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.~ SUMMARY 

The  Iron  Range  Property  consists of 74 2-post  claim  units  located  in  the  Goat  River  area 15km NE of 
Creston,  BC.  The  claims  are  owned 100% by  Eagle Plains Resources  Ltd.,  and  carry  no  underlying 
royalties or encumbrances. 

The  Iron  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 P l a i  Resources  Ltd. 
recognized  the  opportunity to secure  the  Iron  Range  deposits  and  the  original 32 FeO  and IR claims  were 
acquired.  Past  work on the  Iron  Range  deposit by  Cominco  Ltd.  focused on  the  considerable  iron  oxide 
resource  and  consisted of trenching  and  very  shallow  (20m  depth)  diamond  drilling  in  the  area  along  the 
Iron  Range  Mountain  ridge. 

Mineralization on the  Iron  Range  Property  varies  iiom  massive  lenses of hematite  and  magnetite  to 
hematite - magnetite  breccia  bodies.  Mineralization  occurs  within  the  Iron  Range  fault  zone,  a  regional 
scale,  Proterozoic  structure.  The  mineralized  zone is exposed  over  approximately 4 kilometers  strike  length 
and is up to 150 meters  wide.  Structural,  mineralization  and  alteration  relationships  indicate  that  the 
property has potential  for  both  Olympic Dam type  Cu - Au - U - REE deposits  and  Sullivan  type 
sedimentary - exhalitive  deposits. 

2001 fieldwork by Eagle  Plains  consisted of grid  and contour soil geochemical  sampling  along  the  trace  of 
the  Iron  Range  fault  system.  Results fiom the  work  program  indicate  that  the  Iron  Range  structure has a 
geochemical  signature  consistent  with  that  associated  with  other  Fe  Oxide Cu-A.u-U-REE deposits. 

The  totaI  cost ofthe 2001 geological  exploration  work on the  Iron  Range  Project  was $62,356.62. 

W 
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LOCATION AND ACCESS (Fig.1,  following  page) 

bd The  Iron  Range  Property  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, following).  The  claims  cover 
alpine to subalpine  terrain within the  Iron  Range of the  southern  Purcell  Mountains.  Elevations  range  fiom 
800 to 1900 meters,  with  moderate to very  steep  topography.  Although  outcrop  exposure is generally  poor, 
past  trenching has exposed  parts of the  Iron  Range  structure.  The  summer  field  season lasts ftom May to 
mid-November. A well  developed  transportation  and  power  corridor  lies  approximately 8 km fiom  the 
property. A new  high  pressure  gas  pipeline  and  a  high  voltage  hydro-electric  line  foIlow  the  CPR mainline 
and  Highway 3 south of the  property  boundary.  The  rail  line  provides  efficient  access to the Cominco  Ltd. 
smelter  in  Trail,  B.C. 

W 
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TENURE (Fig.  2,  following  page) 

The property  consists of 74  claims  located on mapsheets  82F018,82F019,  and  82F028  approximately  15 
kilometers NE of Creston, B.C. The  claims are owned  100%  by  Eagle  Plains  Resources  Ltd.  and  carry no 
underlying  encumbrances. 

Claim Name 
FEO 1 
FEO 2 
FEO  3 
FEO 4 
FEO 5 
FEO 6 
FEO 7 
FEO 8 
FEO 9 
FEO 10 
FEO 11 
FEO 12 
FEO 13 
FEO 14 
FEO  15 
FEO  16 
FEO 17 
FEO  18 
FEO 19 
FEO 20 
FEO 2  1 
FEO  22 
FEO  23 
FEO  24 
FEO  25 
FEO 26 
FEO  27 
FEO  28 
FEO  29 
FEO  30 
IR 1 
IR 2 
IR  3 
IR  4 
IR 5 
IR 6 
IR  7 
IR 8 
IR 9 

Tenure No. 
319349 
379350 
379351 
379352 
379353 
379354 
379355 
379356 
379357 
379358 
379359 
379360 
379361 
379362 
379363 
379364 
381631 
381632 
381633 
381634 
381635 
381636 
381637 
381638 
381639 
381640 
381641 
381642 
381643 
38  1644 
379365 
379366 
319367 
379368 
379369 
3 793  70 
379371 
379372 
379373 

Claim 

2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 

m 
No. of 
Units - 

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

?tapsheet 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 
082F028 

- Expiry  Date 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/0Y 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/OY 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/09/09 
2005/0Y/09 
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FIG.2 CLAIM  LOCANION 
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379374 
379375 
3  793  76 
379377 
379378 
379379 
379380 
381681 
381682 
381683 
381684 
381685 
381686 
381687 
38  1688 
381689 
381690 
381691 
381692 
381693 
381694 
381695 
381696 
381697 
381698 
38  1699 
381700 
382479 
382480 
382481 
382482 
382483 
382484 
382485 
382486 

Claim 
m 

2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 

6 
No. of 
Units - 

1 
1 
1 
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1 
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1 
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1 
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1 
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HISTORY AND PREVIOUS WORK 

w 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 d r i i g  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  called  Cominco  Ltd., to assess  the  potential 
for  a  large  iron  resource. As part of this  evaluation,  Cominco  completed an extensive  trenching  program in 
1957, exposing the Iron Range structure and  mineralization 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  I.R.  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. 
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GEOLOGY 

Regional Geologv (Schroeter, 1997) 

The Proterozoic Purcell  SuperGroup in  Southeastern  British  Columbia  constitutes  a  thick  prism of 
dominantly  clastic  sediments  exceeding 10,000 metres in thickness  with the base  unexposed.  Earliest 
known sedimentation are Fort Steele  Formation fluviddeltaic sequences of quartz arenite,  quartz  wacke 
and mudstone at least 200 metres  thick.  Fine-grained  elastic  beds at the top  of the formation grade into very 
rusty-weathering,  fine-grained quartz wacke  and  mudstone of the Aldridge  Formation (1433 Ma +/- 10 
Ma), at least 5000 metres  thick in the Purcell  Mountains.  The  Aldridge  Formation  grades  upward  over 300 
metres  through  a  sequence of carbonaceous  mudstone  with  minor  beds of grey  and  green  mudstone  and 
fine-grained quartz wacke to the 1800 metre  thick  Creston  Formation,  composed of grey,  green  and  maroon 
quartz wacke  and  mudstone  with  minor  white  arenite.  Conformably  overlying the Creston  Formation are 
1200 metres of green  and  grey  dolomitic  mudstone,  buff-weathering  dolomite  and  minor  quartz  arenite of 
the  Kitchener  Formation.  The  Kitchener is in turn overlain by 200 to 400 metres of green,  slightly  dolomitic 
and  calcareous  mudstone of the Siyeh  Formation.  Although  poorly  defined  in the Purcell Mountah west of 
the Rocky  Mountain  Trench,  the  Siyeh is readily  recognized in the  Rocky  Mountains and is conformably 
and  locally  unconformably  overlain by 0 to 500 metres of basaltic to andesitic  flows of the  Purcell  Lava 
(1075 Ma)  which are taken to mark the close of Lower  Purcell  sedimentation (1075 to 1500 Ma). To the 
northwest  and  west in the Purcell  Mountains,  the  Purcell  Lava is only  sparsely  represented by weathered 
tuffaceous  beds. 

Resting  with  apparent  conformity on the Lower Purcell  rocks are about 1200 metres of grey to dark  grey, 
calcareous  and  dolomitic  mudstone  and  minor quartz wacke of the  Dutch  Creek  Formation. This formation 
is overlain by about 1000 metres of grey,  green  and maroon mudstone  and  calcareous  mudstone of the 
Mount  Nelson  Formation.  The  close of Purcell  sedimentation is marked  by  folding  during  the East 
Kootenay  Orogeny (825 to 900 Ma) and disruption of the basin by large-scale  vertical faults concurrent 
with  deposition of basal sedimentary rocks of the Windermere  Supergroup. 

Middle Proterozoic igneous  activity  in the Purcell  sedimentary  basin is dominated by intrusion of 
gabbroic sills of two ages.  The  oldest  are  the  Moyie  Intrusions  which  are  most  common  in the Aldridge 
Formation. Sills and  slightly  discordant  sheets  predominate-,  locally,  however,  dykes  and  step-like 
discordant sheets are abundant  near  Kimberley.  Gabbroic sills can  aggregate 2000 metres  of  thickness  in a 
typical  Aldridge  section  and  are  most  abundant in the lower part of the  section.  The  youngest  event of 
gabbro  intrusion is thought to be comagmatic  with  the  Purcell L a w ,  and is represented by abundant sills in 
the  upper part of the Creston  Formation,  and  in the Kitchener  and  Siyeh  formations.  The  pegmatitic 
Hellroaring  Creek stock (Middle  F'roteromic)  and  related  satellites  intrude  metamorphosed and  deformed 
Aldridge  sedimentary rocks and  Moyie  Intrusions sills, in an area about 15 kilometres  southwest of the 
Sullivan  mine. A pair of major sills, commonly separated by a  homfelsed,  iron-sulfide  rich  package of 
sediment  termed  "granophyre", occurs regionally at the top  of the  Lower  Aldridge i?om  Perma, Montana 
(Buckley  and  Sears, in press) to the Sullivan area (Hamilton et al., 1983). This pair of sills, with abundant 
iron-sulfide  rich  granophyre, is prominent  in the Rusty  Ridge area of the North  Findlay-Doctor  Creek  part 
of the property  and  appears to be largely  responsible  for the sisnificant  colour  anomaly in this  area. 
Signi6cant  hydrothermal  flow  associated  with this pair of sills is indicated by the  sulfide  and  wet  sediment 
alteration,  similar  to  that  observed  at  sediment-covered  portions of spreading  centers on the  ocean floor 
such as Middle  Valley on the Juan de  Fuca  ridge (Stakes and  Franklin, 1994) or Guaymas Basin in the Gulf 
of California (Einsele, 1982). W 
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A group of two  major  and  several  smaller sills comprises  the  upper  Moyie sill complex  within  the  middle 
of the Middle  Aldridge,  separated fiom the sills marking the Lower-Middle  contact by  up to 1200 m of 
stratigraphy  (Hoy et al.,  in prep.). These sills may  be  indications of a second puke  of magmatic  and 

b d  hydrothermal  activity  that  affected the Middle  Aldridge  sediments  regionally. 

Lower  Purcell  sedimentary rocks have  undergone  metamorphism to at least  greenschist  facies.  There 
is  a  general  increase in metamorphic  grade  with  depth  in the stratigraphic pile; minor areas of amphibolite 
hcies are restricted to the cores of fold structures displaying  large  magnitude  structural  relief 

Purcell rocks are folded  about north trending axes to form the Purcell  Anticlinorium  and the North Findlay 
property is located on the north Bank of this  structure.  Folds  comprising  the  large structure are open  and 
gentle with north  plunging  axes.  Some  folds are overturned to the east  and  some  display  axial  plane 
schistosity. Large areas within the anticlinorium  have  nearly  flat-lying  strata.  Major  faults  with  a  history of 
complex  movement  disrupt  the  Purcell  terrain  and  separate  large  regions further disrupted by  block 
faulting. Two of these major faults, the Moyie  and St. Mary  faults,  pass south of Kimberley  and  throughout 
much of their  extent  have  a  northerly  trend,  but  then  abruptly  arc to the east  into  the  Rocky  Mountain 
Trench. Both of these  faults  repeat  Lower  Purcell strata on their north and west,  upthrown  sides.  The 
Sullivan  orebody occurs on the  east  side of this  regional  structure, on the east limb of an open anticline. 

The  Middle Proterozoic Aldridge  Formation  (Purcell  Supergroup-  Lower  Purcell  Group), has the 
characteristics of a  flysch  sequence at least 3800 metres  thick. It is  composed of a  monotonous and 
repetitious  sequence of alternating  beds of very he-grained quartz wacke  and  mudstone  and  lesser 
amounts of very h e -  to coarse-grained quartz arenite.  The  Aldridge  Formation is metamorphosed to 
middle to upper  greenschist  facies.  The  Aldridge  Formation  in  the  Purcell  Mountains  has  been  divided  into 
three  map  units; the Lower,  Middle  and  Upper  Aldridge.  Lower  Aldridge sedmcntary rocks (at least  1500 
metres  thick - base not exposed) are composed of a  rhythmic  succession of thin 'to medium-bedded, 
typically  graded  beds of very he-grained quartz wacke.  Interbedded  with  the  rhythmic  sequence of graded 
beds are laminated  sequences of mudstone  ranging fiom a  few  millimetres to several  metres  thick.  Laminae 
and discontinuous  blebs of pyrrhotite  emphasize  layering  in the laminated  mudstone  and  weathering of the 
pyrrhotite  imparts  a  conspicuous rusty colour to  outcrops.  Massive  to  poorly  bedded,  elongate  lenses of 
intraformational  conglomerate  occur  locally  near the top  of the Lower  Aldridge.  The  Middle  Aldridge 
(2000 metres  thick)  is  marked by the appearance of distinctive  graded  arenaceous  beds  whose  lighter 
weathering colours contrast  sharply  with the rusty  weathering  Lower  Aldridge. 

Thinly  bedded,  rusty  weathering  rocks similar to those in Lower  Aldridge  sequences are interbedded  with 
thicker,  graded  arenites  but are definitely  subordinate.  The  graded  arenaceous  rocks are mostly  turbidites. 
Thin bedded to laminated  carbonaceous  mudstone  becomes the dominant  lithology of the 300 metre  thick 
Upper  Aldridge.  The contact between the Middle  and  Upper  Aldridge  is  gradational  over  stratigraphic 
thicknesses  ranging from a  few to tens of metres.  Disseminated  grains  and  blebs of pyrrhotite  aligned  along 
bedding  occur  in  places  in  carbonaceous  mudstone of the  Upper  Aldridge and  here the rock is rusty 
weathering. 

EAGLE PLAINS  RESOURCES LTD GEOLOGICAL  REPORT ON THE IRON RANGE PROJECT 
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Proper@ Geolow (see  also  Appendix  IV) 

Iron Range  Mountain is underlain by sediments of the  Middle  Aldridge  Formation  and  several  concordant 

underlies the west half of the Yahk map areaprown and  Stinson,  1995).  The' Iron Range  Fault is a  steeply 
dipping, north striking structure which cuts the core of the Goat  River  anticline. 'The  fault cuts upsection 
south fiom the International  Boundary, in  Lower  Aldridge  Formation, to Upper  Aldridge  Formation just 
north of the Yahk map area,  Mineralization  and  deformation zones associated with this structure vary  fkom 
10 meters  width  near the 49&  parallel to 150 meters  width on the northern  part of Iron Range  Mountain. 
The  fault is characterized by strong alteration  along its entire  length, as well as local  high  concentrations of 
iron  oxide  mineralization. 

The  scale of the  deformation,  and the complex  relationships  between  deformation  and  mineralization,  point 
to a protracted, possibly  multi-stage  history  for  the Iron Range  occurrences  (Brown  and  Stinson,  1995). 
Rare kinematic  indicators  associated  with the mineralized  fault,  local drag folding  and ofsets in  Aldridge 
Formation  marker  horizons  provide  evidence  for both west  -side down movement  and  possibly  bi- 
directional  strike-slip  movement. @. Anderson,  Cominco  Ltd.;  in  Brown  and Stinson, 1995).  Deformation 
in the surrounding rocks consists of penetrative  cleavage  and  local  meter  scale  folding.  North-northwest 
plunging  fold axes and  intersection  lineations are best  developed  near the fault  and are genetically  related to 
it. 

'cd Moyie sills. These rocks form  the core ofthe Goat River  anticline,  a  broad,  gently  plunging  fold  which 

Mineralization and Alteration 

Mineralization  and  alteration  associated  with the Iron Range  fault is varied  and  is  generally  divided  into  a 
number of geographic  zones.  The  Main  Zone  (FeO  2,4 ... 14,16 Claims)  is  located on the widest  part of the 
fault  zone. The historic X-Ray Crown  Grant  in the north  and the Rhodesia  in thc south bound  the  zone. 
Lenses of massive  hematite  and  magnetite  ranging fkom 0.5 - 3 meters  width  occur  along  approximately 3 
km strike  length  in  diIation  zones  ranging  from 60 meters to 150  meters  wide.  The  zone  was  the  focus of 
the Cominco Ltd. 1957  trenching  program.  Brown  and  Stinson  mapped  a  continuous  exposure  preserved in 
trenches on the  historic  Maple  Leafclairns.  There  the  zone  was  found  to  consist of four parallel  lenses 
spaced fiom 5 to 40 meters  apart. Iron content  within  the  massive  mineralization is reported as high as 
55.2% (EMPR W e  082FSE017). 

These  massive  lenses are surrounded by wider  zones of hematite  breccia.  The  breccia  consists of fragments 
of albitite  in  a  hematite  rich  matrix.  A two to six meter  wide  microbreccia  occurs  in  contact  with the iron 
lenses.  This  grades  outward  into  wider  cataclastic  breccia  zones  with  hematite as both  matrix  and  veins. 
Mineralogically the lenses  and  breccias are dominantly  hematite  with  variable  anlounts of original 
magnetite  ranging fiom 5 to 30 percent.  Sulphide  minerals are rare in  the Iron Range  Main  Zone,  with  the 
exception of the  northernmost  Cominco  trenches.  Here 3-4% pyrite  occurs as anhedral  blebs in both  iron 
lenses  and iron breccias. 

Several  types of alteration are associated  with  the Iron Range  deposit.  The  highest  grade  iron 
mineralization is typically  associated  with  albite  alteration. In the Main  Zone, file grained  ,sugary  albite 
extends  over  most of the width of the  fault  zone.  The  albite  appears to be. contained by the  fault  zone,  and 
is surrounded by a  wide  zone of sericitic  alteration  that  extends 500 - 1000 meters fiom the Iron Range 
fault. 

Sheared  gabbro  bodies are found  along the width of the Main  Zone  fault. Mheralization associated  with 
b d  these  foliated  gabbros  includes  massive  hematite  lenses,  foliation  parallel  veins  and  hematite-magnetite 
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11 
disseminations.  The  background  level of magnetite  in  these  sheared  gabbros  (0.5 - 1% disseminated 
magnetite)  distinguishes  it  &om  the  typical  Moyie sills in  the  area  which are non  magnetic  and do not 
register on the regional  aeromagnetic  map.  The  gabbro  bodies  are  characterized by strong,  parallel to strike 

W foliation  and strong chlorite  alteration  related to the shearing  event. 

Other  zones  along the Iron Range structure include the La Grande,  the  Mount  Thompson  and  the 
Crackerjack  occurrences.  On the La  Grande  (Fe02  Claim),  the  fault  zone is 20 - 40 meters  wide; 
mineralization occurs as massive  lenses of iron  oxide  associated  with  grey quartz and  hematite  alteration. 
The  Mount  Thompson  occurrence is a  1-2  meter  wide  albitite  zone  with  disseminated to semi-massive 
magnetite.  The  albitite is surrounded by an envelope of hematitic hctures. The  vertical  zone cuts flat  lying 
sediments,  and appears to be part of a wider,  anastomosing  set of faults.  The  Mount  Thompson  is  located 
south of Highway 3 and is covered by the TCK1- 8 claims.  The  Crackerjack  fault is a pardel trending 
structure located  east of the Main  Zone.  The  poorly  exposed structure consists of hematite - albitite  breccia, 
and  returned  values of up to 34% Fe203. 

Geophysics (see also Appendix 111) 

The Iron Range  Fault structure was  covered by an airborne  electromagnetic, total field  magnetic,  gamma- 
ray  spectrometric and VLF  survey flown in 1995-96 by the  BCGS.  The  north-trending Iron Range  fault 
system is the most  spectacularly  imaged  fault detected by the survey  (Appendix 111, Fig.  C20-4c)  producing 
an intense  linear  magnetic  anomaly  with  a  peak  amplitude of 1 130 nT.  The  width of the  anomaly  varies 
ftom 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 al2000). 

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 111, Fig.  C20-5c).  The  zone 
is characterized by elevated  eTh/K  values  along the Iron Range structure correlating  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. 
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2001 WORK PROGRAM (Fig. 4,5, in pocket) 

‘W The  2001  Eagle Plains Resources exploration  program  consisted of soil geochemical  sampling  along  the 
trace of the Iron Range  structure. Field crews  were  either  billeted  in Creston or drove to the property fiom 
Cranbrook. Am’s were used to access  the main part of the  property. A total of 2079 soil samples  were 
collected,  1821  from the Iron Mountain area and 258 fiom the Mount  Thompson  area.  The  samples  were 
collected at 25m spacing  along both contour lines  and  compass  lines,  and  were  generally  collected 
perpendicular to the strike of the Iron Range  structure. 

The soil samples  were  shipped to Assayers  Canada in Vancouver, B.C. for  analysis.  The  samples  were 
analyzed for 30 element ICP using aqua-regia  digestion, with selected  samples analyzed for  gold. AU samples 
were collected, handled,  catalogued  and  prepared  for  shipment by Eagle Plains Resources staff. 

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

Total 2001  exploration  expenditures by Eagle  Plains  Resources on the Iron Range  Project was $62,356.62. 
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2001 PROGRAM RESULTS (Fig. 5a - 5e, in pocket) 

'4 The  most  significant  result fiom the 2001  geochemical  survey is a  broad  anomalous  zone  located on the 
southern  slope of Iron Range  Mountain.  Moderately to weakly  anomalous bariwn values  were detected on 
Lines 15OOS, 1400S,  1300S,  1200S, 1100s and 1000s and  cover  approximately  1.6  kilometers  strike  length 
of the Iron Range structure. One of the lines, Line IRl IOOS, returned an average  value of 354  ppm Ba over 
925  meters  perpendicular to the  strike of the main Iron Range  structure.  Within  the  broad  anomalous 
barium  anomaly area there are also weakly to strongly  anomalous  values  in  arsenic  and  zinc.  The  best 
individual  line  zinc  values  include : 

Line  IR1400S  0+25W - 3MOW  average  363  ppm  Zn 
Line  IR1400S  3+75E - 9+00E  average  269  ppm Zn 
Line  IR1300S  4+25W - 5+75W  average  285  ppm  Zn 
Line IR1200S 1+25E - 3+00W  average 210 ppm Zn 

Anomalous soil geochemical  values  were  returned  from  samples  collected on the northern  part of the FeO 
claims  in  the Hall Creek  area.  Line  1600N  returned  anomalous  barium  and  manganese  values  from  1+25E - 
4+75E,  and  anomalous lanthanum values  from  4+25E - 5+75E.  Line  1500n  returned  anomalous  barium  and 
manganese  values fiom 0+25W - 6+25W,  and  anomalous copper values fiom 0+75E - 1 +50E. 
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CONCLUSIONS  AND  RECCOMMENDATIONS 

The Iron Range  Fault  and the Iron F h g e  deposit  are  evidence of a  long  lasting,  multi - stage  structural 
event.  Initial  movement on the Iron Range  Fault  is  believed to be associated  with  growth  faults  in  buried 
Aldridge  Formation  sediments.  These  growth  faults may  have acted as conduits for feeder  dykes to the 
Moyie sills. Within the Iron Range  Fault,  these sills became  structurally  deformed,  forming  the  long, 
narrow  gabbro  bodies  found  within the Iron Range  structure. This initial  episode  was  associated  with strong 
hydrothermal  albite  alteration  along the sill contacts as they  intruded  relatively  unconsolidated,  water  laden 
sediments  along the shallow sea floor. This albitic  alteration is associated  with  weak  magnetite  alteration 
and  was  followed by the main Iron Range  deformation  and  mineralization  event. 

In the wide  Main  Zone,  deformation  consisted of extensive  cataclastic  brecciation of albitite,  foliation of 
gabbro sills and  local  development of slaty cleavage in sericitic  sediments.  Breccia  styles  range  from 
cataclasites to protocataclasites,  and  gabbros  within  the  fault  zone are mylonitic. This wide  range of 
deformation  types is typical of an episode that occurs at several  kilometers  depth  (Ramsay  and  Huber, 
1987). This main event  constituted  the  ground  preparation  for the main mineraking episode.  Fine  grained 
hematite  formed  large, kult parallel  lenses  and  replaced  fault  gouge  in the breccias.  Initial  magnetite 
deposition was followed by the more  abundant  hematite as mineralizing  fluids  became  more  oxidized. 
Further  deformation  occurred  after the main  mineralizing  episode.  Hematite - magnetite  rich rocks have 
been  overprinted by fractures,  shear  veins  and  ductile  folds. 

Hydrothermal  iron deposits have  received  attention  due to recent  &dings at the Olympic Dam deposit in 
Australia.  Early  interpretations  defined the deposit as forming  during  diagenetic  mineralization  and 
alteration of sedimentary  breccias.  More  recent  work has established the hydrothermal  nature of the 
breccias  and recorded evidence for near  surface  hydrothermal  brecciation within the  host  granitic  batholith, 
Copper,  gold,  silver,  uranium and rare earth elements  were  deposited  late  in the evolution of the  breccias 
and  later  enriched by supergene  processes.  The core zone of the  breccia  body is associated  with  a 
topographic  lineament  thought  to  reflect an underlying  fault  zone. 

The Iron Range  Fault  system  represents  a  major structural feature  that is markedly  different fiom other 
structures in the area in terms of deformation  and  alteration.  The Iron Range  deposits are directly  linked to 
this structure which has a strike length of at least 90 kilometers.  The  world  class  Sullivan  deposit,  located 
approximately 50 km northeast of the Iron Range  deposits,  formed in a subbasin near  the  contact  between 
the Lower  and  Middle  Aldridge  Formation. It is believed that deep  seated  Proterozoic structures also 
influenced the formation of the  SulIivan  sedimentary - exhalitive  deposit.  Probably  starting as a growth 
fault, this older structure acted as a locus for Mope sill intrusion  and  arching, as well as a  conduit to metal 
enriched  hydrothermal  solutions,  which  were  issued  from  vents  formed  along  the  fault  trace.  At the 
Sullivan, an initial  period of tounnalllllza  tion  was  followed by a  series of sulphide  mineralizing  events. 
Initially very rapid,  the  mineralizing  event was protracted  and  followed by at least  two  pulses of sericite / 
albitite  alteration.  The  wide  range  and  timing of the  mineralization  and  alteration  events  at  the  Sullivan 
point toward the existence of a  deep  seated, Proterozoic structure that acted as access to basement  derived 
fluids. RGS geochemical data indicates that many of the  streams  within  the Iron Ridge  deposit  area  have 
anomalous  zinc,  lead,  gold,  copper,  antimony  and  arsenic  values.  The  general pattern of this broad  anomaly 
suggests that the  source is likely related to a  northwest  trending  structure. 

W 

. .  
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Results  from the 2001 exploration  program on the Iron Range  Project  indicate that there is an  anomalous 
Olympic  Dam type geochemical  signature  associated  with parts of the Iron Range  Fault structure covered 
by  Eagle Plains Resources claims.  The Iron Range  deposits  also  share  some of the  characteristics of Fe 

W Oxide Cu-Au deposits  outlined by  Ray  and  Webster (2000) including: 
-large  volumes of hydrothermal  hematite 
-association  with  multiphase  iron  oxide  breccias 
-moderate La geochemical  anomalies 

The Iron Range  Fault Structure should  continue to be systematically  evaluated for Olympic Dam and 
Sullivan  type  deposits.  Quantitative  analyses by the BC Department of Energy,  Mines  and  Petroleum 
Resources of the geological data for the Iron Range area place it in the category of highest  potential for 
mineral  deposits  in the province.  Ground work should  include  heavy  mineral  sampling in the Iron Range 
Mountain area  drainages,  and  selected  samples  from the 2001 geochemical  program  should be analyzed  for 
Uranium  and  REE.  The  geomagnetic  signature of the  gabbro  bodies  associated  with the Iron Range  Fault 
System  could be the basis for a  useful  regional  exploration tool and the existing  aeromagnetic  map  should 
be re examined  in this light.  The  vertical  nature  and  tremendous  strike  and  dip  extent of the Iron Range 
Fault Structure make it a  very attractive drill target. In light of the association of the Sullivan  deposit  with  a 
similar  large  scale  deep  seated  structure, an obvious target would be to test the Sullivan  stratigraphic 
horizon  near the projected  intersection of the Iron Range Fault  and the Lower - Middle  Aldridge  formation 
contact. 
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CERTIFICATE OF QUALIFICATION 

I, Charles  C.  Downie of 122 13" Ave. S. in the city of Cranbrook in the Province ofBritish Columbia 
hereby  certify that: 

I am a  Professional  Geoscientist  registered  with the Association of Professional  Engineers  and 
Geoscientists of British  Columbia (#20137). 

I am a graduate ofthe University of Alberta (1988) with a B.Sc. degree  and  have  practiced my 
profession as a geologist  continuously  since  graduation. 

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

I hold 125,000 shares ofEagle Plains  Resources; I Hold an option to purchase  a  further 125,000 
Common  Shares ofEagle Plains at $0.25 per share. 
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STATEMENT OF EXPENJIITURES 

'iud 
The  following  expenses  were  incurred on the IRON  RANGE  PROJECT  (FeO  1-30. IR 1.36.  TCK 1-8 
Claim) Nelson  Mining  Division, for the purpose of mineral  exploration  between  the  dates of May 01 and 
Sept . 25.2001 . 

IRON  RANGE 
PERSONNEL 

T . Termuende. P . Geo: 7  days x $450/day .................................... $2700.00 
C . Downie.  P . Geo:  4  days x $45O/day ......................................... $1350.00 
B . Robison,  luvisol  technician:  32.5  days x $250/day .................... $6250.00 
J . Campbell.  luvisol  technician:  36.5  days x $250/day ................... $7500.00 

EQUIPMENT  RENTAL 

4WD  Vehicle(l):37  days @ $5O.OO/day ....................................... $1500.00 
mileage:3736 km x  $0.20 flan ............................................ $400.00 

4WD  Vehicle(2):l  day @ $5O.OO/day ........................................... $50.00 
mileage:160km  x  $0.20 flan ............................................... $32.00 

ATV:38  days @ $75.OO/day ......................................................... $2325.00 
Radios:2  radios @ $2O.OO/day x 38 days ...................................... $1240.00 
Field  Supply: 70 &days x $3O/day ............................................ $1680.00 

OTHER 

Meals/Accommodation/Groceries: ................................................ $3224.68 
Project  Management  Fees(Toklat  Resources): .............................. $1 855.55 
Fuel: ............................................................................................ $678.73 
Shipping: ...................................................................................... $578.42 
Analytical(1CP): ........................................................................... $10350.12 
DraAig/Repro ............................................................................. $3 18.32 
Repairs: ....................................................................................... $13.10 
Fhng Fees: .................................................................................. $2741.00 
Report/Reproduction(est): ........................................................... $2500.00 
Miscellaneous  Equipment  Rental: ................................................. $651.1 1 
Miscellaneous  GST: ..................................................................... $1787.28 

.. 

$49725.31 

THOMPSON 
CREEK 

$450.00 
$450.00 
$1875.00 
$1625.00 

$350.00 
$347.20 

$525.00 
$140.00 
$420.00 

$320.49 
$387.10 
$58.72 
$2724.33 
$37.78 

$2500.00 

$423.69 
$12631.31 

TOTAL  :$62,356.62 

Total Expenditures for 2001  IRON  RANGE  PROJECT  Exploration  Program:  $62,356.62 
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20. HIGH RESOLUTION GEOPHYSICAL  SURVEY OF THE  PURCELL 

BASIN AND SULLIVAN DEPOSIT IMPLICATIONS FOR BEDROCK 
GEOLOGY  AND  MINERAL  EXPLORATION 
C. Lowe', D.A. Brown2, M.E. B e d ,  and R.B.K. Shives4 

I .  GSC - Pacific,  Natural  Resources Canada, P.O. Box 6W0,9860 West  Saanich  Road,  Sidney,  British  Columbia,  V8L 482 
2. B.C.  Geological Survey Branch,  Ministry ofEnergy and  Mines, 1810 Blanshard  Street,  Victoria,  British  Columbia,  V8W 9N3 

4. Geological  Survey  of  Canada,  Mineral  Resources  Division, 601 Booth  Street,  Ottawa,  Ontario, KIA OER 
3. Bemex  Consulting  International, 5288 Cordova  Bay  Road,  Victoria,  British  Columbia  V8Y 2L4 

ABSTRACT 

VLF) geophysical  data  were  recently  acquired  in  three  survey  areas in the F u r c e l l  Basin,  southeastern  British  Columbia. 
8800 line-kilometres  of  high-resolution  multi-parameter  (electromagnetic,  magnetic,  gamma-ray  spectrometry, and 

One of the  survey  areas  encompasses  the  world-class  Sullivan  Sedex  deposit.  The  radiometric  data  provide  the  first 

region.  The  surveys  were  complemented  by  mound  follow-up  of  selected  anomalies  and  the  measurement  of  physical 
Canadian  survey of a Sedex  deposit  setting,  and  the  electromagnetic  data  are  the  first  such  public-domain  data  for  the 

properties of rocks  on  outcrops, hand and  core  specimens.  Collectively,  these  data  provide  an  opportunity to geophys- 
ically  characterize  the  lithostnttigraphy  and  Sedex  mineralization  within  the  survey  areas. 

The  geophysical data are  valuable to geological  mapping  and  interpretation  in  the  survey atas. 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  naNre  and  content  of  phyllosilicate  minerals,  and  allow  the  discrim- 
ination of different  sedimentary units within  the  stratigraphic c o l u m n ,  even in mas  of thin till cover.  Magnetic  and 
radiometric  data  detect  subtle  variations  within  Cretaceous  granitic  intrusions.  Faults in the  Yahk  area  are  anomalous- 
ly magnetic,  suggesting  that fault shucture$ in addition to those of the  Iron  Range,  were  conduits  far  hydrothermal  flow. 

enhanced  bedmck  conductivity, strong finite  couductors  and  positive magnetic  anomalies. Sericitic  alteration,  which is 
Know sulphide  mineralization  and  hydrothermal  alteration  in the  Sullivan - North Star Cnnidor correlate with 

spatially  associated  with  the  sulphide mineraliition, 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  occurrences  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  radiomenic  method;  about 100 m  for  the EM method;  and  up to 20 hn for  the  magnetic  method. 

INTRODUCTION 
In 1995 and 1996 approximately 8800 line-kilometers of 
electromagnetic, total field magnetic, gamma-rdy spectro- 

the F'urcell anticlinorium, southeastern British Columbia. 
metric and VLF  data were acquired in three survey areas of 

The surveys, conducted by Dighem I-Power, were govem- 
ment-funded and specifically designed to cover the Aldridge 
Formation that hosts the most significant mineral deposits of 
the area (Fig. 20-1). The northern (Fig. 20-1, Area 2, 
Findlay Creek) survey area coven about 400 krn2 south of 
Findlay Creek, and  west of Canal Flats. The central (Fig. 20- 
I ,  Area 1, St. Mary River) survey area covers approximate 

about 7 km east of the town of Kirnbedey and includes the 
ly 2000 h2 extending from 6 km east of Kootenay Lake to 

Sullivan Mine. The southern (Fig. 20-1, Area 3, Yaw) sur- 
vey area comprises about 600 km2 and extends east from 
Creston to Y a k  and south to the US. border. The surveys 
wereconducted using an Aerospatiale (AS350Bl) 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 munber of published reports describe the data, and 

ration studies (Brown et al.,  1997; Lowe et al., 1997, 1998). 
examine their utility for regional geology and mineral explo- 

In this summary paper we present brief explanations of each 
of the geophysical methods used and comment on their 
capabilities and limiations. We describe the expect& as 
well as the observed, geophysical responses of the litholo- 
gies and the lmown mineral occurrences of surveyed areas 
and we also discuss the geological implications of observed 
variations. We focus on the Sullivan-Notth Star Corridor, 
which includes the Sullivan and the small North Star and 
Sternwinder Pb-Zn-Ag deposits. Growth faults, chaotic 
breccia, Moyie sills, manganiferous garnet-rich beds and 

ed with the mineralization in this corridor (Turner et al., 
muscovite and albite-biotitechlorite alteration are associat- 

2000a and b).  We consider the geophysical responses of 
each of these features, relying not only on observed correla- 

ments conducted on rock samples. 
tions among the various parameters, but also on measure. 

W 
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Figure 20-1. (a) R e g i m l  gealogicai  setting of Pureell Supergraup  showing the lkation of the three  geophysical SUNeY a rea  within  the 
Purcell antidinorium (modifid frm Hby et ai..  1995). 1 = St. Mary  River  area: 2 = Findlay  Creek  area: 3 = Yallk 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 

stratigraphic wsidon of  several  mineral  Ouxlrrences are indicated.  Thick  vertical lines denote the range of stratigraphy exposed in each 
faun. (b) Stratigraphic wlumn for the Purcell  Supergroup  and  basal  Windermere  Supergroup lmodied from T. HOy, written wmm., 1996).  The 

survey  area. 

GEOLOGICAL SETTING 
Only  a  brief  overview of the  geology of the  survey areas is 
given  here.  More  thorough  descriptions are provided  by 
HOyetal.(2000)andbyLeech(1957);Reesor(1958,1973); 
Hoy (1984a,  b, 1993);  and  Brown et al. (1995). The three 

north-plunging  structural  culmination  cored by middle 
survey areas lie  within  the  Purcell  anticlinorium, a broad 

Proterozoic  (circa 1500 to 1350 Ma)  metasedimentary  rocks 
of the  Purcell  Supergroup  (Fig.  20-1).  The  succession  is 

turbidites of the  Aldridge  Formation,  and  overlying  shal- 
more  than 12 Ian thick  and  comprises  syn-rift,  deep  water 

low-water to locally  subaerial  clastic,  carbonate  rocks and 
minor  volcanic  rocks of the  Cresion  and  younger  formations 

ipu‘ 
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which form late- andor post-rift  sedimentary  sequences (see 
Fig. 20-lb). Laterally  extensive  gabbroic sills (“Moyie 
sills”)  intrude  the  Aldridge  sedimentary  rocks  and  provide  a 

Davis, unpub. data)  (Anderson  and  Davis,  1995).  Upper 
minimum age for the  syn-rift  package  (1468 Ma, D.W. 

the  Windermere  Supergroup  unconformably  overlie F’urcell 
Proterozoic  conglomeratic,  siliciclastic  and  volcanic  rocks  of 

Supergroup  rocks. 

rences  of  probable sea-flwr genesis  occur  near  the  contact 
The  Sullivan  deposit  and  several  smaller  Pb-Zn  occur- 

between  the  lower  and  middle  members of the  Aldridge 
Formation. The majority of other  similar  base  metal andor 
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 areas were  therefore  selected  pri- 
marily to acquire  geophysical  signatures  from  the  Sullivan 
deposit  and  the  Sullivan  Corridor  and to maximize  coverage 

areas  were  also  designed to acquire  geophysical  signatures 
of  the  Aldridge  Formation. However, in  addition the survey 

anticlinorium.  Thus,  although  turbidites of the  Aldridge 
from  representatives  of  most  other  lithologies  of  the h c e l l  

Formation  and  siltstones,  quartzites  and  argillites of the 
overlying  Creston  Formation  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 unconfomahly  ovedying 
Wlndermere  Supergroup  (Fig. 20-lb) 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 km2) in the St.  Mary  survey  area  and by the 

Findlay  Creek survey area. Small  outliers of Paleozoic shelf 
Greenland  Creek  pluton (1.6 k d ;  Reesor, 1996) in  the 

sediments occur in  the  southern  part of the  St.  Mary  area, 
and Cretaceous  granitic  batholiths are represented  hy  the 
White  Creek  and  Fry  Creek  batholiths in the  St.  Mary  and 
Findlay  survey  areas,  respectively. 

GEOPHYSICAL METHODS 
The full set of geophysical  images  acquired by the  survey 
has been  published as a set of  eighteen 1:50,000 images 
(British  Columbia  Ministry of Employment  and  Investment, 
1996). The purpose  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- 
logical  characteristics of rocks  of  the Purcell anticlinorium. 
Wtthin the  constraints of this publication, it  is  not  possible to 
illustrate  all  of  the  geological and  geophysical  correlations 

consult  the 1:50,000 images. 
described below, readers  wishing to do so are  encouraged to 

Electromagnetics 

Principles and methodology 
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 mnsmitter, consisting  of  a  time-varying 
current  circulating in a multi-ium  coil,  produces electric and 
magnetic (EM) fields that  induce  time-dependent  eddy cur- 
rents  within  conductors. In turn, these  eddy  currents  gener- 
ate  secoudary EM fields. The objective  of  an EM survey is 
to measure  the  secondary  fields,  and  from  these measure 
ments,  deduce  the  electrical  properties of the  earth’s  suhsur- 
face  (Keller  and  Frischknect, 1966; Nabighian, 1994). Two 
types  of  airborne 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 q s t e m ) .  The secondary  magnetic  fields  generat- 
ed  with  a  time-domain  system are measured  by one or 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 mote  frequencies. 

(inside helicopter) T 

Figure 20-2. Photograph of the  Aermpatiale hNicopter used  to mn- 
duct  me  survey.  The  helimpter was flown at a mean terrain dear- 
ance of 60 m.  The  gamma-ray  spectrcfneter Is housed  inside  the 
body of the  helicopter.  and  the VLF. magnetic and electromagnetic 
systems are hwsed 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  transmitted sine wave  cument,  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). 

frequency-domain  EM system  consisting of two  vertical 
The Dighem  airborne EM system used  in this survey is a 

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 H z ,  which  is 
6.3 m. All these  coils are contained in a  fibreglass  bird  that 
was  towed  beneath  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,  transmitter  frequency,  and  the  conductivity of the 

281 
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earth.  The Dighem coil  orientations  (coplanar  and  coaxial) 

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 
maximum  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  fraquency 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  lying  bodies,  such as overburden or 
sills,  couple to the  horizontal  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 (Le. has  secondary  field 
responses  that  are  measurable).  The  exact  behavior  is  quite 
complex,  but  with  the  low  freqnency of 900 Hz and coil sep- 
aration of 8 m of  the  Dighem  system,  the  maximum  depth of 
penetration is approximately 100 m. 

“ and  frequencies are chosen to cover as wide  a  range of con- 

W 

Eleetromagnetic responses in the Pureell 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,  plutonic,  metamorphic  and  older  sedimen- 
tary  rocks  depends  more on conducting  minerals  than on 
pore  fluid.  Minerals  that  can  increase  the  conductivity  of  a 
rock include  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 
each  other to form a continuous  path  for  current to flow. The 
bulk conductivity of a m k  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% sulphides  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 mS1m; note Slm is  the  unit  of conductivity  and is the 
reciprocal of resistivity  which  has  a  unit of ohm-m); 
dolomite, 700 to 2500 ohm-m ( I  .4 to 0.4 mSlm); limestone, 
350 to 6000 ohm-m  (2.9 to 0.16 mS/m); and  sandstone, 1000 
to 4000 ohm-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  oflen  greater  than 5000 ohm-m (0.2 mS/m). 

Apparent  conductivity is estimated at each  location  hy 
assuming  the  earth is a  homogeneous  conductor  and  solving 

rature  values, for a  given  frequency  and  coil  pair,  can be used 
for the  conductivity  (Fraser,  1975). The in-phase  and  quad- 

to estimate  the  conductivity  of a homogenons  earth  because 
the  height  of  the  transmitter  and  receiver  coil  pair  above  the 
earth are  known  from  the  radar  altimeter.  Obviously  the  esti- 
mated  conductivity  values  near  the boundary between two 
rock units  with  different  conductivities or near  finite  con- 
ducting  bodies can he 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 

meters. 
56,000 Hz coplanar  coil  pair  only  measures  the  top  few 

Consequently, argillite in the Aldridge Formation, 
argillite and argillaceous  dolomitic  units  within  the  Creston, 

graphitic  horizons  throughout  the  stratigraphic  sections  are 
Kitchener, and Mount  Nelson formations, as well as 

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 mnes on apparent  conductivity  maps. 
Volcanic rocks (e.g.  Nicol  Creek  lavas  in  the  southeastem  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 usually  caused  by  massive 

tures  can  also behave  like finite bedrock  conductors  where 
sulphide or graphite  bodies.  Shear  zones,  faults and  frac- 

they  contain  conducting  minerals  generated  by  hydrothermal 
alteration.  A  unique source for a  fmite  bedrock  conductor is 
not  easy to determine  since  all  generate  similar  EM  respons- 
es.  Indirect  indicators,  such as the  location  of  a  conductor 

the  conductivity-thickness product  of  the  conductor,  are  used 
relative to known geology, the  shape of the EM  response  and 

to discriminate  between  different  types of bedrock  conduc- 
tors.  Surficial  conductors  commonly  produce  EM  responses 
quite  similar  in  appearance to those  generated  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. 

(Fig. C20-3) and 7200  Hz  coplanar  maps,  outline  both  resis- 
The apparent conductivity  maps,  particularly  the 900 Hz 
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tive  and  conductive  zones  within  the  survey  areas  that can be 
correlated  with hown bedrock  geology.  Examples of the 
sensitivity  of  the  method to clay  and  graphite  content  within 

trending  conductive  zone in the Yahk survey  area  (Fig.  C20- 
sedimentary  units are numerous. An approximately  north- 

Aldridge  Formation  has  conductivities  between  3  and 20 
3c)  west  of the Carroll  Fault  within  the  Middle  and  Upper 

mS/m (333 to 50 ohm-m). This conductive zone is  approxi- 
mately 2 to 3 km wide and  extends  the  length  of  the  survey 
area. It corresponds  with  graphitic  mudstones  and  carbona- 
ceous  argillites. Similar wnes, 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 wne, which  extends  southwestward  from  the  miner- 
al  occurrence,  is  not  yet  established. It is narrower  than  that 
in the Yabk 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 IO mS/m; 

ward from 116" 26' in  the  north to about  the  middle  latitude 
667 to 100 ohm-m)  horizon  which  extends  south-southwest- 

of the  survey  area  correlates with  mapped  argillaceous  units 
in the  lower  Creston  Formation  (Fig.  C20-3a). 

A WE-trending conductive (40 to 200 mS/m; 25 to 5 
o h - m )  zone in the  northwest  portion  of  the  Saint  Mary 
River  survey  area (Fig.  (220-3a) is about  3 km wide  and  cor- 
relates  with  mapped  exposures of argillite in the upper 

finite conductors  were  delineated  within  this  conductive 
Proterozoic  Horsethief  Creek  Group.  A  large  number of 

thought to be  caused  by  graphite-rich  bodies  within the 
zone  using  the 900 Hz coaxial  coil data. The  couductors are 

argillite.  Farther to the  south  where  quartzite  predominates 
in this formation,  apparent  conductivities  are  much  lower 
and  only  a few weak  conductors  are  delineated.  Conductive 
wnes within  the  Dutch  Creek  (mPdc),  Kitchener  (mPk)  and 

the  St.  Mary  survey  area  appear to correspond to argillaceous 
Mount  Nelson (mF'mn) formations in the nonhwest corner of 

sequences. 

survey  area  is  less  conductive  than  the  northwestern  portion, 
In general,  the  southwestern  portion  of  the  Saint Mary 

even  though  the  same  formations  have  been  mapped  in  both 
regions.  This  implies  that the southem  portion is less argilla- 
ceous and more quartzitic ulan  the  northern  portion.  The 

survey area  shows  up as a  conductive wne and  has  conduc- 
Dutch Creek  Formation near  the  southern boundary  of  the 

tivities  similar to those  in  the  northwest corner.  There  are 
several weak conductors  (conductivity-thiclmess  between I 
and 5 S )  associated  with  this  latter zone. 

valleys,  including  the St.  Mary  River  and  Matthew Creek in 
Conductive  zones are  observed  over  several  of the  river 

the St. Mary  survey  area and  the  Goat  River  and  Kitchener 
Creek in the  Yahk survey  area  (Fig.  C20-3a, c). These  zones 
are  presumably  due to clay-rich  surticial  deposits.  They 
overprint  the  underlying bedrock  geology  making interpreb- 
tion difficult. Man-made  conductors  related to mine  tailings 
in  the  Sullivan  area  also  overprint  the bedrock  geology. 

ullivan: Implications for Bedrock and  Mineral Exploration - _ _ _ _ _  __I 

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 

magnetic  responses.  However,  where sills intrude conduc- 
survey  areas  often  cannot  be  distinguished hy their electro- 

tive  units,  such as graphitic  mudstones and carbonaceous 
argillites  in  the  Middle  Aldridge  Formation,  southem Yahk 
survey  area (Fig.  CZO-3c) they are readily  distinguished. 

apparent conductivity maps. This is true even  in the  case of 
Most of  the  faults in  the survey  areas are  not imaged on 

the Carroll  Fault (Fig.  C20-3c) 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  fault  only  and 
not to the  presence of conductive  material  in  the  fault wne 
itself.  Fine-grained, clayrich gouge  comprises  the matrix of 
many  large  tabular  breccia  bodies  mapped  in  the Iron Range 
Fault  zone  (Stinson and  Brown, 1995), yet this fault is not 
imaged  electromagnetically.  Several  finite  conductors  are 

most are quite weak (4 S ) ,  or are  cultural  in origin (e.g. the 
mapped  along or proximal to the trace of  this fault, although 

power  line in the  Goat  River  Valley).  Stinson  and Brown 
(1995) observed that in  the  northern  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 MITOW bedrock  conductors  located  near  the 
Vulcan  prospect  (Fig.  CZO-3a) have  moderate  conductance 

ground  UTEM  surveys  (Webber, 1979) and subsequently 
(5 to 20 S) .  Some of these  conductors  were also detected by 

disseminated in smaller  patches at depths of 85 to 95 m 
drilled.  One  hole  encountered  pyrrhotite  in  laminations and 

(Webber, 1979). Another  drill  hole  encountered  disseminat- 
ed  and  massive  pyrrhotite  zones  locally  containing  mag- 

tural finite conductors  aligned  across  adjacent  flight  lines  are 
netite at depths of 40 to 45 m  (Anderson, 1985). Non-cul- 

recognized near the  Leadville Mine in the  northern  part  of 
the Yahk s u r v e y  area  and  elsewhere.  Disseminated  sulphide 
mineralization or clay-rich  alteration  products  developed in 
shear wnes are possible  explanations of these  aligned con- 
ductors. 

Magnetics 

Principles and methodology 
The Earth's magnetic  field  (the Geomagnetic field) mmpris- 

time,  is of internal origin,  and is thought to be  due to the 
es three par&: (1) The infernal field,  varies  very  slowly in 

movement  of  partially  molten  iron  in  the  outer  core; (2)  The 
external field,  which  is  very  small compared to the  internal 

time; (3) Spatial  variations of the  internal  field,  which  are 
field,  is  mainly  due to solar  activity  and  may  vary  rapidly  in 

usually  small, and nearly  constant  in  time and  space.  These 
are  caused  by  contrasts  in the magnetic  properties  of  near- 
surface rocks and  referred to as local magnetic  anomalies. 
They  are of particular  interest to 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  Intemational 

years. The IGRF for the time and  location  of  the  survey is 
Geomagnetic  Reference  Field (IGRFJ are  updated  every  5 

calculated  and  removed  from  the  measured  magnetometer 
value.  Measurements  recorded at a  fixed  location(s), base 
statio+), within the survey area are used to corre~l for the 
transient  effects of the  external field. Once  the  effect of the 
Earth’s  internal  and  external  magnetic fields are  removed 
from  magnetometerreadings,  what  remains  is  that  portion of 
the  magnetic  field  largely  resulting  from  variations  in  the 
magnetic  mineral  content of near-surface  rocks. 

magnetite,  pyrrhotite and titanomagnetite, as well as, oxides 
The most  important  minerals  in  geomagnetic  studies  are 

The overall  magnetic  response  of  a  rock  will, to a  large 
of  iron, and oxides of iron  and  titanium  (Telford et al., 1990). 

extent, be  determined  by  the  proportion of these  accessory 
minerals.  Magnetic  Susceptibility &) is  the  parameter  that 
describes  the  capacity  of  a  rock to be  magnetized.  Magnetite 
which has the largest magnetic  susceptibility  typically  con- 
stitutes less than 2% of  crustal  minerals. Specific lithologies 
may  exhibit  a  wide  range ofmagnetic susceptibility  although 
there  appears to be a  general  trend of increasing  magnetic 

their  magnetism  at temperatures  above -580-630°C,  come- 
susceptibility  with decreasing quartz content Rocks  lose 

sponding to depths  of -20 - 40 hn m continental  regions 
with average  geothermal  gradients.  In  the  survey  areas,  the 
geothermal  gradient  is  high  (-3WC/km,  Hyndman  and 
Lewis, 1!39), and  such  temperatures  are  encountered at 
depth on the order of 20 k m .  Consequently,  magnetic 
anomaly  maps  provide  information  on  the  distribution of 
magnetic  (and nonmagnetic) rocks  only to this depth. 

Magnetic responses within the Puree11 Basin 

resolution  regional  aeromagnetic  data  (flown at a  mean  ter- 
Prior to the  high-resolution  survey  described  here,  only low- 

rain  clearance of 300 m  on  flight  lines  spaced 800 m apart) 
were  available  for  the  survey  areas. The results from the 

high-resolution  data. It was  expected  that  the  increased res- 
low-resolution  regional  survey  govemed  expectations  of  the 

ment of all  anomalies  visible in the  regional  data,  and  in 
olution of the  new data would  provide  significant  enhance- 

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- 
ceptibility  measurements for more  than 1000 rock  samples 
from  the  survey  areas.  Measured  values  generally fall with- 
in 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  low  magnetic sus- 
ceptibility  values. 

Moderate to intense  magnetic  anomalies (up to 340 nT) 
characterize  portions of the  middle  Creston  Formation  (Fig. 

naceous  siltstone at  upper  greenschist  metamorphism  facies 
C20.4)  where it  is  composed  of  green quam arenite and are- 

(Reesor,  1996).  Hand  specimens from magnetic  green  aren- 
ite contain  abundant  porphyroblastic  magnetite (>2%). 
Lower  and  upper  Creston  Formation  phyllite  with  little  visi- 
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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  Creston 

magnetism of  the green arenite is enhanced hy  contact meta- 
Formation do not show this variation. This suggests that the 

morphism. The magnetic  character of this unit  (allowing  the 
metamorphic  stabilization of significant  proportions ofmag- 
netite)  suggests  a  unique chemishy relative to other  units  in 
the  middle  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 ltiver area)  these  geophysi- 
cal  properties  allow it to be  readily  mapped. In westem 

Montanore  and Rock  Creek  are  entirely  restricted to the 
Montana,  stratabound  copper-silver  deposits  such as Troy, 

Creston  Formation  (Hoy,  1993).  The  unique  signatures of 
Reven  Formation,  which is correlated  with  the  middle 

the  middle  Creston  Formation  therefore  make  airborne  geo- 
physical  surveys  a  valuable  tool for mapping  the  favourable 
stratigraphic  interval for Cu-Ag deposits. 

grained  argillite  that comonly contains  disseminated  and 
The lower  Creston  Formation  typically  comprises  fine- 

stinger 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  magnetic  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. CZWa, b, c). 

Aldridge  Formation,  and consequently  it was expected  that 
Pynhotite is  pervasive throughout  the Lower  and  Middle 

those  units  would  display  higher  magnetic  anomaly  values 
than  younger  sedimentary unit, having  significantly  less 
pyrrhotite.  However, this is  not  the case and  consequently 

Aldridge  Formation  must be monoclinic pyrrhotite in con- 
we infer  that  much of the  pyrrhotite  in  the Lower  and  Middle 

a t  to the  Sullivan ore body  where  both  monoclinic  and 
magnetic  hexagonal  pyrrhotite are abundant (Ethier et al., 
1976). 

more than seventy  times that of average  sedimentary  rocks 
The  average  magnetic susceptibility  value for gabbro is 

(Telford et ai.,  1990).  Measured  values  for  gabbroic  Moyie 
sills from  within  the  survey  areas  (Tahle 20- l), are at the 
low  end of the  published  range of magnetic  susceptibilities 
(average = 6.67 x 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 

vide  a means of correlating  sill outcrops along strike in 
readily imaged and  that  magnetic anomaly data  might  pro- 

regions of snrlicial cover.  The sills were  poorly  imaged in 
existing  regional  aeromagnetic  data  due to the small  outcrop 
area of the sills and  the  large  line  spacing  of  those  surveys. 
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Figure C204. Magnetic  anomaly  data: a) St. Mary; a) Findlay; c) Yahk  survey  areas.  High  anomaly  values  are  shown  in hot colours  and 
low  anomaly  values  in cod wburs. Geological  bmndaries from British Columbia  Geological  Survey  Branch  Geosaence  Map 19951. 
Oulaops of Moyie  sills  are  shown  by  fine  dotted  lines.  Geological des are as show in FlgureZO-lb. 
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Flgure CZ0-5. eTWK  levels: a) St. Mary: b) Findlay: c) Yahk  SuNey areas. High  values  are  shown  in hot cdours and low values  in CMI colours. 
Geological boundaries  fmm  British  Columbia  Geciogical  Survey  Branch  Geoscience  Map 19951. Outcrops of Moyie  sills  are  shown  by  fine 
dotted  lines. Gedogical d e s  are as shown  in Figure20-lb. 
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W ground  follow-up  investigations  led to new  identifications of intensity marginal phases  correlate with the distribution of 
Analysis of the  high-resolution data  complemented by  >850  nT and the width  varies  from 600 m to  >3 k t n .  High 

several  sill  exposures and  even  in  regions  of  thick  glacial biotite monzogmnite and  hornblende  granodiorite  phases 
cover,  such as north of the  St.  Mary  River,  the data allowed (units Kwc3 and Kwc2;  Reesor,  1996)  and  lower  intensity 
sills to be correlated  along  strike. An arch of gabbroic  sill is interior  phases  with  biotite-muscovite  leuco momgranite 

2000a) and their  recognition  elsewhere  may  be  important for Lake pluton  and  Sawyer  Creek  stock  display  similar  mag- 
a  feature of the  Sullivan - North Star comdor (Turner et al., (unit  Kwc4,  Reesor,  1996).  Contrary  toexpectation, theHall 

mineral  exploration. In all  regions  the  magnetic  response of netic  characteristics. However, in  the case of the  Hall  Lake 

netized  and  in  many  instances  an  anomaly  is  observed  only em portion of the  body  and  in  the case of  the  Sawyer  Creek 
Moyie sills is quite  variable; the majority are poorly  mag-  stock  the  magnetic  margin is only  observed  over  the  north- 

over  a  portion  of  a sill outcrop.  Magnetic sills show  a  clear stock, only over the southern portion of the stock. 
association with mapped  faults, or are  proximal to large Homfelsed  host rocks adjacent to the intrusions are com- 
intrusions indicating a secondary thermal or possibly mon. The measured  magnetic  susceptibility of hornfels  con- 

clear for the  package of sills outcropping immediately south ly  elevated  compared to u n a l t e r e d  host  rock  indicating sec- 
hydrothermal  origin for the magnetism. This  is  especially taining  porpbymblastic  magnetite f pyrrhotite  is  significant- 

of the White  Creek  batholith  in the St. Mary area  (Fig. CZO- ondary  magnetization  of  the country rocks. 
4a).  Sill  segments  within  the  aureole of the  intrusion  yield contrast, older  regional, as well as the new high-rew- 
Significantly  higher  magnetic  anomaly  and  magnetic SusCep- lution  magnetic  data  show  that  the  Fry  Creek  batholith  and 
tibility  values  than  those fmher away.  Simi1arly3 f o ~ ~ o w - ~ p  the  Reade  Lake  stock  (exposed a few Elomeees east of st. 
ground studies identified  gabbro as the source of several M~ R~~ area) are charact-ed  by  hi& magnetic  values 
small  magnetic  anomalies  proximal to the Hall  Lake  and  St. throughout  their  mapped exposures reflecting a more homo- 

anomalies  extending  west-southwest from the  Emily  Creek mote: although the Reade  Lake  Stock  does  not outcrop 
MW  fault system (Fig.  C20-4aL as well as the string of geneous  distribution of  magnetic  minerals  in  these  bodies. 

Fault  in  the  Findlay  area  (Fig. C20-W. The Package  of within  the St. Mary  Survey  area,  the  magnetic  anomaly asso- 
Moyie sills exposed  in the Hawkins  Creek  area to the east of ciated  with  it  into  the smey area; ~ i ~ .  ~ 2 0 - 4 ~ ) .  

higher  than  average  magnetic  anomaly  values 0%. C20-4~)~ identified  disseminated  magnetite. ~ ~ p o ~ ~  of this  stock 
the Y a k  fault  is geophysimlb atypical,  corresponding  with Petrographic  shldies ofthe Reade  Lake  stock  by H C ~  (1993) 

moderate  apparent  conductivities  (Fig.  C20-3a; up to 10 are limited and its mapped contact was from regional 
mdm; 100 ohm-m on  the  56000 Hz coil  pair)  and  elevated  K magnetic anomaly data ( ~ i i y  and van der Heyden,  1988). 
values  (not  shown  here). Ground  follow-up  studies  showed  that  outcrops of Eager 

netic  susceptibility  values (Telford et al., 1990). S-type as Reade  Lake  stock. The siltstone and nearby exposures  of 
Igneous rocks commonly  display a  wide range of mag- Creek  Formation  siltstone occur  in areas  previously mapped 

granites,  which form by  anatexis of metasedimentary  rocks, Creston  Formation  adjacent to the  stock have  elevated  mag- 
typically  are  preferentially  enriched in ilmenite and  tend to netic  susceptibilities  compared  with  the  measured  averages 
have  low  magnetic  susceptibility  values.  In  contrast, I-type of these  formations (Table 20-I), which kggests a  second- 
granites  having  a  mafic-rich  source  typically are preferen- ary  magnetization.  Thus,  the stock is not as extensive as pre- 
tially  enriched  in  magnetite,  and  consequently  tend to have viously  inferred.  Radioelement  pattems  over  the  Cretaceous 
high  magnetic  susceptibility  values. However,  assimilation, intrusions  generally  complement  magnetic  data  in  that  they 
metasomatic and/or metamorphic  processes,  during or sub- are elevated in non-  to  weakly-magnetic  felsic rocks and  rel- 
sequent to the emplacemeut  of  magma, can alter  the  chem- atively  low  in  more  magnetic,  mafic units. Together these 
istry  and  mineralogy of parts or the  whole  of an intrusion. two  methods  offer  a  means of remotely  recognizing  subtle 
Although  some  workers  have  suggested  that  Jurassic  intru- lithologic  changes  within inbusions where  detailed  field 

(Brandon  and  Lambert,  1993),  little has been  published  on Cretaceous  intrusions,  lode  gold  mineralization  and  placer 
sions within the  Purcell  basin  may  have  an I-type affinity mapping is lacking. A spatial association between 

the  affinity of these or the younger  Cretaceous  bodies. deposits  highlights  the  possible  applications of combining 
Magmatic  differentiation  within  a  large  intrusion  can  lead to magnetic  and  radiometric  data  in  the  exploration  for  these 

often preferentially  enriched in early  mafic  phases  relative to deposit  trains  from  them. 
spatial  variations in magnetic  mineral  content  (magnetite is deposit types by identifyng specific  types  of  intrusions or 

Yower f&C Phases). C O n s ~ ~ n t l Y ,  it was  expected  that Faults  can  have  a  variety of expressions  on  magnetic 
magnetic  anomaly  values  over  small  undifferentiated bodies anomaly maps. Ifthe  fau~tjuxtaposes units with 
such as the Hall  Lake  and  Sawyer  Creek  plutons  (Fig.  C20- sumptibilities it generate a magnetic linea- 
4a) would be  more  uniform  than  those  over  the  differentiat- ment  parallel to the  fault  trend, md a steep  magnetic  gradi- 
ed White  Creek  and  Fry  Creek  batholiths. ent  perpendicular to the  fault  trend.  Faults,  which  juxtapose 

Two  magnetically  distinctive  suites of Cretaceous  intru- units with  comparable  magnetic  susceptibility  values,  will  be 

Creek  batholith  has  a  weakly  magnetic  central  region  and  a zones may  produce  zones  of  hydrothermal  mineralization 
sions  were  recognized  within  the  survey  areas. The White magnetically  invisible.  Movement of fluids along  fault 

strongly  magnetic  margin  (Fig.  CZO-ia,  b). This  character- and alteration  containing  magnetic  minerals  that may  then 
istic  is  also  visible in regional  magnetic  anomaly data (Cook result  in  prominent  magnetic  lineations. 
et  ai.,  1995).  The  magnetic  margin is heterogeneous  and  dis- ~~~t faults within the survey arm offset 
continuous; peak magin mplimd- vary from -140  nT to weakly  magnetic  sedimentaly 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 

Mary  Fault  (Fig. C204a). Mapped and  inferred  faults  that 
indirect  evidence for the  faults.  Such is the case along  the  St. 

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 Brown, 

spectacularly  imaged  fault  within  the  survey areas (Fig.  C20- 
The north-trending  Iron  Range fault zone is the  most 

4c)  producing an intense  linear  magnetic  anomaly  with  a 

varies from less  than  I km to about 4 km. Ground  follow-up 
peak amplitude  of 1130 nT. The width of this  anomaly 

studies confirm that  the  primary  magnetic  sources are the 0.3 
- 5 m wide  massive  lenses of magnetite  and  hematite  which 

zones.  Original  magnetite  abundances  in  these  lenses  and 
grade  outward to wider,  less-brecciated,  magnetite-rich 

breccias  range  from 5 to 30%, hut  most  is  now  pseudomor- 
phed  by  hematite  (Stinson  and  Brown,  1995).  The  highest 

measured in these  massive  lenses (> 400 x IW3 SI). Peaks 
magnetic  susceptibility  values  in  the entire survey  were 

in  magnetic  intensity  along  the  fault  zones  where no mag- 
netite-rich  lenses  are  mapped  may  be  indicative of buried 

with  disseminated  magnetite  and  altered  Moyie sills in  and 
lenses,  although  elevated  anomaly  values  are ais0 arsociated 

adjacent to fault  zones.  The  Iron  Range  fault is also  well 
imaged  radiometrically  (Fig. C20-5c). 

Contrary to expectation, exposures  of  Nicol  Creek 
basaltic  lava  in  the St. Mary  River area could  not be distin- 

these  lavas  may be mapped  hy  their  intense  magnetic  anom- 
guished  magnetically,  although  outside  the  survey  areas 

alies.  Original  geochemical  differences or subsequent  meta- 
morphic  overprints  are  possible  explanations  of  the  ohserved 
difference. 

Gamma-ray spectrometry 

PrincipIes and methodology 
Gamma-ray  spectrometry  is  a  geophysical  technique  that 
provides  geochemical  information  on  the  top  few  tens of 
centimetres of the Earth's surface. As with  any  near-surface 
geochemical  method,  interpretation  requires an undmtand- 
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. 

materials.  Radioelement  signatures  of  minerals, as meas- 
They are present  in  variable  amounts in all  rocks and  derived 

ured from  the  gamma-ray  spectrometric  survey,  assist  in 
lithological  mapping. K concentrations  are  measured  direct- 

concentrations are computed from the spectra of their  daugh- 
ly  from  the  airborne  gamma-my spectra, whereas U and Th 

ter products, Bi2I4 and  Tizo8,  respectively,  which  are  more 

W' 
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readily  distinguished  from  the  other  gamma  rays in the spec- 
trum. Where  the "normal" dishhution of these  elements (K, 
eU - equivalent uranium,  eTh - equivalent  thorium)  is  dis- 
mpted by a  mineralizing  process Ihe 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 feisic and  sedimentary  rocks and rela- 
tively low in  less  evolved,  more  magnetic, mafic units.  A 
more  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 spectromehic 

attached to a  256  channel  Exploranium GR820 spectrometer. 
system  consisted of a 16 L sodium  iodide  crystal  array 

A 4 L upward  looking  crystal  was  used to monitor  hack- 
ground radiation 

Gamma-ray responses within the PurceII Basin 
Addition of gamma-ray spectroscapy to the  more  conven- 

tant  new  geochemical  information  not  previously  gathered 
tional  EM-magnetic  surveys  was  expected to provide  impor- 

within  the  Purcell  basin.  Although  airborne  and  ground 
gamma-ray  spectrometry  have  been  successtiklly  applied to 

deposit  types  worldwide,  the  current  surveys  provide  the 
geological  mapping  and  exploration for a  variety  of  mineral 

first Canadian  test  over  a  geological terrain containing  Sedex 
deposits. By using  the  measured  radioelement  concentra- 

that  the  large  intrusions,  and  possibly  phases  within them 
tions as a  guide to geochemical  variations  it  was  anticipated 

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 

regionally  metamorphosed  biotite-  and  muscovite-bearing 
(Turner et al.,  2000b)  could  be  distinguished  from  the 

sedimentary  rocks of the k c e l l  basin. 
Wlthin  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 Employmcnt  and  Investment,  1996). 
These  effects  were  minimized  by  using  radioelement  ratios 
(eU/eTh, e U K  and eThM) to distinguish  important  relative 
variations  among  the three elements.  Air  photographs  and 

to he readily  distinguished  from  regions of dense  vegetation 
landsat  images,  which  allowed  regions of exposed  bedrock 

and/or  surfrcial  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 e m  

Hellroaring  Creek  (Fig. C2Cr5a)  2nd  Greenland  Creek stocks 
ratios  delineate  the  distinctive  chemistry  of  the  Proterozoic 

(Fig.  C20-5b).  These  highly wolved 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,  radioelement 
variations within the  White  Creek  batholith  correlate  with 

batholith  from  the  smaller  Sawyer  Creek and  Hall  Lake 
mapped  phases  (Reesor, 1996) and clearly  distinguish this 

which  are  characterized by lower  radioelement  concentra- 
stocks of Cretaceous age within  the  St.  Mary  River  area 

tions (Fig.  CZO-Sa). 

radioelement  concentrations  (approximately  one  third  lower 
Outcropping Moyie sills were recognized by low 

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 ofHawkins Creek.  Not  only is this  package 
characterized hy  moderate K concentrations (see K map  in 
British  Columbia,  Ministry  of  Employment and  Investment, 
1996), hut as discussed  above  it  is  also  electromagnetically 
and  magnetically  anomalous. 

Along  the  southern  and  western  edge of the  St.  Mary sur- 
vey  area,  high eThK ratios  accurately  demarcate  a  quartzite 

unit HH2 of  Reesor, 1996). The  radiometric  anomaly  is 
member  within  the  Horsethief  Creek Group (Fig.  C20-Sa, 

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 

(sinstons. arenlte) 

Fault  in  the Yahk area,  high K concentrations  (not  shown ,,,,,, UpperAldridgeFmaUon 

here)  corremond  with  zones  of  enhanced  conductivih,  asso- 
111111 (Rss(1eEardstone) 

0 1 km - 
1 Sulphide d e m  

ciated  with kaphitic 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  correlate  with  argillaceous units in Lower Aldridge FwmaWn 
the Upper Aldridge  and lower Creston formations. 

this  correlation,  suggesting  that  extension of the  contacts  of 2D6a, Gedogical map he Sullivan-North Star mrridor 
Reesors’s (1996) mapping  of  these  units  in  this area supports 

these  units  into  unmapped areas is  possible  using  airborne (modified from Hagen (1985) and Turner et at., (20~a)) .  The 
radioelement  patterns. The lowedmiddle  Creston boundary boundaw  to  me  Sullivan  Conidor  marks  the  extent of pervasive. 
is recognized  by a decrease in eu and  levels (and a cor- prwabbro, hydrothermal  aiieration nnd sulphide  mineralization. 
responding  increase in  eTh/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  radioelemenUmagnetic  relationships  high- 

and integrative  interpretation. 

tion  and  albite-sericite  alteration occur within  the  survey 

Subface pmbcdan of 
emnmiclimitof 

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 

thorium  bearing  minerals  associated  with  heavy  mineral 
light  the  advantages ofmulti-techiwe geophysical  surveys are interpreted as reflsting elevated levels ofstable 

Many  examples offault-connolled iron-oxidemineraliza- in the  valley nom. 
areas.  A  belt of elevated  values along the Iron Range 

in the  fault  zone,  regions  of  extensive  albitic  alteration  adja- 
fault  zone  (Fig. CZO-5c) correlates  with  albite-rich  breccias 

ceut to the  fault  zone,  and  apophyses  of  albite-rich  material 
that  extend  up to a few  metres  into  adjacent  Moyie sills 

correspond to areas where  albite  alteration is most  intense as 
(Stinson and  Brown,  1995).  The  most intense  anomalies 

at iron Range  Mountain,  Mount  Thompson, and  west  of  the 
Sha  occurrence  (Fig. CZO-5c). 

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 w 
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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 i n f m t i o n  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 COIUUDOR 
To assess the utility  of  the  three  geophysical  techniques for 
mineral  exploration  we  next  examine  the  observed respons- 
es  within  the  Sullivan -North Star comdor 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  F'urcell  Basin  and significant 
muscovite,  albite andlor chlorite  alteration  of  the  host  rocks 

mineral  occurrences within the wmdor would wnespond 
is  typical in many cases.  Consequently,  it  was  expected  that 

with wnes of  enhanced  conductivity,  strong  finite  conduc- &r' 

tors,  high  magnetic  anomaly  values  and low  eTh/K  anom- 
alies.  Despite  nearly c o m p l e t e  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  arouud  the  deposit  corresponds 

anomalies  (Fig. 20-6 and C20-7). 
with subtle to intense magnetic, EM, and  radioelement 

Strong finite conductors,  that  cannot be athihuted to cul- 
t u r a l  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 hy the  Sullivan  fault,  and 
along  the  south  side  of  the  open  pit  (Fig. 20-6 and  C20-7a). 
The Sullivan  fault wne 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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over the Sullivan  mine: and (b )  10425. just w t h  of the Stemwinder deposit. SF = Sullivan faun. See Figure C20-7 for lmtim offlight lines. 
Figure 20-8. Stacked profiles of eU, eTh/K, K, conductivity (900 HZ coaxial data) and magnetic anomaly values along flight lines: (a] 10352, 

ture values, which are generally larger than 15 ppm (Fig. 

values, as calculated  from  the 900 Hz coaxial data, assuming 
C20-7 and 20-8). The  conductors have  large  conductance 

a  two-dimensional  vertical  conductor 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 cultuml  features  include  mine  buildings, heavy 
equipment,  and  power  lines. 

massive  pyrrhotite body (up to 50 m  thick and 500 m  long) 
Enhanced  conductivity is attributed to the  undisturbed 

that  underlies  the  ore wne in  the  western  and  shallowest  part 
of the  underground  workings,  and to unmined  massive snl- 
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 .O km by 1.2 km in W 

290 

the vicinity ofthe North Star  and  Stemwinder  mines. It com- 
prises  shallow  conductors with greater  conductance  values 
than those at Sullivan  (Fig. 20-8). The conductors are amib- 
uted to north-trending  sulphide-rich wnes, including  veins 
of the  abandoned  workings’and wnes consisting of abundant 

conductivity  terminates  where  the  Stemwinder  vein  pinches 
sulphide-filled  fractures. An associated wne of enhanced 

weathering  (compare  Fig.  20-6b  and  C20-7a). ‘&is deep 
out  north of Mark Creek, in an  area of  thick cover  and  deep 

to 146  m  deep. 
weathering wne comprises  oxidized  and  friable  bedrock  np 

A moderately  positive,  irregularly-shaped (4.5 km by 3.2 

C20-7b).  Localized  zones  of  elevated  anomaly  values occur 
km) magnetic  anomaly is observed  in  the  corridor  area  (Fig. 

over the Sullivan mine,  between the North Star and 

magnetic  anomaly is truncated to the  north  by  the  north-dip- 
Stemwinder  deposits  and  over  exposures of Moyie  sill. The 

ping  Kimberley  fault.  The  western  and southern boundaries 
are  less  well  defined. To the east, the  anomaly  abruptly  ter- 
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minates at a MITOW (< 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  correspond 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  eastem  portion  of  the ore 

concentration does  not  appear to he high enough to affect 
body contains minor  magnetite  (Hamilton et  al., 1982) its 

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  magnitude of the  anomaly  sug- 

weakly  magnetic. North of the  Stemwinder  Mine  lower 
gem that  a  considerable  proportion  of  the  pyrrhotite  must he 

magnetic amplitudes correspond to the zone of thick 
Quaternary  cover  and  deep  bedrock  weathering (see Fig. 20- 
6b). 

are  associated  with  the  Sullivan  open  pit,  collapse  zone  and 
Elevated  radioelement (K, eU,  and  eTh)  concentrations 

waste  dumps  (Fig.  C20-7c,  d  and 20-8). These  anomalies 

relative to  the m u n d i n g  undisturbed,  vegetated,  moist 
are  enhanced  by  increased  bedrock  exposure  and  drainage 

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 

rock  contains  more  K than does surface  bedrock  and  surficial 
open  pit or collapse  area. This suggests  that  the  mine  waste 

materials. The area of elevated K, eU  and  el’h  values 
extends  northward  from  the pit area, across  the  Kimberley 
fault  and  over  exposures of the Upper  Aldridge  Formation 

ment  patterns  reflect  their  abundances  in  the Upper  Aldridge 
on  Sullivan  Hill.  North of the Kimberley  fault  the  radioele- 

argillite and are not related to the  mineralization  and  alter- 
ation  that  characterize  the  Sullivan-North  Star  corridor. 

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

Lower  amplitude  K  enrichments  with  coincident eTh/K 
depletions  occur  west and  northwest of North  Star  Hill,  in 

clay-rich  till. Although  these  anomalies  accurately  reflect 
steeply  sloping or bowl-shaped  areas  covered  with  very  thick 

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 
grow& faults,  chaotic  breccia,  Moyie  sills,  manganiferous 
garnet-rich  beds  and  muscovite  and albite-biotitechlorite 
alteration  (Turner  et  al., 2OOOb). The  rock  property  meas- 
urements  (Table 20-1) show  that  relative to most  Aldridge 

sedimenmy rocks,  sedimentary  fragmentals  have  moderate- 

phyroblasts have higher  magnetic  susceptibilities  and  higher 
ly  higher K and  eU  concentrations,  those  rich in  garnet  por- 

eU  concentrations and those  that  exhibit  muscovitic and 
sericitic  alteration  have  elevated I< concentrations  and  rela- 
tively  lower eThK ratios.  Although  tourmaline-bearing 
Aldridge  rocks  appear to have  lower  magnetic  susceptibility 

to unaltered  Aldridge  sedimentary  rocks  few  samples  were 
values and fo be moderately  enriched  in eU and  eTh  relative 

available for analysis.  More  extensive  chemical  analyses  of 
tourmalinites  (Jiang  et  al, 2000a, 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- 

spectrometric and  EM methods make them  particolarly  suit- 
vey  areas.  The  shallow  sampling  depths of the  gamma-ray 

able for mapping  the wface 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  Greenland  Creek  stocks to be  mapped more  accu- 
rately.  Zones  of  low  apparent  conductivity  in  the St. Mary 
area  accurately  outline  exposures  of  the  quartzites 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 eThK 
ratios. 

The  new  geophysical  data  for  the  Sullivan - North  Star 
corridor  provide  baseline  information for mineral  explo- 
ration  elsewhere  in  the Purcell Basin.  Elevated  magnetic 
values,  high  electrical  conductance,  and  low  eThJK  ratios  are 
characteristic  of  mineralization  and  sericitic  alteration  in  the 
corridor,  even  in  the  vicinity of the  Sullivan  deposit  where 
about 90?h of the ore has been  removed.  Outside 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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fest 0 deposit produces a continuous. promincnt 
f &e Iron Rangc fault and subsiduan faults). Thc 

aeromagnetic anomaly (Geological Survey of Canada. 
1971). 

W 
MAIN ZONE 

segment of the fault zone. The deposit varies in 
The main Iron Range deposit is contained within the 

width from approximately 60 to 150 metres and is at 

claim in the north to the Rhodesia claim in the south 
least 3 kilometres long. It runs from thc Union Jack 

(p,fpEILE 082FSE014-20). This is the area explored by 
Cominco’s 1957 trenching  program. Bedrock is exposed 
in the less-deteriorated trenches: natural outcrop is vely 

rare. Deformation fabrics. vcining. and mincralizcd 
zones arc d l  strongly aligned in the fault zonc and arc 
related lo movement across it. 

Lenses of massive hcmatitc and magnetite occur 
along the length of thc main zone. They range in width 

ovcr their strike length. They arc dinicult to trace from 
from 0.5 to 3 mctres and pinch and swell substantially 

trench to trench. Where nearly continuous cxposurc 
across the fault zone is preserved in trenches  on the 
Maple Leaf claim. there are four parallel lenses spaced 
from 5 to 40 metres apan (Figurc 2). 

Most of the massive lenses arc surrounded by wider 

oxide lenses cut foliated. sericitic sediments or gabbro. 
zones of hemalitc breccia. Less commonly, massive iron 

Breccia consists of fragments of albitite in a hematite- 
rich matrix. Contacts between the breccia and  thc 

/ 

c 

... . .  ... ... ... .. . . .  
j .  
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3. Maple Leaf 
4. Keepsoke 
5. Rhodesia 

5454000N 

Figure 2. Detailed  map  of  the part of  the  Iron  Range  fault and mineralization.  See  Figure 6 Tor location 
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clasts  diminishcs into thc Icnscs. Rarc. small. angular 
massivc Icnscs arc oftcn gradational as thc  abundancc of 

frngmcnis of albititc werc obscrvcd in somc of the lenses. 
Most  of thc massivc  lcnscs haw cnvclopcs of 
microbrcccia 2 to 6 metres widc which havc 70-80%3 

ccntnnetrc across.  Outward from the hcmatitc-rich zones 
hcmatitc  matrix surrounding  anbqlar clasts lcss than 1 

arc wider  breccia zones with X) to 50% hcmatitc as 
matrix and veins  (Photos 1. 2). Thcsc brcccias have a 
cataclastic  texture. Thc  original matrix is very tine 
graincd fault gouge  which is cxtcnsively rcplaced by 
hcmatitc  and  minor magnctitc. The massivc lcnscs and 
surrounding breccias  constitute thc main iron resource of 
thc Iron Range  deposit. 

The mineralogy of the lenscs and breccias is 

Photo 1. A cataclastic breccia from the main Iron Ranee ~ ~~~ ~ 

deposit. The fracture filling is largely  hematite and the rest-is 
albitite (hand sample DBR93-220). The large dark spots are 
lichen. Flare pen for scale. 

130 

dominantly  hematite with variablc :tmounts of 
Thin sections show original magnctitc  abu 
ranging from 5 to 3i)'!4 as 0.5 to 2-millimetre 
Thcv ate  strondv 1xcudomorohcd bv hcm - .  . 
corcs of magnciite rcmaining (Photo j). The magne 
pseudomorphs  sit in a matrix Of finc-grained, 

occupied by unfracturcd  albititc  with  disseminated 
radiating. bladed hcmatitc.  Parts of thc fault zone 

semimassivc  magnetltc.  Largc  magnctite  euhedra 
mm) form local. hcaw disscminations, and fine-grain 
magnetitc forms discontinuous  vcinlcts and pods, 

with the exception of the  northernmost trenches. In the 
Sulphide  minerals arc rarc in thc Iron Range fa,,, 

trenches there is up to 3 or 4% pyrite as anhedral bleb$ in 
the  hematite-magnetitc lenses and breccias. Traces of 
chalcopyrite(?) were seen in hand  samplc  but were not 
found in thin sections. In the rcmainder  of the iron 
Range. sulphides werc not Scen in outcrop or hand 
sample but some thin scctions haw tiny blebs of  pyrite 
( < I O 0  pm) within quartz veins. Some pyritic quartz veins 
with silicic  alteration halos occur near the  Iron Range 
fault: their orientations are obliquc to the fault. Also, a 
short  distancc to thc east of the fault on the  northern p a  
of Iron Range Mountain. therc is an old pit with 
sulphide-bearing (pyritc-chalcop~ritc-galena) quartz vein 

communication. 1994). Thcse veins mav be  related to the 
matcrial in its dump (David Wiklund. Creston. persod 

pyritc occurrences within thc fault. 
Foliated gabbro occupics  much  the  width of the fault 

zonc. Mineralization  within  thc  gabbro  consists of some 1 
massive hematite lcnscs. foliation-parallel  veins and ' 

crosscutting breccia veins. and a background level of 
zones of disseminated hcmatitc and magnetite. rarer 'i 
about 0.5 to 1% disseminatcd  magnetite. The gabbro - 
iron oxide lens contacts are typically covered by 
overburden. Where exposed, therc 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 

Disseminated  magnetite is ubiquitous in the sheared 
irregular zones of crosscutting  albitic  alteration. 

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 (lo not register on the regional 
aeromagnetic map. 

types. The veins are several millimetres to several 
Late, white quartz veins  cut  across all other rock 

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  zonc is the  segment  of  thc  Iron 
Range fault  in  the  dctailcd study arca  south of the  main 

the fault zonc  runs about 250 mctrcs east of thc  ridgc top 
zone (corresponding lo MINFILE OX2SE02 I-02X). Thcrc 

and is not trenched; it is only cxposed  where it crosses 

wide hut the full width is not exposed.  The fault in this 
side ridges. The fault zonc  appears to be 20 to 40 metres 

area is a zone  of  quartz  veining  with  variable  iron  oxide 
content in a more  diffuse  zone of grey  quartz-hematite 
alteration. Iron  content locally reaches  grades 

deposit but over narrower  widths (<I  m). This  quartz- 
approaching that of the massive lenses  in  the  main 

ve iw  as in  the  main  deposit. In the  La  Grande  zone  the 
hematite mineralization is crosscut by late  white  quartz 

latc veins  are  more  common  but  are less often 
characterized by shear textures.  Locally these  veins 
conlain up to 4% hematite,  sometimes as 1 to 2- 
millimetre. platy euhedra. 

IMOULVT THOMPSON ZONE 

South of Highway 3, a magnetite-rich  zone  crops out 

W t h e a s t  of  Mount  Thompson. A zone of albitite.1 Io 2 
a ridge  top  approximately 1.5 kilometres  south- 

mctrcs widc. with  disscmin;ltcd to scmimassivc 
magnctitc, cuts north-south through ncarly  flat-lying 
scdimcnts.  A  widcr surrounding  zonc  has  irregular 

from a singlc widc zonc. as on Iron Rangc Mountain. to 
hcmatitc-fillcd fracturcs. In this a rm thc fault changcs 

an  anastamosing set of faults  that  arc locally  intruded by 
gabbro dikes.  Thc individual faults  arc  dirticult to tracc 
southward as outcrop  bccomcs very scarcc. 

CRACKERJACK FAULT 

fault; inset map  in Figure I )  has a narrow  zonc (>j m 
A  fault to the east of the main  zonc  (Crackerjack 

wide) of hematite-albitite  breccia in onc location. 

Barron,  personal communication. 1994). Onc  grab 
immediately to the  nonh of Crackerjack Creek (Dcan 

The width of this  zone  and its extent  along  thc fault arc 
sample of the richest mineralization assaycd 34% Fc203. 

unknown due  to poor exposure. 

ALTERATION 

Range deposit. Albite alteration is associated with thc 
Several alteration rypcs are associatcd with thc Imn 

highest iron grades. In thc  main deposit.  fine-grained. 
sugary  albite alteration  extends  ovcr most of the  width of 
thc fault zonc. Albite alteration is confined to the fault 
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1’11oto 3 .  I’hotom~crograph  showing cuhcdral magnetite grams 
i n  II matrls oi  bladed l~ematite. The magnet~te grains are almost 
c1111reIv pscudomorphed by hcmalite. ‘The slvghtlv darker core 
(11 the larger :rain IS res~dual magnetite. ‘file ticld 01 view is 
;~ppros~mutely 0.75 hy 1.25 m n m  Ilctlectcd light, plane 
polnnzcd. (l’sr‘14-1.l~. 1 I ) 

mnc. csccpt for rarc apophyscs which cstcnd I lo 2 
mctrcs into poorly foliatcd gabbro 31 thc castern contact 
of thc main dcposit. Although this  alteration primarily 
affccts scdimcntan. rocks in thc fault zonc. it is  locally 
wcll dcvclopcd In gabbro and. over thc lcngth of thc 

Carl! altcration in the fault zone is silicic. 
fault. is only strongly dcveloped ncar gabbro. Elsewhere 

foliatcd parallel to strikc  and  arc charactcrizcd by vcry 
Gabbro bodics within thc fault zonc are strongly 

strong  chloritc  altcration formed prior to, or during. 
shcaring.  The  deiormation fabric, seen in thin section, 
has porphyroclasts of plagioclase wrapped in finc- 
graincd. commonly foliated chlorite. Weak S-C fabrics 

wcst-side-down dip-slip movement. This contrasts with 
(Listcr  and  Snake. 19x4) in foliated chlorite  indicate 

thc completely brittlc deformation of the albitite and may 
be attributable to the diffcrent competencies and response 
to stress of the lithologies during deformation. Locally 
thc gabbro is blcachcd whitc by albitic alteration. 

Serlcitic altcration  cstcnds outward from the fault 
zonc for about 500 to 1 0 0 0  metres. The sericitic overprint 
is best dcvcloped in silly beds and is associated with the 
locally well devclopcd clcavagc. In addition lo sericitc, 

werc observed in scvcral outcrops of sandstone 100 
irregular veins and  knots of quartz. epidote. and chlorite 

metres to west of thc lrcnchcs on the X-ray claim. 
Scricitic altcration was noted in only one locality in the 
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I;Iult ,,011c. ;It 11s \\cslcIII edge 011 l k  hl:lplc L C J f  cialm. 
Thcrc it is associatcd with 2 v c y  strong. slaty clca\,ag, 
dcvcloped parallcl to 1hC faull. Th~s  scricitic slate 
cncloscs thc wcs[crnmOSt  maSSiVC hcmatitc lCnS (Figure 
2 ) .  

Othcr altcration mocialcd with thc Iron Rangc fault 
is minor. Weak. rusty surfacc  stain is prcsent throughout 

and uppcr Aldridgc rocks. duc to ubiquitous disseminated 
thc arca. bul this is n rcgional charactcrisric of thc middle 

pyrrhotite (Hoy. I‘N3).  Malic mincrals within the gabbro 
sills ncar thc fault zonc haw somc chloritc  overprint, but 
it  is  much wcakcr than within thc fault zonc. 

subsidian. faults which havc significant iron 
Away from thc parts O f  thc iron Rangc fault and 

charactcrizcd by a zonc of cataclasis  and  silicic and/or 
mineralization in surfancc csposurcs.  thc faults are 

albitic  alteration 1 0  to 20 mctrcs widc. Chloritic 
altcration was notcd i n  scvcral locations. all near 
intcrscctions with Moyic sills.  Esamplcs  are near the 
International Boundan.. and on two faults on the 
nonhcast flank of Iron Range Mountain (in 82F/8). 

PAMGENESIS AND  RELATIONSHIP OF 
MINERALIZATION TO DEFORMATION 

linkcd to dcformation in thc Iron Rangc fault zone. 
Thc  origin of thc Iron Rangc dcposits is strongly 

Dcformation can bc scparatcd into thrcc episodcs which 
may rcprcscnt thrcc stagcs of a continuous dcformation. 
Thcsc  arc rclatcd to diflkrcnt stagcs in thc cvolution of 
thc iron osidc mincralization. This is summarized in a 
paragcnctic diagram (Fiyrc  i ) .  

fault is difficult to dctcrminc. I t  is possiblc t 
Thc timing ofthc first movcmcnts on thc Ir 

pan  ofthc basin (Brown and Stinson. 1995. this volume). 
intcrprctation is thc thick accumulation of s 

Also.  much  of the dcformcd matcrial in the fault zone is 
gabbro. forming long narrow bodics. Thcsc have been 
intcrprcted 3s dikes (Blakcmorc, 1902: Langley, 1922; 

(Figure 2). The apparent thickening of the sills near the 
fault in the detail map area is mainly an effe 
topography. but may be partly due to minor s 
along the margins of the main fault zone. If the 

burial of the Aldridge Formation. Pre-mincralization 
movement on the fault is inferred from the initid 
localization of albitite alteration along a narrow. 
crosscutting zone in the Aldridge sediments. 

sca-floor (Hoy. 1993). The very strong albite  alteratio 
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!he main Iron Rangc  dcposit is confincd to thc  fault zonc. 
although it is only developed in and  around  gabbro 
bodies. Initial  magnetite  mincralization is intcrprctcd to 
have occurrcd with  thc  albitic  altcration.  pcrhaps latc  in 
this episode. This  mineralization is only wcll dcvelopcd 
where subsequent brccciation is wcak and  shcar fabrics 
are lacking. Magnctitc  prccipitation  continued into  thc 
next recognizable  stagc  in  thc  cvolution of thc Iron 
Range fault. 

The  main  dcformation  cpisodc lollowcd  thc albitc 
alteration. In thc  wide fault zone this consistcd of 
extensive cataclastic  brecciation of albititc, foliation 
development in  gabbro, and local dcvclopmcnt of slaty 
cleavage in  scricitizcd  scdimcnts.  Thc  albititc 
microbrcccias are  cataclasitc (;.50c% matrix). thc brcccias 
are protocataclasitc (<50% matrix). and gabbro  within 
the fault zonc  is locally mylonitic,  according to thc 
definitions of  Sibson  (1977).  This variation  in 
deformational stylc  bctwcen thc  differcnt lithologies 

depth; cataclastic  dcformation  can  occur  at  dcpths up to 
indicates that  this  episode  occurrcd  at scveral  kilometres 

about 5 kilometres  (Ramsay  and Huber. 1'187. p. 584) 
This  deformation  acted as ground  preparation for 

overlapped to some  extent.  Fine-grained  hematite formed 
hematite mineralization,  although  these  cvcnts may havc 

large, fault-parallel 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. 

CPisode, resulting  in  the  formation of fractures, shear 
Deformation continued  after  the  main  mineralizing 

veins. and local ductile  deformation of hematite-rich 

mineral growth  and offsets across  them,  are  common 
rocks. Quartz-filled shear  veins, with  vein-parallel 

along the  length of the  fault.  They  crosscut  all  other 
lithologies, including  early silicified  rocks in the La 

WWndicular to the  vein  walls were also observed. These 
Grande area.  Rare  extension  veins  with  mineral  growth 

vein textures  resemble  the  vein associations  in 
mesothermal, shear  zone hosted gold  deposits (Roberts, 
1987). and may have  formed  in  similar  conditions.  Thc 
Iron oxide content of these  veins is low. Local, well 
d T e b e d  S-C fabrics  in  hematite  breccias  are associated 

W w " h  shear veins.  Locally, hematite  veins  are brecciated 

GeOiogicai Fieldwork 1994, Paper 1995-1 

and filled by quartz.  Sulphidc-bearing qnartz vcins. 
although not shcar vcins. may havc bccn cmplaccd 
during  this  stagc in thc dcposit cvolution or thcy may be 
latcr and  unrclatcd to thc iron osidc  mincralization. 

Rangc  fault and snbsidiary faults is unusual comparcd to 
The  dcformation stylc and altcration of thc Iron 

other  faults in thc  surrounding  arca  (Brown  and  Stinson. 
1905. this  volumc).  Thcsc char:lctcristics. and thc 
possiblc conncction to thc Movie sills,  indicate that the 
fault is old, rnaybc Proterozoic. and  pcrhaps 
contcrnporaneous  with  carly  rnovcmcnts on  thc Movie 
and St. Ma? faults. The  source of thc Iargc volumc of 
iron containcd in thc Iron Rmgc  dcposit is unknown. 

b;Iscmcnt of thc  Aldridgc  Formation. 
Polcntial sourccs includc  thc Movic sills and thc 

COMPARISON TO OTHER MINERAL 
DEPOSITS 

Hydrothcrmal  iron dcposits havc  rcccivcd particular 
attention  over  thc last fcw ycars. mainly  duc lo thc rcsults 
of rcccnt work on thc Olympic Dam  deposit in Australia. 
Early studies of thc Olympic  Dam, bascd on limitcd 
drilling information. intcrprctcd  thc  dcposit  as 
scdimentary breccias  with mincralization  and  altcration 
largely due to diagenctic proccsscs (Roberts  and Hudson, 

and  underground  mapping, have established  thc 
1983). Recent studies, bascd on cxtensive  core  logging 

hydrothermal  nature of the brcccias and describcd  thc 
evidence for near-surfacc hydrothermal brecciation 
within the host granitic  batholith (Oreskes and Einaudi. 
1990; Reeve el d ,  1990). Coppcr.  gold, silver,  uranium. 
and  rare  earth  elements  werc deposited  latc  in thc 
evolution of the breccias, after  significant iron 
metasomatism, and were enriched by supergenc proccsses 
(Orcskes  and  Einaudi, 1990). These  studies note that  thc 
core  zonc of  the breccias is broadly  associatcd with a 
topographic  lineament  which may reflcct an  undcrlying 
fault zone. 

Recent studies proposc  that  the Olympic  Dam 
dcposit has  important  similaritics with certain  other 

class of deposits; Olympic  Dam typc, or Proterozoic  iron 
mineral deposits.  This  has rcsultcd in !,he definition of a 

oxide , (Cu-U-Au-REE; Hitzman ef 01.. 1902; 
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i 
! Wcrncckc  brcccias in Yukon Tcrritor). and dcposils of 

Lckburc. 1995. this volumc). Cnnadtm dcposlts  includcd 
in this classification by thcsc workcrs includc thc 

thc Grcat Bcar magmatic  zonc i n  thc Nonhwcst 
Tcrritorics.  Onc  aspcct of thc dcposit class is thc 
:Iltcr:ltion zoning. n summary of which is prcscnlcd by 
Hitzman CI a/. (1092). Thcy proposc :I typical pattern of 
albilc-magnctitc-actinolitc grading upward nnd outward 
throngh a potassic zonc to an outcr hcm;nitc-scricitc 
mnc. with an  intcrmcdiatc zonc of albttc-scricitc- 
m:ignclirc altcration in scdimcnt-hostcd dcposits. The 
Iron Rangc  has  an  inncr  corc  zonc oTalbitc altcration  and 
:In outcr  cnvelopc of scricitc  altcration  corrcsponding to 
thc dccpcr  sodic  altcration  zonc of this dcposit class. 

Thc Iron  Range  deposit has similaritics to this broad 
class of mincral  dcposits  and could rcasonably bc 
includcd  in it. With rcspect to the Olynpic Dam iron 
brcccias. thc main  genetic  diffcrcnccs appcnr to bc the 
structural stylc. the  origin of the brcccintcd hostrocks. 
and thc grcatcr  depth of formation of thc Iron Range 
dcposit. Howvevcr. enrichment in  basc and prccious 
mct:lls at Olympic Dam do not hnvc :I dcmonstratcd 
corollary ;]I Iron Rangc. I t  is intcrcsting to note thc 
possiblc f : d t  control a t  dcpth at Olympic Dam (Orcskcs 
and  Einaudi, 1990). and to speculatc that i f  this fault. or 
fault systcm. controllcd  thc upward  migration of 
hydrothcrmal  fluids  and metals. i t  might resemble the 
prcscnr lcvcl of  csposurc  on  Iron  Rangc  Mountain. 
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Toklat Resources Inc. 
Anention: Tim Termuende 
Project: JROl 
Sample: silt 

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

Tel: (604) j27-3436 Fax: (604) 327-3423 

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

Report No : 1V0186 IJ 
Dare : May-29-0 I 

IRlm55SOl l t 7 5 W  ~ 0 . 2  2.03 100 110 0.5 <S 1.27 <I 11 38 71 2.25 0.20 30 22  0.38 515 C2 0.02 C10 30 510 32 0.05 5 4 <IO 31 5 0.08 39 c10 27 153 4 

HC1400N5SolO~3SE 4 . 2  2.76 5 360 1.0 t5 0.28 <I 16 36  46 4.06 0.13 30 I9 0.69 1265 <2 0.02 ClO 46 640 I2 0.05 5 5 <10 29 5 0.05 63 (10 27 86 2 
1 ~ 1 m S 5 5 0 2 6 c 7 0 E  4 . 2  1.72 25 110 4 . 5  CS 0.66 <1 15 25  42 3.16 0.34 30 13 0.50 790 <2 0.01 c10 24 360 14 0.05 5 4 cl0 12 5 0.14 59 e10 17 76 3 

~ ~ 1 4 0 0 ~ 5 S 0 2 l r 7 5 E  4.2 2.09 5 140 0.5 4 0.16 <1 16 35 30 3.70 0.09 40 11 0.57 815 c2 0.01 <10 35 480 4 c0.05 -5 3 <lo 10 5 0.04 44 <lo  9 M 3 
HC1400N55037+50E q0.2 1.75 15 260 0.5 c5 0.49 C l  19 49  29 4.18 0.13 40 10 0.61 650 C Z  0.01 <IO 45 890 12 0.05 5 3 <10 33 5 0.02 44 <IO 16 60 3 

A .5 gm sample is digesled with 5 ml31 HCUHN03 
at 9% for 2 hours and diluted  to 25ml with D.I.H20. 
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Toklat Resources Iuc. 
Attention: Tim Termuende 

Project: lROl 
Sample: soil 

HCl3OON 6+5W 
HCl3WN6+25W 
HC1300N6+00W 
HCl300N5+75W 
HC13WN  5+50W 

HC13WN  5+25W 
HC1300N  5tOOW 
HCl3WN 4+7SW 
HCl3WN 4 t 5 W  
HCI3WN 4t25W 

HC13WN4+WW 
HC1300N  3+75W 
HCl300N 3t5W 

HC1300N 3+00W 
HCl300N 3t25W 

HCl3WN 2t75W 
HCl3WN 2tSOW 
HC13WN 2t25W 
HCl3WN 2+00W 
HCl3WN Xi75W 

HCl3WN l+SOW 
HCl3WN 1t25W 
HC130ON I t W W  
HCl3WN0+75W 
HC13WN  0+50W 

HCl3OON 0+25W 
HC13WNOtW 
HC13WN 012% 
HC13WN O t 5 0 E  
HC13WN 0175E 

Assayers Caoada 
8282 Sherbmoke St., Vancouver, B.C., VSX 4R6 

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

AeportNo : 1V0186 SJ 
Date : May-29-01 

a0.2 2.18 
c0.2 2.20 
c0.2 2.07 
c0.2 1.05 
<O.2 1.63 

e0.2 1.08 
a . 2  2.50 
<0.2 S.18 

c0.2 3.06 
0.2 3.28 

G0.2 1.70 

c0.2 3.24 

a . 2  3.35 
0.2 4.m 

a.2 4.47 

-0.2 1.66 
<0.2 2.37 
-0.2 3.71 
-20.2 1.53 
a 2  3.36 

4 . 2  3.26 
a . 2  2.51 

c0.2 3.W 
0.2 3.74 

c0.2 2.38 

a.2 2.50 

40.2 2.08 
a . 2  4.20 

c0.2 1.m 
-0.2 2.46 

10 160 0.5 
5 220 CO.5 
5 240 0.5 
5 90 0.5 
5 180 0.5 

10 80 <D.S 

10 60 c0.5 
5 240 0.5 

10 200 0.5 
5 260 0.5 

5 140 0.5 
5 240 0.5 
10 180 0.5 
10 220 0.5 
5 230 0.5 

10 140 0.5 
10 230 0.5 
10 300 0.5 

10 370 0.5 
5 304 ‘0.5 

10 280 0.5 
10 240 < O S  
15 260 0.5 
10 360 0.5 
5 300 0.5 

10 220 0.5 
10 290 0.5 
5 180 -0.5 
5 2W C0.5 
5 230 0.5 

<s 0.04 
<5 0.00 
<S 0.07 
cs 0.02 
CS 0.03 

s5 0.03 
< 5  0.04 

<s 0.13 
C 5  0.03 

F5 0.08 

4 0.06 
c5 0.08 
<5 0.05 
<5 0.06 
cs 0.06 

c5 0.05 
c5 0.06 
<5 0.00 
r5 0.05 
4 5  0.07 

-5  0.06 
+s 0.08 
<5 0.09 
4 5  0.12 
<5 0.18 

C S  0.07 
<5 0.15 
<5 0.08 
<5 0.13 
c5 0.08 

<1 12 17 24 2.52 0.10 

<I  12 18 22 2.57 0.11 
41 12 16 14 2.63 0.10 

91 7 14 I7 2.12 0.08 
41 10 17 I8 2.40 0.09 

21 7 12 15 2.32  0.07 
<I 12 17 22 2.66 0.10 
<I 9 17 16 2.45 0.07 

4 I5 22 32 3.29 0.11 
rl  12 17 20 2.68 0.11 

<1 I1 19 21 2.59  0.09 
cl I 7  20 23 3.79 0.13 
-1 13 I 7  35 2.90 0.10 
cl I5 21 31 3.49  0.12 
<I 1s 17 t i  3.37 0.09 

‘il I 2  16 I7 2.76 0.00 
<I 14 19 25 2.99 0.08 
<I I6 17 19 3.17 0.11 

<1 15 18 32 2.96 0.10 

tl 13 I8 21 3.05 0.11 
C l  19 18 12 3.19 0.11 
<I 16 17 19 3.33 0.10 
cl I3 24 24 3.76 0.13 
cl I4 23 11 3.05 0.11 

cl 13 24 I2 3.01 0.11 
<I I4 22 l? 3.m 0.11 
4 10 19 12 2.31 0.10 
-1 12 19 11 2.50 0.10 
(1  12 22 U 2.72 0.10 

CI 9 13 la 2.35 0.00 

A .5 gm Sample is digested with 5 ml3:i HCUHNO3 
at 95c for 2 hours and  diluted lo 25ml with D.I.HZ0. 

30 
20 
30 
40 
30 

30 
20 
40 
10 
20 

30 
20 
10 
20 
10 

30 
30 

20 
10 20 

20 
20 
20 
20 
29 

30 
10 
30 
30 
30 

14 0.33 350 
16 0.32 680 
12 0.37 550 
7 0.34 2W 
10 0.36 655 

13 0.34 265 
9 0.31 175 

15 0.26 1255 
7 0.40 170 

17 0.45 485 

21 0.37 635 
1 2  0.50 810 

15 0.33 335 
19 0.43 395 
21 0.27 1660 

12 0.39 165 

21 0.33 1045 
I5  0.46 350 

9 0.19 925 
16 0.35 845 

18 0.32 1405 
I 5  0.41 740 

19 0.31 1195 
19 0.46 760 
17 0.3; 755 

13 0.39 420 

11 0.29 700 
15 0.31 445 

12 0.35 1030 
13 0.35 670 

c2 0.01 c10 

c2 0.01 a 0  
‘2 0.01 E10 

c2 0.01 <lo 
c2 0.01 4 0  

c2 0.01 <lo 
c2 0.01 410 

<2 0.02 <,a 
c2 0.01 <IO 

c2 0.01 <IO 

c2 0.01 e10 
c2 0.02 c10 
c2 0.02 <IO 
<2 0.02 4 0  
<2 0.02 <IO 

c2 0.01 4 0  
c2 0.01 4 0  
<2  0.02 4 0  
c2 0.01 c10 
<2 0.02 <IO 

c2 0.01 <IO 
<2 0.01 <LO 
<2 0.02 CfO 

c2 0.01 < I O  
c2 0.01 c:o 

c2 0.01 ti0 

<2 0.01 e10 
c2  0.02 d o  

<2 0.02 <IO 
c2 0.01 4 0  

32 490 

30 320 
26 530 

17  220 
23 280 

15 280 
30 270 
18 260 
29 730 
40 600 

23 310 
32 1170 
31 720 
33 1050 
29 1510 

24 330 
28 540 
38 1980 
13 900 
34 1250 

34 I204 
21 2150 
33 1940 

27 1?3? 
36 2150 

27  1550 
38 loto 
23  730 
22 820 
31 020 

14 C0.05 

14 4.05 
12 4 . 0 5  

8 co.05 
10 4 . 0 5  

10 eo.05 
I4 4 . 0 5  
8 <0.05 
io 4 . 0 5  
12 C0.05 

10 e0.05 
18 4.05 
IO <0.05 
14 e0.05 
10 0.05 

10 C0.05 
18 a . 0 5  
22 <0.05 
18 4 . 0 5  
24 C0.05 

20 <0.05 
24 4 . 0 5  
3Q C0.05 
20 a . 0 5  
I c0.05 

6 4.05 

6 c0.05 
e <0.05 

8 co.05 
6 a . 0 5  

4 
1 

4 
<I  

2 

< I  

<x  
1 

5 
1 

a 
3 
3 
1 
1 

<I 
1 
2 
1 
I 

2 
1 

6 
6 

13 

9 
I 

4 
8 
3 

5 0.04 
5 0.08 

e5 0.01 
5 aos 

5 0.03 

4 0.02 
10 0.06 
5 0.02 

I5 0.10 
10 0.06 

10 0.13 
5 0.03 

15 0.11 
10 0.08 
20 0.13 

5 0.04 

15 0.12 
5 0.05 

10 0.09 
5 0.06 

10 0.09 
5 0.09 

10 0.13 

10 0.08 
10 0.08 

10 0.04 
15 0.09 
10 0.05 

10 0.06 
5 0.06 

27 d o  
3s <IO 
29 c10 

28 <IO 
19 <IO 

21 ‘IO 
33 <LO 
27 <IO 

43 <LO 
42 cio 

36 4 0  
53 <lo 
42 a 0  
47 c10 
43 10 

36 0 0  
39 (10 

43 <lo 
37 <IO 
39 cto 

43 c10 
41 ClO 

44 10 
54 10 
45 c10 

30 ,< lo  

35 <IO 
39 c10 

39 c10 
38 4 0  

2 

5 
2 

3 
3 

2 
3 
2 
3 
6 

11 
8 

8 
7 
3 

3 
3 
4 
2 
9 

6 
2 
9 
4 
2 

2 

2 
3 

2 
2 .  

3 
7 

14 

4 
2 

2 
22 

21 
2 

12 

16 
2 

55 
17 
23 

2 

23 
6 

20 
3 

22 
3 

12 
6 
3 

5 
33 
3 

10 
2 
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Toklot Resources Inc. 
Attention: Tim Tmuende 
Project: lROl 
Sample: soil 

Sam le 
Numkr 

HC1300N 1+00E 
HC1300N lC25E 
W1300N 1+5OE 

HCI3OON 2+WE 
HCl3OON 1+75E 

HCIJOON2+25E 
HC1300N 2t50E 
HCl300N 2t75E 
HC1300N 3+WE 
HCI3OON 3+25E 

HC13OON 3t5OE 
nCl300N 3+75E 
HCI300N 4+WE 

HCIMON4+ME 
HC1300N 4t25E 

HC130ON 4t75E 
HCIJOON 5+WE 
HC1300N 5+25E 
HCl300N5+50E 
HCl300N  5+75E 

HCI3OON6+25E 
HC1300NS+WE 

HC1300N6+ME 
i%C140ON 7+MW 

HCI4OON 7+2SW i HC1400N 7+00W 
K1400N 6+75W 
HC1400N 6 + M W  
HCl400N6t25W 
K1400NS+WW 

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

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

Report No : 1V0186 SJ 
Date : May-29-0 1 

A .5 gm sample is digested with 5 ml3:i HCIMN03 
at 9% for 2 hours and dlluled lo 25mI wth D.I.HZ0. 



e. 
Toklat Resources Inc. 
Attention: Tim Termuende 
Project: IROl 
Sample: soil 

Sample 
Number 

HC14WN  5+75W 

HCl4WN 5+25V/ 
HCl4WN  5t50W 

HC14WN SIOOW 
HCI4WN4+7NI 

HC14WN4tSOW 
HCI4WN  4t25W 
HCI4WN 4+OOW 
HCI4WN 3+75VI 
HCI4WN 3+50W 

HCI4WN 3t00W 
HC14WN 3t15W 

RC14WN  2+75W 
HCI4WN /+SOW 
HCl4WN  2t25W 

HC14WN 2t00W 
HC14OON lt75W 
HCl4OON I+50W 
HC14OON lt25W 
HC14OON lt0OW 

HC140ONOt75W 
HC1400NOt5OW 
HC1400N0125W 
HC1400N O I O O W  
HC1400N  O+25E 

HC1400N O+SOE 
HCI4OONO+75E 
HCl4OON l+WE 
HCI4OON  1+25E 
HC140OU 1tSOE 

Assayers  Canada 
8282 Sllerbrooke St., Vancouver. B.C., VSX 4R6 

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

Report No : 1V0186 SJ 
Dale : May-29-01 

ppm oh ppm ppm ppm ppm % ppm ppm ppm ppm % % ppm ppm % ppm ppm % ppm ppm ppm ppm % ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm Ag AI AS Ba Be Ei Ca Cd Co Cr Cu Fe K La ti Mg Mn MO Na Nb Ni P Pb S Sb Sc Sn Sf Ta Ti V W Y Zn Zr 

cJ.2 2.08 10 110 0.5 

<0.2 1.41 5 190 0.5 
e0.2 2.23 5 240 0.5 

C0.2 1.46 
C0.2 1.77 

t0.2 2.48 
t0.2 1.35 
c0.2 2.00 
t0.2 2.10 
c0.2 2.04 

t0.2 2.15 
t0.2 1.77 
c0.2 1.72 
a . 2  1.79 
c0.2 3.39 

4 . 2  1.41 
C0.2 2.41 
<0.2 1.73 
eO.2 2.29 
c0.2 2.14 

4 . 2  1.72 
c0.2 2.82 
c0.2 2.07 
e0.2 1.60 
c0.2 1.63 

C0.2 1.78 
c0.2  3.93 
~ 0 . 2  2.61 
c0.2 2.79 
<0.2 1.35 

5 230 0.5 
5 260 a . 5  

5 250 0.5 
5 240 0.5 
5 330 0.5 

5 410 a 5  
5 350 0.5 

5 350 C0.5 
5 170 0.5 
5 350 a . 5  
I 270 0.5 

10 340 0.5 

5 220 0.5 
5 370 O S  
5 280 < o s  

4 210 0.5 
5 160 0.5 

5 150 -3.5 
5 220 0.1 
5 240 0.S 
5 270 < O S  
5 380 0.5 

3 600 0.5 
10 390 1.0 

5 420 < o s  
5 310 < O S  
5 170 <0.5 

4 0.07 
c5 0.08 
4 0.06 
<5 0.12 
c5 0.08 

<5 0.06 
<5 0.22 
c5 0.11 
<5 0.09 
z5 0.13 

c5 0.10 
c5 0.07 

5 0.13 
5 0.16 

c5 0.17 

<5 0.13 
c5 0.09 

<5 0.12 
4 0.16 
-3 0.14 

e5 0.07 
<5 0.12 
c5 0.15 
4 0.11 
4 0.16 

4 0.17 
4 0.14 
4 0.21 
e5 0.11 
~5 0.07 

c1 

41 

Cl 

< l  
C l  

<I 
<I  
c1 
<I 
'1 

<I 
< I  

<1 
C l  

Cl 

<I  
C l  

c1 
<1 
(1 

C1 
<I 
<l 
C 1  

<S 

<I  
c t  
C l  

<l 
<1 

A .5 gm sample is digested wilh 5 ml3:l HCNHNO3 
a1 95c for 2 hours and  diluted  to 25ml wilh D.l.H20. 

" 

12 23 38 3.13 0.14 
12 16 20 2.53 0.15 

10 18 I2 2.20 0.14 
7 15 9 2.15 0.11 

11 15 13 2.F) 0.12 

12 19 19 2.62 0.12 

10 17 13 2.21  0.13 
8 17 7 1.70 0.14 

11 18 I8 2.39 0.11 
I1 I8 13 2.36 0.12 

11 I B  14. 2.57 0.11 
11 17 19 2.31 0.11 

10 17 10 2.19 0.10 
10 19 13. 2.39  0.13 
IS 23 33 3.40 0.15 

10 19 1; 2.47 0.11 
I2  20 31, 2 , s  0.15 
11 I? 13 2.59 0.12 
13 19 23 2.99 0.14 
I5 23 5Q 4.23 0.15 

I1 19 2s 2.97 0.08 
14 19 21 3.30 0.11 
14 2, 3Q 3.58 0.11 
I 4  24 W 3.16 0.12 
i5 31 i6 j.3: ai0 

12 27 19 3 . M  0.12 
16 37 35 4.10 0.15 
12 20 16 2.61 0.09 
14 32 12 3.W 0.03 
9 32 7 2.43 0.07 

30 
30 
30 
30 
20 

20 
20 
20 
30 
20 20 

20 
30 

20 
20 

30 
30 
20 
20 
20 

30 
20 
30 

40 
20 

30 
20 
10 
20 
40 

17 0.38 595 
14 0.27 1040 
10 0.32 610 
I1 0.23 1510 
15 0.25 700 

19 0.27 635 
12 0.22 1035 
13 0.21 2465 
14 0.32 765 
IS 0.25 2145 

17 0.23 1865 

13 0.22 1710 
16 0.29 480 

14 0.29 1700 
19 0.39 1080 

11 0.36 7€Q 
14 0.37 1080 
12 0.33 920 
23 0.47 1045 
24 0.72 800 

13 0.47  340 
18 0.43 480 
15 0.65 415 
13 0.35 1685 
:5 s.54 is35 

I1 0.43 2735 
25 0.55 1305 
15 0.25 2540 
18 0.47 1460 
IO 0.52 530 

33 580 
29 530 
19 260 
21 310 
27 430 

43 410 
19 220 
29 640 
34 400 
27 580 

24 390 

20 330 
23 410 

24 470 
41 600 

3 0  490 
21 4x2 

20 530 
28 410 
35 4 0 3  

22 450 
37 740 
34 700 
20 990 
2s 42c 

27 760 
50 980 
25 1180 
37 680 
23 640 

24 4 . 0 5  2 5  
20 ~ 0 . 0 5  4 
12 co.05 c5 
18 4 . 0 5  4 
I8 t0.05 <5 

20 4 . 0 5  <5 
M 4 . 0 5  ~5 
16 4 . 0 5  <5 
I8 4 . 0 5  4 
io ~0.0s <s 

20 tO.05 <5 
18 c0.05 4 
I8 co.05 <5 
22 c0.05 4 
24 t0.05 c5 

U 4 . 0 5  <5 
18 C0.05 <5 
12 <0.05 <5 
10 4 . 0 5  -5 
I4 C0.05 <5 

10 co.05 <5 

8 c0.05 <5 
8 c0.05 4 

14 4 . 0 5  4 
:L- <0.!?5 <5 

12 co.05 '5 
12 cD.05 <5 

16 .;O.OS <5 
6 c0.05 4 
4 <0.05 45  

3 <IO 0 c5 0.03 24 c10 

1 (10 6 <5 0.02 18 <IO 
2 <IO 8 5 0.06 27 c10 

1 <IO 11 s5 0.03 23 <Io 
1 <I0 7 4 0.05 28 <lo 

2 a 0  5 5 0.06 32 <IO 
1 c10 27 4 0.02 22 <IO 
2 <IO 7 5 0.07 29 <IO 
2 <IO 8 c5 0.06 28 c10 
2 4 0  10 5 0.07 32 10 

2 c10 6 5 0.09 36 10 

I <IO 2 <5 0.03 27 ti0 
2 -10 10 5 0.05 33 a 0  
2 <10 12 4 0.04 31 4 0  
3 <IO 15 5 o.oa 48 C ~ O  

4 <IO 11 5 0.07 41 <I0 
2 <IO 8 <5 0.03 30 4 0  

2 4 0  11 c5 0.06 47 c10 
3 c10 17 5 0.06 55 4 0  
6 4 0  11 4 0.05 85 -30 

3 c10 2 c5 0.04 47 <lo 
3 <IO 8 5 0.08 54 <IO 
4 <IO 7 c5 0.05 57 <IO 
2 <IO 6 r5 0.06 49 <IO 
2 C'O ??  <5 9 0 4  52 c10 

4 <lo 9 5 0.09 51 ClO 
2 d o  14 c5 0.06 41 <lo 

2 <IO 20 5 0.11 41 c10 

3 <10 6 5 0.10 48 <IO 
2 s10 2 <5 0.03 34 <LO 

I2 117 

2 1G.S 
5 134 

2 95 
2 108 

3 156 
2 I10 
3 205 
3 150 
3 213 

3 181 
2 I17 
2 x37 
2 121 
6 151 

3 92 
I3  135 
2 101 
2 e2 

11 e6 

3 63 
2 s  
3 74 
2 104 
9 a5 

3 75 
LO % 
4 87 
3 92 
2 ,  $4 
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. ~~ .. .. .. . .." ~ .~ 

2 

I 
7 

I 
3 

5 
2 
3 

11 
3 

4 

2 
3 

7 
1 

2 
4 
3 
2 
2 

3 
7 
3 

2 
2 

4 
2 

6 
6 
2 



ToWat Resources Inc. 
Anention: Tim Termuende 
Project: IROl 
Sample: soil 

Sample 
Number 

HC1400N l t 7 5 E  
HCI4OON2+ME 
HCI4OON 212% 
HCUWN 2t50E 
HCl4MN 2175E 

HCUMN 3 + O E  
HCl4WN 3t25E 
HCl4MH 3+ME 
HC14WW 3t75E 
HC14WN 4t00E 

HC14WN 4t25E 
H C I ~ O ~  4+5m 
HC14OON 4+75€ 
HC1400N 5+Om 
HCI40ON 5+25E 

HCI4OON 5t75E 
HU4OON 5tSOE 

RC1400N 6 t M E  

HC14WN6+5OE 
HC1400N 6+25E 

WC1400N 6t75E 
HC140001 )+WE 
HCMWN 7t25E 

ywi:i5OE 

HClSOON 6+25W 

HC1500N 5+7W 
HUSOON M O W  

HC15OON 5+50W 
HClSOON 5+2W 

n c i ~ o o ~  6+5ow 

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 

ReportNo : 1VO186 SJ 
Date : May-29-01 

cO.2 2.15 5 310 0.5 45 0.15 

c0.2 4.02 10 240 4 . 5  CS 0.07 
~ 0 . 2  3.03 5 280 ‘0.5 s5 0.09 
4 . 2  2.34 10 280 0.5 <5 0.10 

<o.z 2.28 5 240 a . 5  -5 o.oa 

a 2  2.62 5 340 1.0 -5 0.15 
4 . 2  2.20 5 360 a . 5  +S 0.12 

c0.2  2.22 IO 290 0.5 <5 0.09 
4 . 2  2.06 5 320 4 . 5  45 0.13 

4 . 2  3.46 IO 300 0.5 <5 0.16 

4 . 2  3.88 10 350 0.5 -5 0.11 
4 . 2  2.96 10 270 0.5 ~5 0.20 
c0.2 3.49 10 180 0.5 ~5 0.29 
co.2 2.85 lo 420 0.5 4 0.23 
4 . 2  2.92 5 310 4 . 5  -zS 0.14 

4 . 2  3.05 5 220 0.5 -5 0.13 
4 . 2  1.95 5 380 r0.5 ss 0.09 

4 . 2  1.95 10 220 0.5 T5 0.10 
C0.2 3.00 10 240 0.5 T 5  0.10 
4 . 2  1.60 5 260 0.5 -5 0.07 

cO.2 2.55 10 240 0.5 25 0.13 
c0.2 2.13 10 340 0.5 -3 0.23 
c0.2 2.15 10 2M 0.5 -5  0.08 
<!x, 1.55 m 150 0.5 r;5 0.13 
c0.2 315  10 180 0.5 c5 0.06 

4 . 2  2.08 IO 240 < O S  r 5  0.17 

<0.2 1.87 10 250 0.5 e5 0.14 
4 . 2  2.22 I5 154 0.5 4 0.23 

4 . 2  2.76 15 220 0.5 <5 0.34 
4 . 2  3.23 15 220 0.5 -5  0.08 

A .5 gm sample is digesled wi!h 5 ml33  HCVHNOJ 
alS* for 2 hours and dluled lo 25ml wilh D.I.HZ0. 

cl 15 45 $7 3.46 0.10 
<I  14 38 I?, 3.00 0.07 
e1 13 21 IS 2.89 0.08 
‘1 12  21 14 2.87 0.09 
<I  13 33 l a  3.29  0.09 

4 14 42 29 3.07 0.11 
tl 13 33 12 2.34 0.11 
<1 11 32 $3 2.40 0.10 
<Z 11 2s 24 2.47 0.20 
c1 13 24 21 2.86 0.12 

<I 12 23 ,W 2.75  0.13 
<1 12 23 19 2.71 0.10 

C1 9 16 14 2.76 0.16 
cl 10 18 ,15 2.51 0.19 
CI 12 21 u 2.86 0.11 

c1 12 19 IS 2.90 0.12 
cl 10 18 12 2.49 0.13 

<I 12 20 16 2.89 0.10 
cl 16  27 ZS 3.31 0.13 
<I  10 24 M 2.72 0.12 

<1 13 26 I7 3.02 0.21 
cl 22 42 tP 3.82 0.16 
e 1  12 23 20 2.78 0.10 
Cl 10 26 2% 2.98 0.09 
tl 21 20 38 3.27 0.10 

<1 13 15 11 2.73 0.09 

Cl I2  14 17 2.62 0.11 
<I 13 22 37 3.63 0.13 

tl 12 19 19 3.03 0.14 
C1 12 23 14 3.40 0.15 

30 
20 

20 
10 

30 

30 
30 
40 
30 
20 

30 
30 
20 30 
20 

30 
20 
30 

40 
30 

30 
30 
30 
40 
10 

20 
30 
20 
20 
20 

14 0.68 890 
16 0.55 620 
18 0.33 455 
la 0.33 555 
17 036 205 

24 0.46 1795 
14 0.33 695 
13 0.33 1140 
12 D.29 300 
14 0.29 975 

14 0.27 695 
13 0.32 540 
IS 0.32 405 

16 0.29 815 
12 0.25 2670 

16 0.31 585 
14 0.27 1490 

14 0.32 470 
17 0.34 605 
IO 0.37 1070 

13 0.38 350 

10 0.34 930 
I8 0.47 1165 

9 0.38 205 
19 0.25 800 

I3  0.22 1315 

13 0.2% IZBO 
20 0.29 1720 

23 0.29 1300 
32 0.33 945 
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38 360 
40 440 

35 1190 
35 1330 
35 1300 

45 580 
39 1170 
38 1180 

48 1180 
36 970 

40 1210 
45 950 
42 1490 

33 3630 
32 1590 

26 1170 
33 1390 

47 13x0 
22 760 

28 1170 

35 2330 

26 1470 
35 1310 

23 540 
38 580 

26 600 
37 440 
19 1310 
32 Ill0 
44  470 

6 C0.05 CS 

6 C0.05 4 

6 c0.05 r 5  
d a . 0 5  4 

6 e0.05 <5 

10 4 .05  4 
6 a .05  < 5  
4 <0.05 <5  

6 e0.05 5 
4 co.05 c5 

4 C0.05 C 5  

6 d m 5  < 5  

14 e0.05 e5 
6 ~ 0 . 0 5  4 

8 s0.05 < S  

12 K . 0 5  < 5  
8 co.05 e5 
8 <0.05 s 5  
6 <0.05 4 
6 C0.05 <S 

10 <0.05 CS 
6 c0.05 cS 

6 <O.OS 4 
6 C0.05 <S 

30 c0.05 c i  

$0 co.05 cs 
44 so.05 c5 
10 co.05 4 
I6  C0.05 C S  

12 co.05 4 

9 c5 0.04 54 <IO 
1 e5 0.07 49 c10 
3 5 0.15 42 <IO 
5 5 0.11 43 <IO 
5 c5 0.06 39 <IO 

I1 5 0.04 35 C l O  

I1 5 0.07 31 c10 
I1 ~5 0.06 30 <lo 

15 5 0.09 34 <lo 
8 c5 0.05 27 c10 

15 5 0.07 31 t10 
8 5 0.12 38 d o  

2 1  5 0.10 35 <IO 

27 5 0.10 35 <lo 
25 5 0.09 33 d o  

14 <5 0.08 33 c10 
11 5 0.09 35 c10 
9 C5 0.05 32 <IO 
7 5 0.07 34 r10 
5 <5 0.02 24 <IO 

IO (5 0.04 28 ClO 
17 c5 0.04 41 <lo 

8 C 5  0.02 26 <IO 
7 c5 0.04 27 <IO 

5 5 2.1: 37 cro 

14 <5 0.07 30 <IO 
21 C5 0.08 36 <10 
11 cs 0.06 2a CIO 
15 5 0.06 30 4 0  
7 5 0.05 31 r10 

Signed A 

3 

53 
8 

16 
3 

4 
2 

2 
6 

22 

26 
14 
35 
18 
I1 

3 
16 
4 

15 
2 

2 
4 

2 
2 

23 

4 

3 
2 
2 
3 



Toklat Resources Inc. 
Attention:  Tim  Termuende 
Project: IROl 
Sample: soil 

Sample 
Number 

HC1500N 5+WW 
ncI50oN 4C75W 
HCLSOON  4+%W 
HC1500N  4C25W 
HClSWN 4+WW 

nc15WN  3C75W 
nCl5WN  3t50W 
n c m o 8  3c25w 
HC15WN 3tWW 
HC15WN  2+75W 

nclwon2+sow 
UCISWM 2+XW 
HC1500N2+WW 
HC1500N lt75W 
HClSWN 1+MW 

HC1500Nl+00W 
HC15OON 1+25W 

HC1500N  OC75W 
HCISOON 0+50W 
HCIMON 0125W 

HClSODN O+ODW 
HClSOONM.2SE 
HC15WN0150E 
HClMON0+75E 
HCl5WN 1+WE 

HCISWN l+25E 
HCISOON l + M E  
nClSWN  l+75E 
HCISWN 2+WE 
HC15WN 2+25E 

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 

Report No : 1V0186 SJ 
Date : May.29-01 

c0.2  2.32 
C0.2  2.95 
e0.2 3.46 
a . 2  1.55 
4 . 2  1.71 

<0.2  2.56 
C0.2 2.61 
<0.2  2.67 
a 2  1.79 
4 . 2  2.30 

4 . 2  2.98 
a o . 2  1.64 

c0.2 3.1s 
0.2 2.70 

4 . 2  1.85 

4.2 2.14 
C0.2  2.43 
(0.2 2.4s 
4 . 2  2.25 
4 . 2  2.87 

CD.2 1.58 
e0.2  2.62 
e0.2 3.12 

<0.2 2.61 
<0,2 2.75 

4 . 2  2.23 
4 2  3.52 
<0.2 2.74 
4 . 2  2.64 
t0.2 2.96 

10 200 0.5 
10 240 0s 

10 240 0.5 
5 140 C O S  
S 230 a 5  

5 340 (0.5 
10 310 4 . 5  
5 310 0.5 
5 230 0.5 
5 220 (0.5 

5 310 4 . 5  

5 Y O  0.5 
5 290 o s  
5 240 c ~ 5  

5 340 <0.5 
5 240 0.5 

5 390 co.5 

5 ~ r n  0.5 

5 2 m  a . 5  
5 240 a.5 

5 ax) c o s  
5 3 m  0.5 
5 251) 1.0 
5 151) 0.5 
5 240 1.5 

10 260 0.5 
5 330 1.0 
5 310 0.5 

10 750 0.5 
5 410 0,s 

c5 0.08 
5 0.09 

cs  0.09 
5 0.12 

<5 0.10 

4 0.10 

4 0.07 
5 0.07 

c5 0.07 
<s 0.07 

5 0.09 

c5 0.14 
5 0.10 

c5 0.12 
c5 0.12 

c5 0.07 
c5 0.11 
4 0.20 
c5 0.12 
<s 0.10 

c5 0.07 
5 0.12 

5 0.07 
5 0.09 

<5 0.15 

<5 0.09 
<5 0.14 
<5 0.10 
c5 0.14 
4 0.31 

A .5 gm sample is digested with 5 ml3:l  HCVHN03 
al95c for 2 hours and dluted to 25ml with D.i.H20. 

IS 2.59 0.10 
19 3.18 0.11 
@ 2.64 0.10 
13 2.47 0.10 
10 2.44 0.09 

16 2.60 0.11 
I? 2.68 0.10 
11 2.59 0.10 
13 2.52 0.11 
i r  2.41 0.11 

17 2.38 0.09 
19 2.71 0.10 

18 2.74 0.14 
111 2.74 0.14 
9 2.25 0.09 

19 2.55  0.12 
17 2.57 0.11 
16 2.51  0.13 
12 2.65 0.10 
13 2.68 0.10 

14 2.98 0.09 
I8 3.05 0.11 
40 3.69  0.12 
fb 3.79 0.11 
VI 4.64 0.12 

48 4.41 0.12 
54 4.39  0.12 
32 4.53 0.13 
21 4.23 0.12 
34 3.96 0.16 

20 15 0.21 905 
20 23 0.24 495 
30 16 0.24 720 
30 IS 0.22 875 
20 16 0.21 865 

IO 17 0.24  1420 
10 20 0.27 1730 
20 17 0.24  710 
20 14 0.24  850 
20 18 0.19 805 

30 12 0.32 550 
20 18 0.25 790 

20 I7 0.25 2755 
20 17 0.27 1190 
20 14 0.28 1095 

20 16 0.34 810 
20 16 0.34 1540 
20 16 0.29 1645 
20 I? 0.31 645 
10 16 0.25  1035 

30 13 0.33 830 
30 16 0.45 1150 
30 19 0.54 2195 

40 l i  0.70 i 66 j  
30 16 0.51 1435 

30 16 0.84 990 
30 20 0.65  1785 
30 20 0.86  1475 
30 18  0.77  2780 
20 I n  0.55 3040 

c2 0.01 e10 
<2 0.01 ‘10 
c2  u.02 4 0  

22 0.01 <IO 
<2 0.01 c10 

c2 0.02 4 0  
<2 0.01 SI0 

<2 0.01 <IO 
c 2  0.01 ClO 

c2  0.01 410 

<2 0.02 <IO 
c2  0.01 <IO 
<2 0.01 4 0  

<2 0.01 ClO 
<2 0.02 c10 

<z 0.02 ‘IO 
c2 0.01 <IO 

<2 0.02 210 
c2 0.01 4 0  
c2 0.02 c10 

c2 0.01 c10 
<2 0.01 c10 
.;2 0.01 <LO 
<2 0.01 <IO 
<i 0.c2 < i B  

c2 0.02 <IO 
c2 0.02 4 0  
<2 0.02 <IO 
s2 0.02 ‘10 
c2 0.03 t10 

18 1630 
38 730 

22 320 
38 780 

24 900 

30 580 
28 8W 
35 8W 
26 360 
27 540 

26 480 
36 940 

35 730 
40 990 
23 510 

31 630 
36 520 

30 840 
32 1200 
24 1050 

21 490 
36 880 
39 920 

45 SSG 
35 720 

47 1430 
38 590 

46 1390 
42 l880 
40 2740 

<5 
< 5  

<5 
< 5  

C 5  

4 
<5 
c5 
<5 
<5 

4 

c5 
< 5  

< 5  
4 

c5 
<5 

4 
<5 
<5 

CS 

4 
C 5  

C5 

c5 

CS 
<5 
<5 
C 5  

C 5  

4 
7 

6 
9 

12 

8 
5 
4 
6 
4 

3 

16 
4 

9 
9 

4 

15 
7 

6 
4 

6 
2 
2 
5 
20 

2 
5 
2 

29 
6 

4 0.07 
<5 0.07 

<5 0.05 
5 0.11 

c5 0.07 

4 0.12 
s5 0.10 

<5 0.05 
5 0.09 

<5 0.07 

5 0.11 
4 0.04 

5 0.10 
5 0.07 

<5 0.05 

2 5  0.06 

c5 0.10 
5 0.08 

4 0.08 
5 0.11 

C5 0.07 
5 0.06 

<5 0.08 
5 0.08 

c5 9.05 

-5 0.05 
4 0.09 
c5 0.06 
4 0.06 
c5 0.09 

3 171 

12 137 
2 107 

2 123 
2 121 

3 140 
2 IM 
3 117 
2 7 9  
2 99 

4 lo9 
3 PI 
4 169 
4 1- 
2 106 

4 110 
2 134 

3 107 
2 107 
3 79 

3 72 
4 316 

14 91 
11 68 
28 76 

13 80 
13 Ica 
5 102 
3 135 
5 173 

2 
5 

24 
2 
2 

6 
4 

14 
4 
6 

20 
2 
6 

16 
3 

3 

12 
7 

11 
3 

2 
4 
4 
3 
4 

B 
3 

4 
5 
5 
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Toklat Resources h e .  8282 She; 
Anenlion: Tim Tennuende 
Project: IROl 
Sample: soil 

Sample 
Numbel 

HC15WN 2.50E 
nCl5WN 2175E 
HC15WN 3+WE 

HCLSWN  3+5OE 
n c t 5 m  3+25E 

XC25OON4+WE 
HC1500N  3+75E 

HC15WN 4t25E 
HC15WN  4+50E 
HC15WN  4+75E 

HC15WN 5 t O O E  
HC15WN  5+25E 
HC15WN  5+50E 

HCI5WN 6t00E 
HCI5WN 5+75E 

HCI5WN6+25E 
HC15WN 6+50E 
HC16WN 1OtOOW 
HC16WN 9t73W 
H C I W N  9t5OW 

HClSWN 9+25W 
HC16WN 9t00W 
HCIBWN  8+75W 
HC16WN  8+50W 
HC16WN  8+25W 

HC16WN 8tOOW 
HC16WN  7+75W 
HC16WN  7+50W 
HCl6MN 7+25W 
HC16WN 7+ww 

Assayers Canada 

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

Rep 
Date 

rtNo : IV0186 SJ 
: May-29-01 

4 . 2  2.84 

4 . 2  2.29 
c0.2 2.24 

~ 0 . 2  2.93 
4 . 2  1.96 

<0.2 2.87 
4 . 2  2.69 
4 . 2  1.95 
4 . 2  2.12 
4 . 2  1.59 

4 . 2  1.65 

a . 2  1.74 
4 . 2  1.27 

4 . 2  2.62 
4 . 2  1.91 

c0.2 2,15 
4 . 2  1.6? 
20.2 1.50 
e0.2 2.37 
co.2 1.65 

4 . 2  1.97 
4.2 1.05 
<0.2 2.49 
4 . 2  2.14 
4 . 2  2.43 

r0.2 2.23 
4 . 2  1.54 
<Q.Z 1.56 
c0.2 2.02 
4 . 2  2.13 

5 250 

10 370 
5 170 

10 530 
10 780 

5 240 
10 560 
10 590 
10 110 
15 I30 

15 390 
20 130 
10 420 
10 290 
5 250 

5 360 
I5 130 
5 110 

10 130 
10 120 

10 140 
5 130 

5 190 
5 1ia 
5 210 

5 190 

4 170 
5 170 

10 120 
5 150 

0.5 

0.5 
0.5 

0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

0.5 
0.5 

0.5 
0.5 

0.5 
0.5 

9.5 
1,O 

0.5 

0.5 

q0.5 
0.5 

0.5 
1.0 

s5 0.10 
4 0.11 
<5 0.24 
<5 0.19 
C5 0.34 

4 0.08 
4 0.41 
4 0.25 
4 0.05 
c5 0.08 

r5 0.30 
4 0.04 
c5 0.18 
<5 0.14 
4 0.12 

4 0.16 
e5 0.07 
c5 0.10 
4 0.25 
t5 0.17 

c5 0.12 
t 5  0.11 
c5 0.10 
<5 C.lC 
<5 a13 

4 0.11 
<5 0.08 

e5 0.15 
<5 0.18 
S5 0.17 

41 3.94 0.09 
4I 3.66 0.08 
Z S  3.51 0.14 

2s 3.44 0.12 
17 3.53 0.12 

4s 3.77 0.11 
29 3.47  0.13 
17 2.85 0.21 
31 3.50 0.14 
29 3.55 0.13 

19 3.47 0.20 
27 3.58 0.15 

31 3.91 0.13 
19 3.49 0.17 

24 4.w 0.04 

15 3.54 0.16 
30 3.02 0.17 
2$ 2.92 0.10 
23 2.93 0.11 
14 2.88 0.09 

Z9 3.23 0.11 
27 3.49 0.13 

2s 3.37 0.13 
37 3.48 0.15 

33 3.68 0.13 

16 2.88 0.11 
19 3.00 0.11 

11 2.89 0.09 
37 3.36 0.14 

131 3.54 0.13 

30 

30 
30 

30 
30 

20 
3 0  
3 0  
30 
40 

50 
70 
40 
30 
20 

80 
50 

30 
20 
20 

20 
20 
20 
20 
20 

20 
20 

20 
10 

20 

A .5 gm sample Is dlgeffed with 5 m l 3 f  HCUHNO3 
at 9% for 2 hours and  diluted Io 25ml with D.I.H20. 
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c c. 
ToWat Resources Inc. 
Anention: Tim Termuende 

Project: IROl 
Sample: soil 

Sample 
Numbel 

HC1600N6+75W 

HC1600N 6t25W 
HC1600N 6+50W 

HC1600N  6+00W 
HCI6OON 5+75W 

HC1600N  5+5OW 
HC1600N  5+25W 
HC16OON S + O W  
HC1600N4+75W 
HC1600N 4+5W 

HClbDON  4+25W 
HCIbDON 4tWW 
HCISOON 3+75W 
HCLWN 3+50W 
HC16WN 3+25W 

HCl6WN 3+WW 
HC16WN 2t75W 
HC16M)N 2+5OW 
HCI6WN 2t25W 
HCYWN 2+00W 

HU6OON  1+75W 
HCYWN 1t5OW 
HC16WN lt25W 
HCI6WN l+OOW 
HC16WN Ot75W 

HCI~OON o+mw 

HCl6WN OtOOW 
HC1600NO+25W 

HCMWN O+25E 
HCl600N 0+50E 

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

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

ReportNo : IVOlS6 SJ 
Date : May-29-01 

4 . 2  2.74 

<0.2 1.84 
a . 2  2.88 

a 2  2.60 
C0.2 2.99 

-0.2 3.39 
C0.2 1.46 
4 . 2  2.99 
20.2 3.21 
c0.2 2.75 

c0.2 2.91 
e0.2 2.50 
c0.2 1.49 
4 . 2  2.67 
-3.2 3.33 

-33.2 1.84 
4 . 2  2.82 
c0.2 2.24 
s0.2 1.80 
4 . 2  1.72 

C0.2 2.40 
c0.2 2.60 
a 2  2.85 
c0.2 2.49 
(0.2 2.18 

4 . 2  1.95 
4 . 2  2.12 

-3.2 1.82 
c0.2 2.11 

<0.2 4.02 

5 130 20.5 
5 210 0.5 
5 140 0.5 
5 160 0.5 
5 170 0.5 

5 220 0.5 
5 290 co.5 
5 200 <0.5 
5 270 a . 5  
5 I50 <os  

5 150 co.5 
5 240 -0.5 
5 I60 C O S  
5 210 cos 
5 190 4 . 5  

5 270 0.5 
10 290 0.5 
10 190 0.5 

10 220 0.5 
5 210 a 5  

15 220 0.5 
10 320 0.5 
10 170 1.0 
5 170 0.5 
5 260 0.5 

5 300 cO.5 
5 310 0.5 
5 270 0.5 
5 190 0.5 
5 260 0.5 

cs 0.10 

t 5  0.07 
<5 0.06 

c5 0.06 
(5 0.01 

c5 0.07 
<5 0.12 
<5 0.08 
c5 0.07 
45 0.05 

c5 0.08 
c5 0.11 
c5 0.07 
c5 0.07 
s5 0.06 

e5 0.06 
c5 0.05 
<5 0.09 
<5 0.08 
<5 0.06 

c5 0.06 
c5 0.18 
-5  0.19 
4 0.17 
C 5  0.19 

cs 0.09 
4 0.12 
cs 0.15 

4 0.17 
5 0.16 

A .5 grn sample is digested w l h  5 mi 3:l HCllHNM 
at 9% for 2 hours and diluted to 25ml with 0.I.HZO. 

16 2.85 0.08 
17 2.76 0.11 
17 2.73 0.W 

22 3.01 0.11 
'1Q 3.16 0.10 

29 3.90  0.12 
I4 2.49 0.10 
11 2.57 0.09 
14 2.65 0.09 
14 2.68 0.08 

17 2.44 0.08 
16 2.38 0.09 
11 2.17 0.08 
I3 2.49 0.10 
16 2.59 0.08 

13 2.67 0.13 
a? 2.68 0.10 
18 2.52 0.10 
13 2.65 0.11 
2? 3.01 0.10 

22 3.05 0.10 
I$ 2.82 0.12 
SI 4.25 0.15 
S7  3.86 0.13 
pa 2.96 0.11 

I6 2.65 0.11 
27 3.25 0.14 
ZS 3.32 0.12 
15 3.17 0.11 
13 3.08 0.10 

10 

3a 
20 

30 
20 20 

10 
10 

20 
20 

20 
20 
30 
20 
10 

30 
20 
20 
30 
30 

30 
20 
20 

20 
20 

20 
20 
20 
30 
LO 

14 0.21 985 

11 0.40 245 
I6 0.34 5 3 0  

IS 0.37 295 
18 0.27 410 

23 0.36 6W 
13 0.20 2485 
13 0.15 1135 
15 0.22 1805 
1s 0.20 385 

I3 0.19 LO95 
13 0.18 1785 
11 0.17 1095 
1'5 0.22 1125 
IS 0.21 785 

12 0.24 2290 
16 0.29 815 
14 0.28 415 
13 0.25 2180 
14 0.38 455 

17 0.34 1265 
IS 0.37 460 

28 0.55 1300 
21 0.40 2095 
I 4  0.37 1499 

11 0.26 1430 

26 O S 3  1260 
16 0.45 1100 

IS 0.48 440 
18 0.31 980 

c2 0.03 a 0  
c2 0.02 4 0  
c2 0.02 <IO 
c2 0.03 4 0  
c2 0.02 4 0  

c2 0.02 c10 

c2 0.02 <10 
c2 0.02 410 
-21 0.02 c10 

c2  0.02 <10 
<2 0.03 <IO 
c2  0.02 <lo 
c2  0.02 4 0  
c2 0.02 e10 

c2 0.03 CIO 

c2 0.02 510 
e2 0.02 c10 
<2 0.02 <IO 
<2 0.02 <IO 
<2 0.02 e10 

c2  0.02 <IO 
<2 0.02 410 

c2 0.02 <IO 

<2 3.02 cio 
<2 0.02 c10 

<2 0.02 <IO 
<2 0.02 d o  

<2 0.02 <IO 
e2 0.03 4 0  

<2 a.02 t m  

22 1970 

26 540 
29 700 

29 610 
29 620 

47 510 
24 930 
22  1040 
28 770 
18 450 

22 670 
21 660 
12 360 
25 460 
26 540 

20 470 
41 580 
28 470 
19 520 
30 450 

35 630 
34 1020 
47 750 
4 1  790 
26 i4 j ;  

21 550 
33 690 
33 3M 
25 680 
30 1350 

10 -3.05 
12 <0.05 

12 co.05 
JO *0.05 

I6 4 . 0 5  

16 4 . 0 5  
14 <0.05 
12 4 . 0 5  
12 <0.05 
$2 <0.05 

I6 C0.05 
1s 4 . 0 5  
12 <0.05 
M <0.05 
m co.05 

26 tO.05 
24 4 . 0 5  
u '0.05 
m co.05 
m 4 . 0 5  

m <0.05 
22 co.05 

16 <0.05 
26 co.05 
i D  cam 

18 4 . 0 5  
22 <0.05 
aa 4 . 0 5  
12 <0.05 
I2 co.05 

<5 
<5 
<5 
4 
<5 

5 

<5 
5 

5 
5 

< 5  
<5 
<S 
<5 
4 

<s 
C5 
<5 
' 5  
C S  

C 5  
<5 
<5 
4 
C5 

< 5  

<5 
5 

<5 5 

10 
2 
2 

<I 
2 

5 
11 
6 
4 

1 

8 
5 

6 

4 
7 

4 
3 
5 

4 
5 

25 
4 

22 
24 
:5 

6 

15 
9 

12 
8 

<5 0.11 

4 0.03 
5 0.05 

<5 0.03 
5 0.05 

5 0.05 
< 5  0.07 

5 0.09 

- 5  0.0s 
5 0.10 

<5 0.08 
5 0.07 

<5 0.03 
5 0.09 
5 0.10 

4 0.05 

<5 0.05 
5 0.08 

C S  0.04 
- 5  0.06 

<5 0.05 
5 0.06 

C5 0.03 
c5 0.06 
45 1.35 

C 5  0.07 
c5 0.05 
4 0.04 
.e5 0.w 

5 0.12 

3 130 16 

2 124 3 
4 I 6 9  11 
2 97 8 
2 92 2 
4 e9 17 

3 97 6 
3 12s 5 

I1 91 3 
6 110 3 
2 1% 3 

3 104 3 
5 116 4 

3 3 
4 w 14 

Page 7 of 9 



Toklat Resources Inc. 
Attention: Tim Termuende 
Project: lROl 
Sample: soil 

HC16WN Ot75E 
HC16WNI+OOE 
nC1600~1+25E 
HCl6WN lC50E 
H C I W N   1 + X E  

HC1600N 2+25E 
HCYOON 2t00E 

HC1600N 2t75E 
HCLBOON 2+50E 

liCl600N 3+OOE 

HC160ON 3t25E 
HCl60ON 3i50E 
HCtmIMI 3+75E 
HCIEQON 4+00E 
HC1600N  4+25E 

HC16OON  4tSOE 
HCI60ON 4+75E 
HC1600N  5+00E 
HCl6OON 5+25E 
HC1600N 5+50E 

ncmm S + ~ S E  

HC1700N  2+00W 
HC170011  1+7SW 
HCl7OON I t 5 0 W  

HC1700N It25W 
HC1700N  l+OOW 
HCl7OON 0175W 
HC1700N 0+50W 
HN7OON  0+25W 

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

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

MULTEELEMENT ICP ANALYSIS 
Aqua Regia  Digestion 

Report No : IV0186 SJ ! 
Date : May-29-01 , 

u i . 2  2.59 
a . 2  2.18 
a . 2  2.66 
a . 2  2.88 
c0.2 2.95 

~ 0 . 2  2.76 
a . 2  2.27 

C0.2 2.86 
a 2  3.09 

4 . 2  3.19 

a 2  2.50 
a 2  2.93 
C0.2 2.61 
~ 0 . 2  2.89 
4 . 2  2.23 

4 . 2  2.19 
c0.2  2.21 
e0.2 2.37 
4 . 2  2.07 
4 . 2  2.45 

~ 0 . 2  2.33 
a . 2  2.58 

CG.2 4.m 
0.2 4.91 

c0.2 4.13 

-33.2  2.34 
t0.2 2.65 
a . 2  2.76 
4 . 2  3.25 
r0.2 2.62 

10 170 0.5 t 5  0.05 L l  

5 260 0.5 cs 0.15 Cl 

10 300 ~ 0 . 5  4 0.21 cl 
S 330 c0.5 c5 0.15 < l  
5 440 0.5 C5 0.20 < I  

IO 500 0.5 C S  0.11 <I  
15 310 0.5 c5 0.16 <I  

10 330 0.5 <5 0.10 Cl 
10 430 0.5 4 0.17 <I  

5 290 0.5 <5 0.11 C l  

10 390 0.5 e5 0.19 Cl 

IS 490 0.5 <5 0.15 <I 
10 420 0.5 4 0.23 4 

10 410 0.5 c5 0.09 4 

I5 560 0.5 4 0.20 

20 450 0.5 4 0.14 ‘1 

10 290 0.5 <5 0.09 <I 
20 190 0.5 C 5  0.06 <I 
25 280 0.5 <5 0.13 cl 
20 280 0.5 c5 0.10 e1 

25 210 0.5 -5  0.16 <I 
20 I60 0.5 S5 0.09 Cl 

:o :so e . 5  <E h04 <l 
5 100 < O S  c5  0.07 c l  

10 150 q0.5 c5 0.05 <I 

10 190 0.5 -5  0.05 C l  

5 240 0.5 <5 0.05 C l  

5 250 0.5 <5 0.05 cl 
10 250 0.5 4 0.05 c 1  
10 200 0.5 c5 0.05 < I  

16  25 

14 23 
15 29 

16  24 
16 7.8 

I5 31 
I 6  43 

17 34 

21 27 
20  32 

20 37 
21 31 
18 42 
18 99 
16 33 

18 39 
21 29 
I8 26 
17 30 
18 2s 

20 38 
18 30 
10 15 
10 I6  
13 17 

11 21 
15 27 
14 26 
16 27 
11 18 

31 3.19 0.13 20 16 0.44 1035 
31 3.23 0.10 30 I6 0.60 950 
15 3.10 0.11 20 18 0.38 1335 
22 3.13 0.09 20 16 0.45 1615 
21 3.49 0.11 20 17 0.49 2230 

18 3.91 0.09 40 18 1.06 645 
ZI 3.53 0.12 20 17 0.56 2900 

23 4.02 0.12 30 18 0.61 1815 
29 3.73 0.12 20 19 0.57  1815 
Si 4.66 0.10 20 18 0.83 1115 

37 4.66 0.12 30 lS a 7 6  2305 
52 5.03 0.12 20 18 0.66 2209 
32 4.35  0.12 30 23 0.71 1580 
111 4.78 0.10 50 20 0.96 1470 
pi. 3.85 0.11 40 16 0.52 ZSBO 

26 4.67 0.11 70 17 0.63 1640 

27 4.72 0.11 1W 15 0.52 1955 
29 4.12 0.10 80 12  0.49 970 
> 3  4.85 0.13 160 I 3  0.47 2235 
2s 4.14  0.12 60 14 0.46 1790 

30 4.96 0.12 100 12 0.54 18W 
33 3.82  0.12 40  12  0.51 1055 
I ?  2.70 0.07 e10 13 0.17 825 
36 2.66 0.07 LO 14 0.24  415 
19 2.90 0.08 IO 17  0.23 690 

16 3.02 0.10 30 14 0.33 855 
21 3.15  0.10 30 17 0.35 1415 

9 3.13 0.10 30 18 0.33 1760 
311 339  0.11 20 17 0.37 14W 
21 2.81 0.09 30 13 0.33 545 

<2 0.02 <IO 
c2 0.02 4 0  
c2 0.02 <lo 
<2 0.03 <IO 
c2 0.02 <IO 

<2 0.02 <lo 
Cl 0.02 <IO 
c2 0.02 <IO 
<2 0.02 <IO 
s2 0.02 10 

CZ 0.02 SI0 
<2 0.02 IO 
c2 0.02 <IO 
<2 0.02 <IO 
<2 0.02 < I D  

c2  0.02 <IO 
<2 0.02 <IO 

<2 0.02 <LO 
c2 0.02 d o  

<2  0.02 c10 

<2 0.02 <IO 
c2  0.02 <to 
c2 0.03 4 0  
c2 0.02 et0 
c2 0.02 4 0  

<2 0.02 <IO 
<2 0.02 ‘lo 

e2 0.02 <IO 
c2 0.02 ‘10 

<2 0.02 <IO 

29 1780 
35 680 
26 2470 
33 2650 
33 3430 

39 2250 
36 2510 
41 l S l 0  
38 1270 
3s 900 

41 1460 
37 1890 
38 3240 
68 1930 
32  2820 

37  1950 
32 1860 
31 1570 
34 1520 
32 2920 

43 2750 
32 2200 
15 1200 

23 780 
19 700 

26 440 
33 720 

41 1054 
32 950 

26 SSO 

16 <0.05 5 
10 4 . 0 5  C5  
14 co.05 5 

LI <0.05 c5 
12 e0.05 C5 

8 tO.05 <5 
I2 <0.05 t 5  
12 <OS35 4 
16 4 . 0 5  e5 
14 ~ 0 . 0 5  4 

16 c0.05 <5 
8 co.05 <5 

16 t0.05 5 
I2 c0.05 <5 
22 <0.05 <5 

16 a . 0 5  c5 
22 4 . 0 5  <5 
22 4 . 0 5  t 5  
30 a . 0 5  t 5  
I 2  4 . 0 5  t 5  

20 C0.0l 5 
sa a 0 5  t 5  
16 0.05 < 5  
12 co.05 5 
32 4 . 0 5  C 5  

I4 ‘0.05 c5 
q2 4 . 0 5  <5 
Y 4 . 0 5  4 
U d0.05 <5 
u co.05 4 

3 <to 
3 e10 
2 (10 
3 <IO 
3 <10 

3 <IO 
3 <IO 
3 <IO 

6 <IO 
3 <IO 

4 <IO 
5 4 0  
4 <10 
5 < I O  
3 4 0  

3 <10 
3 c10 
3 <IO 
3 <10 
3 e10 

3 <IO 
3 <IO 
2 <IO 
2 4 0  
i <re 

2 <IO 
2 4 0  

3 <IO 
3 <IO 

2 4 0  

11 <5 0.06 
2 cs 0.04 

20 5 0.08 
13 5 0.03 
18 <5 0.08 

8 -3 0.03 

8 -5  0.06 
6 5 0.07 

4 5 0.m 
4 -5 0.08 

12 e5 0.06 
7 (5 0.08 

cl <5 0.06 
6 <5 0.06 

11 <5 0.05 

7 <5 0.04 
9 75 0.05 
3 <5 0.05 
I8 -5  0.04 
13 C 5  0.06 

21 <5 0.04 
8 -5 0.08 

tl 10 0.11 
2 10 0.16 

< x  j 3.:3 

<I 55 0.05 
Cl 5 0.06 

2 <5 0.06 
<I  5 0.07 
<I c5 0.06 

38 <IO 

38 <IO 
34 ClO 

42 4 0  
39 <IO 

47 <IO 
46 a 0  

46 d o  
53 <lo 

99 10 

76 4 0  
99 <IO 
56 <IO 
57 10 
38 <10 

43 <IO 
38 4 0  

38 <IO 
34 <IO 

37 <IO 

4 1  10 

39 <IO 
40 <IO 
36 t10 
3s <:o 

37 <IO 
4 0  10 

40 ClO 
38 -40 

33 <IO 

4 6 2  5 
7 6 4  3 
3 93 5 
5 911 10 
4 107 5 

3 6 4  4 
4 # 1 3  
6 88 5 
4 Ill  4 

5 12e 7 

3 I37 3 
5 110 5 
3 117 4 
7 83 7 
4 99 3 

6 91 3 
13 91 3 
8 8 6  5 

11 93 3 
7 88 5 

12 88 4 
7 8 0  6 
3 152 38 

4 !4r 22 
3 100 2g 

3 14s 4 
5 204 4 

10 195 4 
6 241 9 
3 110 8 

A .5 gm sample is diges!ed wilh 5 ml3:t HCIIHN03 
at 95c for 2 h a w s  and dlluted to 251171 wilh D.I.MD. 
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Toklat Resources Inc. 
Attention: Tim Termuende 
Project: IROl 
Sample: soil 

Sample 
Number 

HC17WNOIWW 
HC17WNO+2K 
HC17WN OtW 
HCl7WN  017% 
HCI7WN lCWE 

HC17WN 1+2K 
HCl7WN 1+5OE 
WC17WN lC75E 
HCl7WN  2+WE 
HC1700N 2+2K 

, HC1700N 2C75E 
HC1700N 2 t W  

HC1700N 3+WE 
HC1700N 3 t 2 K  
HC17OON 3 t5W 

HC1700N 3+7K 
HC1700N P t W E  
HC1700N412K 
HCl7OON 4 + 5 E  
HC17WN4t75E 

HC1700N 5 t W E  
HCl700N 5+2K 
HCl7OOH 5+ME 
HC1700N 5+75E 
HC1700NS+ME 

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 

Report No : IV0186 SJ 

Date : May-29-01 

ppm % ppm w m  ppm ppm % ppm ppm PP ppm % % ppm ppm % PV w m  % ppm ppm PW ppm % ppm ppm ppm ppm ppm % wm PV ppm PPm ppm 
Ag AI As Ea Be Bi Ca Cd Co Cr Cu Fe K La Li Mg Mn Mo Na Nb Ni P Pb S Sb Sc Sn Sr Ta Ti V W Y Zn Zr 

e0.2 2.21 10 240 0.5 c5 0.06 4 13 21 20 3.05 0.10 30 14 0.33 1585 c2 0.02 4 0  20 430 22 4 . 0 5  4 2 e10 I c5 0.05 39 4 0  3 91 3 

c0.2 3.57 10 140 t0.5 c5 0.04 cl 12 19 24 2.83 0.09 20 13 0.34 665 s2 0.02 <IO 25 580 18 C0.05 c5 3 C10 1 5 0.10 40 <10 4 101 15 

c0.2 2.89 5 MO 4 . 5  c5 0.08 d 12 17 13 2.81 0.10 10 16 0.24 570 c2 0.02 c10 23 520 16 c0.05 4 2 40 3 5 0.11 41 4 0  2 112 10 

4 . 2  3.71 10 180 0.5 <5 0.04 <1 14 28 Y 3.16 0.10 20 I3  0.45 275 e2 0.02 C10 34 530 26 e0.05 <5 4 -10 4 5 0.09 45 <10 5 102 27 

4 . 2  3.13 5 190 ~ 0 . 5  4 0.07 e1 14 27 32 3.15 0.10 20 14 0.53 640 c2 0.02 c10 31 6W 18 4 .05  4 4 c10 3 5 0.10 52 4 0  4 103 26 

c0.Z 2.44 5 180 0.5 c5 0.06 <I  IS 33 24 3.68 0.09 20 13 0.66 440 e2 0.02 CIO 32 390 20 4 . 0 5  4 4 ClO < I  c5 0.06 62 10 3 96 5 
c0.2 2.52 5 150 0.5 c5 0.06 c1 I7 37 S 4.01 0.09 20 12 0.77 525 <2 0.02 4 0  34 450 IS 4 . 0 5  c5 5 <IO cl c5 0.06 69 <lo 4 4 

c0.2 2.26 5 140 0.5 4 0.06 e1 25 33 ?I 4.08 0.09 30 16 0.65 1280 c2 0.02 4 0  31 520 22 4 . 0 5  c5 5 <IO e c5 0.07 67 c10 10 89 4 
c0.2 2.28 5 390 0.5 c5 0.12 cl 16 31 2 2 .  3.52 0.11 20 13  0.53  2240 z2 0.02 4 0  30 570 14 -3.05 4 3 4 0  4 c5 0.05 51 <lo 4 89 3 
<0.2 1.67 10 120 0.5 4 0.06 cl 11 26 23 3.41 0.11 30 I1 0.48 850 <2 0.02 ClO 25 600 10 4 . 0 5  c5 2 <IO cl s5 0.02 35 <IO 3 55 3 

c0.2 2.44 5 180 1.5 C5 0.06 <1 I? 30 53 3.42 0.81 30 19 0.50 2040 c2 0.02 ClO 37 870 12 C0.05 5 3 <IO 1 C5 0.05 38 C10 14 72 2 
c0.2 2.27 10 240 0.5 <S 0.11 tl 25 34 $$ 3.87 0.14 20 16 0.58 3065 C2 0.02 e10 34 1370 ld  d . 0 5  ~5 2 <IO 6 C5 0.04 43 C l O  5 89 3 
4 . 2  2.51 IO 260 0.5 4 0.25 <I 25 33 31 4.16 0.12 30 22 0.66 2390 e2 0.02 4 0  41 1840 16 <OD5 <5 3 <IO 10 <S 0.05 45 e10 5 97 3 
4 . 2  2.22 10 180 1.0 CS 0.19 4 21 38 26 4.01 0.10 30 27 0.92 2385 c2 0.02 <10 41 low 16 0.05 5 2 c10 10 4 0.03 41 ~ 1 0  12 71 3 
~ 0 . 2  2.22 15 130 0.5 c5 0.07 <l 22 4 0  23 4.36 0.10 30 19 0.96 1220 <2 0.02 <10 38 1510 I8 <0.05 <5 3 <10 <I C5 0.05 48 C 1 0  4 79 3 

<0.2 2.33 10 170 0.5 <I 0.17 <1 25 33 32 4.19 0.10 40 23 0.69 3015 <2 0.02 ClO 38 1270 Lo C0.05 <5 3 <lO 12 C5 0.07 45 < I D  9 95 3 
cO.1 2.86 15 150 0.5 <5 0.05 <I 24 30 48 4.90 0.08 30 19 0.W 1535 (2  0.02 4 0  35 2070 12 40.05 <5 5 4 0  cl c5 0.08 56 <IO 6 80 6 
c0.2 3.08 I 5  170 0.5 <5 0.06 < 1  28 36 40 4.81 0.10 30 23 0.69 1175 t 2  0.02 <10 39 1830 16 d . 0 5  t 5  4 c10 cl e5 0.09 52 C 1 0  6 99 8 
a 2  2.60 20 210 1.0 r;s a.11 CI zs 52 31 6.41 0.10 50 23 0.89 1f70 <2 0.02 IO 50 2220 18 c0.05 s 5 <IO cl <5 0.05 61 CIO 10 92 5 
4 . 2  2.60 15 330 0.5 <5 0.12 <I  20 42 S7 4.64 0.08 50 16 0.57 1645 e2 0.02 <LO 36 3180 20 C0.05 c5 3 <10 6 c5 0.06 48 c10 7 95 4 

4 . 2  1.80 20 470 0.5 4 0.23 4 22 45 31 5.30 0.13 70 16 0.61 2615 c2  0.02 <LO 41 1890 30 4 . 0 5  c5 3 4 0  18 4 0.05 48 10 6 117 3 
4 . 2  2.74 15 250 0.5 C5 0.16 4 21  27 28 5.17 0.10 50 22 0.45 2230 <2 0.02 <lo 34 2880 16 0.05 c 5  3 <IO 18 c5  0.08 45 ClO 12 116 4 
<0.2  2.78 15 180 0.5 c5 0.08 cl I8 23 27 4.71 0.10 70 16 0.40 1025 2 0.02 <IO 28 2050 20 <0.05 4 3 <IO 4 c5 0.10 47 CUI 7 105 5 
c0.2 2.23 20 270 0.5 4 0.06 cl Is 24 2? 4.82 0.10 80 17 0.43  1705 <2 0.02 c10 30 1760 22 ~ 0 . 0 5  4 3 4 0  2 c5 0.07 41 c10 6 100 4 
~ 0 . 2  2.96 15  140 < E 5  Ci E.% <: i s  22 X 5.74 0.3s 80 :5 0.35 :<e 2 2-02 ClO 25 2760 24 I.L15 5 3 <!Ll 1 e5 0.11 48 <IO 8 106 5 

A .5 gm Sample is digested with 5 ml3:l HCVHNOJ 
at 95c for 2 hours and diluted to 25ml with D.I.HZ0. 
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ToWat Resources h e .  
Anention: Tim Termuende 
Project: lR2OOl 
Sample: soil 

Sample 
Number 

lR9WS 0+ME 
lR9005 0t75E 
IU9ODs l+ODE 
lR9005lr25E 
lR90051+SOE 

lR9005 lr75E 
lU9Offi2+OOE 
m o o s  Z + ~ S E  
IRWOS 2t5LlE 
IR9OOS 2+75E 

lR90053+00E 
Iu90DS 3+2% 
IR9005 3+ME 
lR9005 3t75E 
I R ~ O ~ S ~ + O O E  

luW054+5OE 
lUW05 4t25E 

IRWOS 4+75E 
lRW05 5t00E 
IUWPS 5t25E 

IRWDS 5tSOE 
Inwffi ~ 7 %  
IU90ffi 6+CDE 
lUWffi6t25E 
lRWffi6t50E 

lRW056+75E 
IRWffi 7+00E 
IR90f f i  7+25E 
1RSQOS 7t50E 
IRWffi 7+75E 

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 

ReportNo : lV0165 SJ 
Date : May-28-01 

ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % ppm wpm 3 ppm  ppm % ppm wm ppm  ppm ppm ppm ppm ppm  ppm % ppm ppm ppm ppm ppn 
Ag AI As Ba Be Bi Ca Cd Co Cr Cu Fe K La Li M MR MO Na Nb Ni P Pb S Sb Sc Sn Sr Ta Ti V W Y Zn Zr 

dJ.2 2.37 15 400 <0.5 
C0.2  2.35 15 310 0.5 
c0.2 1.57 5 430 e03 
a . 2  1.14 10 70 C O S  
4 . 2  2.22 5 340 4 . 5  

4 . 2  1.30 IO 120 a 5  
a . 2  2.08 15 190 4 . 5  
a 2  1.22 10 140 c a s  

<0.2 1.08 IO Im COS 

C0.2  1.52 15 150 4 . 5  

a 2  1.68 10 220 a . 5  

a 2  1.12 5 180 4 . 5  
'0.2 1.90 10 300 ~ 0 . 5  

C0.2 1.77 IS 210 r0.5 
a 2  1.27 I5 110 co.5 

a 2  1.91 IO 270 COS 
4 . 2  1.25 10 400 4 . 5  

a 2  1.51 5 240 C O S  
c0.2 1.02 10 80 a . 5  
4 . 2  1.15 10 120 cos 

c0.2 1.42 10 200 C O S  

C0.2 1.27 10 180 eO.5 
(0.2 1.12 10 110 co.5 
C . 2  1.03 15 7V 4 . 5  
a . 2  1.36 5 310 < O S  

a . 2  1.61 5 380 C O S  
a 2  1.76 20 I60 0.5 
a . 2  1.74 15 210 4 . 5  
q . 2  2.19 15 230 4 . 5  
<0.2 2.01 IS 160 <os  

C 5  0.35 
4 0.13 
<5 0.41 
c5 0.11 
r5 0.33 

<5 0,25 
c5  0.22 
<5 0.15 
( 5  0.20 
c5 0.20 

<5  0.15 
e5 0.16 
e5 0.14 
C 5  0.23 
<5 0.14 

CS 0.27 
(5 0.62 

C S  0.24 
<5 0.20 
CS 0.17 

<5  0.21 
c5 0.21 
e5 0.15 
c5 0.16 
4 0.25 

CS 0.53 

e5 0.19 
5 0.20 

e5 0.24 
c5 0.22 

<I 

<I 
< I  

C l  

C l  

<I 
<I 
<x 
<1 
<1 

tl 
<1 
41 

<I 
<I 

C l  

<I 

<I 
C1 

<1 

C1 

<1 
<I 
<I 
<I 

<1 
<I  
<1 
<I 
<I 

13 23 
11 17 
10 29 
9 18 

15 37 

12 21 
11 17 
11 14 
11 14 
9 12 

7 12 

8 13 
8 13 

9 14 
10 15 

9 12 
10 I4 
10 I4  

10 15 
9 14 

10 15 
9 15 

10 16 
9 15 

10 15 

I1 16 
13 17 
11 17 
13 17 
11 17 

19 2.65 0.34 
20 2.67  0.27 
10 2.00  0.27 

21 2.66 0.33 
I6 2.28 0.31 

15 2.42 0.35 
19 2.43 0.a 
26 2.15 0.22 
19 2.27  0.27 
9 1.88 0.26 

9 1.87 0.18 
'11 2.12 0.21 

n 2.29  0.25 
7 2.08 0.20 

'86 2.31 0.26 

14 1.87 0.21 
iz 2.16 0.27 

17 2.19 0.32 
8 2.39 0.34 

?4 2.41 0.31 

P 2.29 0.28 
10 2.14 0.28 
11 2.11 0.24 
111 2.24 0.27 
13 2.22 0.26 

13 2.30 0.22 
24 2.73 0.24 
15 2.56  0.25 
14 2.69 0.23 
u 2.61 0.28 

10 
10 

M 
10 

XI  

m 
10 

10 
10 
LO 

IO 

10 
10 

10 
10 

10 
10 

10 
10 
10 

10 
10 

10 

20 
10 

10 
20 
20 
20 
20 

21 0.53 470 
I4 0.35 245 
18 0.54 815 
0 0.39 180 

18 0.59 865 

11 0.47 380 
14 0.39 370 

11 0.37 250 
I1 0.37 305 

9 0.31 480 

10 (1.25 520 
11 0.30 340 

I1 0.34 470 
8 0.33 450 

8 0.37 370 

9 0.27 1690 
12 0.33 765 
11 0.36 790 
7  0.37  255 
9  0.39 375 

9 0.35 825 
9 0.33 785 
8 0.34 300 

10 0.31 1065 
8 0.40 260 

12 0.33 1610 
12 0.41 820 
12 0.37 915 
15 0.36 940 
14 0.37 655 

32 1810 
21 1030 
30 970 
10 200 
37 1070 

21 1250 
14 360 

13 380 
14 190 
9 350 

11 1350 
14 580 

13 800 
8 480 

10 460 

8 820 
13 1270 
9 370 
8 310 
9 350 

10 330 
10 560 
9 430 
9 340 
16 780 

21 I160 
18 70D 
17 430 
16 420 
17 410 

c5 
c5 
C 5  

c5 
<5 

<5 
c5 
< 5  
<5 
C5 

C5 
t 5  
C 5  
C S  

<5 

<5 
<5 

<5 
<5 
<S 

C 5  
c5 
<5 
4 
4 

C S  

4 

< 5  
C 5  

4 

3 <lo 38 5 0.11 35 10 
3 <IO 12 5 0.w 37 10 
2 <10 41 cs 0.10 28 10 
3 4 0  5 cs 0.10 35 c10 
3 e10 31 5 0.12 35 <IO 

3 <IO I8 <5 0.10 39 110 
3 <IO 22 5 0.10 34 10 

2 c10 15 <5 0.09 37 <IO 
2 <IO 9 4 0.08 35 <IO 

2 <IO 17 r5 0.08 30 <IO 

2 <to  19 c5 0.08 24 4 0  

2 <lo  13 e5 0.06 30 4 0  
2 <IO 23 <5 0.08 28 e10 

3 tlO 20 4 0.08 32 <lo  
3 <IO I1 <5 0.07 38 (10 

3 c10 22 <5 0.08 31 <IO 
2 +IO 54 <5 0.06 24 <lo 

2 <IO 19 C S  0.09 34 410 
3 <IO 12 <5 0.08 34 ClO 
3 <IO 8 c5 0.08 37 <IO 

3 <IO 17 4 0.07 33 <lo 
2 <IO 15 <5 0.06 29 <IO 
2 <IO 8 < 5  0.07 3D, <IO 
3 <IO 7 t 5  0.07 36 c10 
2 <lo 21 c5 0.06 29 IO 

3 c10 13 5 0.07 39 10 
2 4 0  47 5 0.07 I) 4 0  

3 4 0  14 c 5  0.08 38 10 
3 <lo 17 5 0.10 39 c10 
3 <IO 16 5 0.10  37 <I0 

6 174 10 
7 103 25 

7 40 6 
11 130 15 

6 68 5 
10 109 17 

6 64 I1 
4 76  4 

3  72  4 

4 135 11 

4 I6 4 
6 93 15 

6 6 4  3 
7 8 2  6 

s ,270 5 

5 U6 2 
7 107 11 
5 88 3 
6 46 3 
6 63 3 

h a  9 
6 94 5 
5 61 5 
5 s3 2 
8 lo9 4 

6 14e 5 
9 103 4 

11 104 8 
8 8 6  6 

14 .I 10 

A .5 gm sample Is dlgested with 5 ml3:l HCUHN03 
at 9% for 2 hours and diluted to 25mI with D.I.HZ0. 
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Toklat Resources Inc. 
Attention: Tim Termuende 
Project: IR2001  
Sample: soil 

Sample 
Number 

IR9W5 8IWE 
IR9W5 8+25E 
IR9WS 815% 
1R9WS 8+75E 
IR9WS 9tOE 

Ill9005 9+25E 
IR9WS 9+5% 
IR9W5 9+75E 
IWWS lOIWE 
lR9005 10125E 

IR9005 10+50E 
lR9WS 10+75E 
IR9OOS 11+WE 
IR90OS l l r25E  
lR900Sl l tME 

,zP =v IR90OS 12+25E 
R9005 11+75E 

IRW05 12t50E 

1RW05  13+OOE 
IRWOS 12+75E 

lR9005 13+25E 
IR9W5 l3+5OE 
lR9W5 13+75E 
IR900514+00E 
i%90Oiii+ZjE 

IR900S 14+50E 
IR9005 14+65E 
IR10005 OtW 
IRlOOOS 0t25E 
1RlOOOS  Ot5OE 

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

Tei: (604) 321-3436 Fax: (604)  327-3423 

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia  Digestion 

Report No : 1VOl65 SJ 
Date : May-28-01 

4 . 2  2.25 
4 . 2  2.48 
a 2  1,74 
4 . 2  1.71 
4 . 2  1.18 

c0.2 1.93 
4 . 2  1.41 
t0.2 2.57 
c0.2 2.06 
0 . 2  2.71 

. a 2  2.M 

C0.2 3.22 
C0.2  1.47 

4 . 2  2.81 
4 . 2  2.16 

4 . 2  2.52 
e0.2  2.E3 
4 . 2  2.30 
4 . 2  3.50 
4 . 2  3.42 

4 . 2  3.85 
4 . 2  1.56 
4 . 2  2.55 
4 . 2  2.59 
c3.2 2.5: 

C0.2  2.47 
-3.2 2.76 
<0.2 2.14 
e0.2 2.22 
'0.2  1.93 

15 180 0.5 
20 160 0.5 
LO 170 < O S  
LO 490 cO.5 
5 180 a 5  

I O  290 COS 

LO 300 C0.5 
LO 270 C0.5 
20 140 0.5 
10 300 0.5 

10 150 co.5 
IO 190 4 . 5  
20 130 4 . 5  
10 290 C0.5 
20 290 0.5 

20 240 0.5 
25 200 1.0 
20 120 2.0 
15 230 2.0 
IS 290 1.0 

15 IS0 0.5 
10 820 0.5 
15 180 1.0 
10 390 50.5 
:3 :7c co.5 

15 250 <O.S 
15 190 4 5  
IS 300 <0.5 
15 390 4 . 5  
IS 250 cO.5 

CS 0.31 

<5 0.25 
CS 0.21 

e5 0.56 
<5 0.46 

4 0.50 
CS 0.40 
cs 0.3 
c5 0.51 
c5 0.26 

4 0.26 

c5 0.34 
c5 0.22 

<5 0.57 

4 0.40 
<5 0.59 

5 0.44 

'5 0.58 
c5 0.52 

4 0.41 

C5 0.62 
4 2.27 
c5 0.68 
c5 0.40 
c5 "5? 

c5 0.25 
c5 0.46 

4 0.32 
e5 0.30 
c5 0.26 

C1 15 23 22 3.12 0.35 40 

cl I1 16 14 2.42 0.25 10 
c1 14 20 24 2.98 0.22 40 

4 13 18 I1 2.54 0.23 20 
cl 8 9 8 1.51 0.16 lo 

-3 12  13 10 2.22 0.24 20 
c1 11 14 15 2.09 0.21 20 
tl 12  28 21 2.88 0.28 20 
<I 15 23 50 3.27 0.33 130 
tl I1 15 .% 2.49 0.17 20 

cI It I 4  .14 2.28 0.23 20 
<I 10 I 4  I2 2.19 0.23 20 

. .  

cl i4 11 .it 2.49 0.17 20 

el 18 35 $5 3.84 0.59 80 

cl 2i 21 39 3.55 0.40 60 

c1 51 47 47 4.72 0.22 Bo 

<l 17 20 24 3.06 0.41 30 

Cl 134 26 48 5.26 0.13 70 
<1 83 122 41 6.77 0.39 70 
c1 n 140 3 1  5.28 0.57 do 

A .S gm sample is dtgesied with 5 rnl3:l HCVHNO3 
a1 9% for 2 hours and diluted 10 25ml with D.i.H20. 

24 0.48 1185 
15 0.45 805 
17 0.34 905 
22 0.36 2870 
9 0.20 1050 

15 0.30 1410 
IO 0.31 1505 
31  0.48 1260 
22  0.43  1130 
16 0.32 1160 

12 0.30 735 

21 0.28 385 
$0 0.32 925 

16 0.41 1360 
25  0.49 1085 

19 0.12 1595 
I6 0.76  2920 
13 0.63 3495 
22 1.46 1580 
21 1.50 1204 

20 0.93 555 
10 0.59 4165 
22 0.90 1215 
16 0.51 1270 
16 0.48 23W 

17 0.92 890 
16 0.78 900 

14 0.36 4 8 5  
13 0.26 900 
12 0.33 3M) 

t 2  0.01 e10 

<2 0.01 4 0  
<2 0.01 <IO 

e2 0.01 c10 
<2 0.01 d o  

t 2  0.02 <lo 
<2 0.01 4 0  
t 2  0.02 c10 
c2 0.01 <IO 
c 2  0.02 c10 

<2 0.02 <lo 
c2 0.01 <to 

c2 0.01 ClO 
<2 0,Ol 4 0  

<2 0.01 CfO 
<2 0.01 4 0  
<2 0.01 4 0  
<2 0.02 10 
<2 0.02 c10 

r2 0.02 10 
c2 0.02 <lo 

c2 0.02 ClO 
c2 0.02 <10 

~2 0.03 <IO 

~2 0.02 <IO 

c2 0.01 10 
c2 0.01 10 

e2  0.02 4 0  
c2 0.02 4 0  
c2  0.02 <so 

27 3ElJ 

19 510 
25 13M) 

24 920 
15 €60 

28 1510 
20 720 
30 1050 
33 420 
23  X030 

23 410 

33 1110 
I8 280 

31. 750 
70 7m 

36 1060 
70 2340 
80 23W 
138 1960 
95 1640 

49 2480 
71 1340 

73 500 

45 970 
33 890 

43 710 
43 970 

22 2050 
21 2580 
21 2150 

26 <5 0.11 
24 5 0.10 
30 5 0.08 
61 e5 0.07 
47 <5 0.05 

57 <5 0.08 
41 <5 0.06 
43 5 0.12 

'28 4 0.08 
24 5 0.10 

I8 5 0.09 
12 t 5  0.07 
39 5 0.14 
35 <5 0.10 
34 5 0.11 

30 5 0.11 
36 <5 0.09 
20 5 0.04 

38 5 0.15 
30 c5 0.14 

110 c5 0.05 
40 5 0.17 

12 5 0.10 

30 5 0.11 
19 5 0.11 

10 5 0.12 
27 5 0.11 

25 5 0.09 
31 5 0.10 
28 5 0.09 

3 2 .  im 
21 tu 
6 130 
7 278 
5 117 

10 1% 

17 132 
100 148 

15 178 

11 93 
7 9 0  

17 n 

76 158 
17 ID1 

e m  

45 234 
4 1  193 
57 146 
71 1% 
32 97 

22 96 
1s 291 
40 105 
11 121 
11 108 

16 1W 
14 109 

7 lea 
5 197 
5 170 

10 
9 

4 
7 

3 

9 
4 

10 

I 4  
7 

9 
7 

43 
17 
19 

I 6  
4 
4 

17 
22 

30 
4 
I1 
18 
9 

7 

8 
7 

10 
9 
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Toklat Resources Inc. 
Attention:  Tim  Termuende 
Project I R 2 0 0 1  
Sample: soil 

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 

Sample 
Number 

lRlWOS1+7SE 
IRfWffi2+00E 
lRlOOOS 2+25E 

IRlOWIi2t5OE 
IRIOWS 2+75E 
iR100CS 3tCCE 
IRlOWS 3+25E 
IRlOWS 3+50E 

IRIOWSI+WE 
IRIDWS3r75E 

IRIOWS 4+25E 
IRlOWS4+50E 
lRlOW54+75E 

IRIOWS 5+00E 
lRlOWS5+25E 
lRlOOOS5+50E 
IRlWOS 5+75E 
IRIOOOS S+OOE 

IRIWOS M25E 
IRIWOS 6 6 0 E  
IRlWOS 6+75E 
IR100057+00E 
IRlWOS7t25E 

IRlWDS 7+50E 
IRlDOOS7+75E 
IR1Wffi8tOOE 
IRIOOOS8t25E 
IR10005 8+5M 

ReportNo : 1VO165 SJ 
Date : May-28-01 

4 . 2  4.04 25 130 0.5 

<0.2 2.77  25 380 0.5 
q0.2 2.65 25 400 0.5 

4 . 2  2.93 25 230 0.5 
4 . 2  2.W 10 230 4 . 5  

c0.z 1.48 1s 160 COS 

C0.2 2.13 I5 230 C O S  

c0.2 1.69 I 5  130 C O S  

c0.2 1.58 15 220 < O S  

c0.2 1.11 10 90 C O S  

C0.2 1.04 10 70 <O.S 
c0.2 1.19 10 90 a . 5  
4 . 2  2.28 10 440 C O S  

d l 2  2.44 15 230 C O S  
C0.2 2.85 I5 370 < O S  

<0.2 3.69 20 310 <0.5 
4 . 2  2.31 I5 320 COS 

d . 2  2.43 10 280 <O.S 
c0.2 1.99 5 360 4 . 5  
' 0 . 2  1.99 10 210 ~ 0 . 5  

4 . 2  1.62 10 180 <0.5 
CO.2 1.89 10 204 G0.5 
<0.2 1.68 15 310 < O S  
4.2 2.11 10 220 c0.s 
4 . 2  1.77 10 220 ~ 0 . 5  

t0.2 1.91 10 310 4 . 5  
c0.2 1.60 5 250 4 . 5  
4 . 2  1.10 10 60 C0.5 
C0.2 1.99 10 170 C0.5 
<0.2 2.25 15 210 C O S  

c5 0.36 

4 0.50 
c5 0.68 

c5 0.40 
t 5  0.33 

c5 0.29 
<5 0.23 
c5 0.29 
<5 0.17 

<S 0.23 

<5 0.17 
r5 0.20 
<5 0.52 
c5 0.30 
<5 0.39 

c5 0.47 
c5 0.33 
<5 0.33 
4 0.31 
cs 0.31 

<5 0.28 
4 0.24 
4 0.34 
s5 0.34 
<5 0.35 

c5 0.43 
c5 0.30 
<5 0.23 
4 0.30 
s5 0.31 

<I 

c1 
<I 

Cl 

<x  

<I 
Cl 

<I 
<I 
<I 

Cl 

C1 

C1 

el 
<I 

<I 
<1 
<1 
el 
<I 

C 1  

<1 
Cl 

<I 
< I  

<I 
<I 
Cl 
<I 
C l  

A .5 gm saw18 is digested with 5 ml3:l HCIMNO3 
at 95c for 2 hours and diluted to 25ml with D.I.H20. 

24 21 

30 30 
37 27 

37 23 
15 21 

11 19 
12 29 
13 22 
14 25 
10 16 

10 x4 
11 I 6  
11 16 
13 20 
I1 I 6  

15 17 
11 14 
11 18 
10 15 
12 17 

10 16 
It 1s 
13 17 
14 32 
12 17 

11 1s 
IO I 8  
11 17 
14 19 
14 18 

79 4.73 0.24 
55 4.05 0.37 
48 4.16 0.63 
6t 4.15 0.43 
4 2.95 0.45 

IS 2.54 0.30 
12 2.71 0.59 
18 2.67 0.47 
21 3.00 OA5 
i4 2.41 0.34 

16, 2.23 0.27 
lp 2.36 0.31 

!4 2.47 0.27 
!S 2.21 0.24 

10 2.29 0.22 

$? 2.07 0.20 
21 2.79 0.27 

10 2.38 0.27 

19, 2.44 0.35 

It 2.24  0.27 
I2 2.16 0.26 

#I 2.80 0.40 
IO 2.44 0.27 

.? 2.10 0.2? 

j B  2.50 0% 

$6 2.28 0.24 
$8 2.40 0.31 

30 
80 
70 

100 
20 

10 
10 
10 
20 
20 

20 
10 

20 

20 
10 

30 
20 
20 
20 
20 

10 
20 
20 
30 
" 
' V  

20 
30 
20 
60 
30 

28 0.52 425 

27 0.63 1875 
37 0.52 2009 

35 0.49 1570 
20 0.48 655 

18 0.44 345 
14 0.62 639 
13 0.51 440 
14 0.55 805 
8 0.39 345 

8 0.33 215 

15 0.30 152s 
9 0.35 320 

16 0.39 4 M  
18 0.29 665 

28 0.35 775 
I8 0.29 €40 
17 0.39 605 
14 0.30 1375 
14 0.35 560 

14 0.33 430 
15 0.28 715 
12 0.34 990 
I 7  0.53 180 
is 0.35 asc 

IS 0.31 1790 
14  0.37 6% 
10 0.43  250 
17 0.46 IIW 
16 0.39 899 

<2 0.02 <IO 
<2 0.01 <IO 

<2 0.01 <IO 
<2 0.01 <IO 

(2 0.01 <IO 

<2 0.02 4 0  
<2 0.01 10 
c2 0.01 cio 

0.01 <IO 
<2 0.01 4 0  

<2 0.01 c10 

e2 0.02 <IO 
<2 0.01 c10 

-2 0.02 <IO 
<2 0.03 CIO 

<2 0.03 ClO 
<2 0.02 <lo 
c2 0.02 t10 
c2 0.02 <IO 
<1 0.01 <IO 

c2 0.01 <lo 
c2 0.02 <IO 
<2 0.01 <IO 
<2 0.01 <IO 
<2 0.0: c..o 

c1 0.01 c10 
(2  0.01 (10 

c2 0.01 <lo 
c2 0.01 e10 
<2 0.01 c10 

58 1870 
70 1190 

61 530 
54 1030 

35 390 

24 180 
22 210 
20 260 
30 290 
16 170 

17 140 
19 140 
24 740 
28 6W 
27  1430 

31 920 
44 2040 

26 550 
22 500 
21 370 

18 190 
22 310 
20 660 
29 5W 
19. 460 

21 710 
20 410 

21 370 
17 200 

22 860 

C5 
c5 
<s 
CS 
4 

t 5  
c5 
<5 
c5 
<5 

<5 
<5 
c5 
t 5  
<S 

5 
<5 
<S 

c5 
<5 

<5 
5 

<5 
t 5  
< 5  

t5 
<5 
< 5  
< S  
4 

4 c10 
4 4 0  
5 <IO 

4 <IO 
5 4 0  

2 <lo 
3 <IO 
3 c10 
4 <IO 
3 4 0  

2 <10 
3 <la 
2 4 0  
2 <lo 
3 <IO 

2 4 0  
3 e10 

3 (10 
2 4 0  
3 <IO 

2 SI0 
3 -10 
3 ClO 
4 <IO 
3 4 0  

3 4 0  
2 <io 

4 <IO 
3 <IO 

3 <lo 

29 
55 
36 
24 
23 

20 

15 
15 

23 
8 

12 
7 

52 
26 
35 

38 
50 

30 
34 
30 

26 
24 
36 
28 
28 

42 
23 
9 

18 
22 

5 0.19 
5 0.12 
5 0.13 

5 0.13 
5 0.13 

5 0.12 
<5 0.12 
<5 0.12 
4 0.12 
c5 0.09 

4 0.11 
c5 a.11 

5 0.11 
5 0.13 
5 0.14 

5 0.11 
5 0.16 

5 0.12 

c5 0.11 
5 0.10 

<5 0.10 
5 0.10 

<5 0.09 
4 0.13 
c5 0.10 

5 0.w 
25 0.10 
4 0.12 
C5 0.13 

5 0.11 

44 10 
50 <IO 

50 la 
47 <IO 
43 4 0  

39 <lo 
45 10 
44 ClO 
44 c1u 
40 C10 

36 a 0  

29 <IO 
35 ClO 

35 <I0 
31 10 

2? <IO 
35 10 

34 a 0  
27 IO 
36 <IO 

32 <IO 
29 -10 
33 <I0 
40 < l o  
33 <IO 

28 c10 

40 <IO 
32 clo 

46 10 
41 10 

83 
28 

111 
61 

16 

5 
5 

12 
9 

7 

5 

10 
9 

5 
7 

24 
9 
8 
7 
9 

IO 
5 

10 
15 
13 

12 
12 

44 
12 

15 

191 

235 
329 

w 
151 

99 
103 

IW 
87 

56 

52 
S? 

114 
107 
156 

201 
163 
113 
171 
E4 

89 
86 
.n 

107 
104 

1 57 
127 

124 
59 

145 

34 
7 

13 
9 

I 5  

12 

10 
4 

7 
3 

5 

7 
8 

13 
24 

I 8  

17 
9 

13 
6 

12 
6 

10 
6 

7 

4 
4 

4 
3 
5 
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ToMat Resources Inc. 
Anention: Tim Termuende 
Project: IR2001 
Sample: soil 

Sample 
Number 

IRlOW5 8+75E 

IRlOW5 9t25E 
IRlCQQ5 9+0W 

1R10W5 9+50E 
lRlOW5  9+7SE 

lRlOW5  lO+WE 
IRIOW5 10t25E 
lRlOW5 10+ME 
lRlOW5 10175E 
IRlOW5 ll+ODE 

IR10W5 Il+25E 
lRlOW5 11+50E 
IRIOW5  11+75E 
IRIOW5 12+00E 
IRlWO5 12+25E 

IRlWOS 12+50E 
IRlWOS12+75E 
IRlWOS  13+00E 
IRlW05 13+25E 
IRlWO5 13+50E 

IRlWOS 13+75E 
IRlWOS 14+00€ 
IRlOOOS 14+25E 
IRlOOOS 14+50E 
;ii,si;: iCi75E 

IR10005 15+WE 
IR11005  6+00W 
IR11005 5+50W 
IRtlOO5  5+25W 
IRllOO5 5+OOW 

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

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Disestion 

ReportNo : IV0165 SJ 
Date : May-28-01 

ppm % ppm ppm ppm ppm % ppm ppm P P ~  ppm % % ppm ppm % ppm ppm % ppm ppm ppm PW % ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm 
Ag AI As Ba Be 81 Ca Cd Co R Cu Fe K La Li Mg Mn MO Ne Nb Ni P Pb S Sb Sc Sn Sr Ta Ti V W Y Zn Zr 

c0.2 2.44 20 240 C O S  c 5  0.30 <I 16 23 16 3.25  0.38 So 19 0.47 YO85 c2 0.01 4 0  29 650 I6 4 . 0 5  <5 4 c10 21 5 0.12 45 10 37 1 9  6 
<0,2 2.32 15 240 c0.5 <5  0.27 <I 15 24 10 3.11  0.30 20 16 0.48 880 C2 0.01 C10 24 730 I1 e0.05 5 3 c10 I8 5 0.12 44 10 12 $41 3 
4 . 2  2.63 15 300 cO.5 <5 0.56 c l  21 44 30 4.25 0.78 100 24 0.91 1505 C2 0.01 20 45 1420 1E <0.05 4 5 e10 68 <5 0.22 67  10 62 1E6 9 
<0.2 1.76 LO 280 c0.5 c5 0.42 <I  13 19 27. 2.68 0.29 30 13 0.40 1120 1 2  0.01 <io 25 980 IO <0.05 <5 3 <IO 44 c5 0.09 36 <lo  14 116 2 
c0.2 1.85 10 250 COS <5  0.34 <1 12 17 17 2.52 0.26 20 12 0.37 925 <2 0.01 C10 22 690 10 CO.05 S5  3  (10 33 5 0.09 34 <10 11 IOS 4 

4 . 2  1.52 10 I60 4 . 5  <5 0.32 e l  11 17 17 2.50 0.25 20 11 0.39 555 <2 0.01 510 19 €30 12  S0.05 C 5  2 <IO 40 <5 0.08 35 10 7 100  2 
4 . 2  2.07 15 200 a . 5  e 5  0.41 e l  12 19 ZO 2.77 0.29 20 15 0.43 575 <2 0.02 4 0  21 1210 10 4 . 0 5  c 5  3 c10 54 5 0.10 39 c10 I2 108 6 
c0.2  2.30 15 320 4 . 5  6 0.37 4 14 19 Lo 3.W 0.31 20 15 0.42 1260 -2 0.01 4 0  20 990 14 c0.05 4 3 <lo 35 5  0.11 41 10 9 1% 3 
4 . 2  2.13 15 2% C O S  <5 0.37 cl  14 18 23 2.73  0.32 20 15 0.37 1025 c 2  0.01 C10 22 sa7 10 <OS35 5 3 <10 37 5 0.1C 35 ClO 12 141 4 
4 . 2  2.03 10 290 C O S  <5 0.39 c1 14 16 22 2.66 0.29 20 15 0.37 1120 <2 0.02 4 0  23 860 $0 20.05 (5  3 c10 40 5  0.10 34 c10 14 137 4 

c0.2 2.W 10 190 c0.5 <5 0.41 c l  13 16 21 2.62 0.27 20 I4 0.38 875 <2 0.02 <IO 26 1050 10 4 . 0 5  c5 3 <IO 4 0  5 0.11 35 e10  11 139 6 
4 . 2  1.98 10 140 < O S  <5 0.31 4 1  14 I8 Ii 2.77 0.25 20 14 0.40 6w C2 0.02 <IO 29 6M 10 cO.05 <S 3 (10 19 C5 0.10 39 < l o  12 la 3 
<0.2 1.94 15 I80 4 . 5  <5 0.42 < I  13 16 Lo 2.65 0.27 30 13 0.38 790 <2 0.01 C10 27 1620 4 . 0 5  C5 3 <IO 41 <5 0.09 36 <IO 15 113 3 
4 . 2  2.06 10 290 ~ 0 . 5  c 5  0.26 tl 13 17 20 2.63  0.23 30 15 0.37 1wO <2 0.01 <10 25 1730 12 <0.05 <5 3 <lo 25 5 0.10 33 10 17 158 4 
d . 2  1.95 10 220 4 . 5  <5 0.29 2 1  11 17 14 2.52 0.25 20 14 0.35 760 <2 0.01 410 22 460 10 cO.05 <5 2 c10 21 5 0.10 35 c l 0  7 IO2 3 

a 2  1.37 5 90 e0.5 <s 0.22 11 17 10 2.47 0.28 10 15 0.98 305 t 2  0.01 <lo 18 330 8 < o m  4 3 <IO 11 a 0.11 37 '10 8 m 4 
<0.2 1.86 10 1&0 C O S  C5 0.28 < I  12 19 2s 2.73 0.27 50 18 0.40 730 <2 0.01 4 0  21 370 I2 <0.05 <5 4 < lo  15 5 0.11 41 c10 39 I W  4 
a . 2  2.15 I5 180 4 . 5  <5 0.27 cl 12 19 10 2.86 0.27 20 15  0.41 425 e2 0.02 <IO 29 1180 8 d . 0 5  <5 3 e10 I8 5 0.10 40 c10 11 100 6 
~ 0 . 2  1.94 10 270 C O S  t 5  0 2 4  < 1  11 16 14 2.53 0.22 20 13 0.37 800 <2 0.01 <10 21 1330 (I 4 . 0 5  <S 3 c10 21 5 0.10 35 ~ 1 0  8 101  5 
4 . 2  1.73 15 160 C O S  4 0.22 cl 15 17 24 3.03 0.26 20 11 0.38 1045 -2 0.01 el0 22 1120 12 4 . 0 5  c5 3 4 0  11 <5 0.09 42 d o  8 119 2 

4 2  2.08 15 170 4 . 5  <5 0.23 cl 14 19 21 2.92 0.24 2D 13 0.41 680 .r2 0.01 <IO 24 880 13 CO.05 <5 3 4 0  16 5 0.10 43 c10 8 102 3 
4 . 2  2.31 10 300 40.5 <5 0.38 c1 12 16 19 2.68 0.24 20 14 0.38 905 <2 0.02 4 0  24 930 10 4 . 0 5  CS 3 4 0  25 5 0.12 38 -SO 10 97 10 
4 . 2  2.16 15 260 s0.5 <5 0.40 cl 14 I8 10 2.88 0.35 33 15 0.40 1000 <2 0.01 C10 25 900 II 4 . 0 5  <5 3 c10 21 5  0.11 38 e10 15 103 3 
t0.2 2.21 15 200 4 . 5  <5 0.40 cl 16 19 22 3.07  0.33 50 20 0.41 970 <2 0.01 c10 27 720 1. e0.05 4 4 c10 18 5 0.12 41 c10 28 99 6 
e0.2 2.15 5 X 3  9.5 <S 1.59 <I !4 21 $a 2.80 0.32 40 21 0.44  1350 52 0.02 <IO 35 3310 LO 4 . 0 5  c5 3 <IO 69 5 0.10 33 <lo 21 1 s  9 

4 . 2  5.09 130 320 1.0 e5 1.00 <1 23 69 103 5.34 0.67 50 63 0.74 1400 c2 0.02 c10 61 840 S 0.05 <5 12 <lo 27 10 0.15 73 10 52 331 16 
4 . 2  2.07 5 310 4 5  <5 0.48 < I  11 18 U 2.63 0.31 a 17 0.37 1455 C2 0.02 C10 21 700 p <0.05 S5  3 <IO 14 5 0.11 34 ~ 1 0  7 * 5 

c0.2  2.64 25 190 0.5 <5 0.32 c l  29 20 5J 3.69 0.29 50 20 0.43 1735 <2 0.01 c10 37 1040 l6 ~ 0 . 0 5  5 3 4 0  24 5 0.13 49 10 33 1% 6 
(0.2 2.70 25 120 0.5 (5 0.27 4 27 21 3.54 0.28 40 21 0 1 4  1005 c2 0.01 < lo  47 E40 16 c0.05 e5 3 4 0  17 5  0.14 48 <lo 21 I47  7 
4 . 2  2.40 20 210 0.5 C 5  0.17 <I 30 20 U 3.61  0.26 10 19 0.43 I850 e2 0.01 C l O  39 620 18 -33.05 <5 3 < lo  13 5  0.13 47 <LO 33 112 4 

A .5 gm sample is dgested wilh 5 mi 3:l HCllHNO3 
at 95cfor2 hours and diluled to 251111 with D.I.HZ0. 
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Toklat Resources h e .  
Attention: Tim Termuende 
Project: I R 2 0 0 1  
Sample: soil 

Sam IB 
Numgar 

IRIIOOS~+75W 
IR110054+50W 
IRllOOS 4+25W 

3176 _JRlYOS4+OOW 
IRI lWf3t50W 

=tlRLIOOS 2175W 

:x:100s2*25w 
IRllOOS 2+50W 

IRllOOS 2tWW 
-1R1100S 1+75W 

3& 

IRIIOOS l 6 O W  
IRLLOOS 1+25W 
IRLLOOS l+WW 
IRIIOOS 0+75W 
IRllWSO+50W 

- IRllWSO+OO 
IRllWS 0+25W 

IRllWSOI2SE 
IRlIWSO+5OE 
IRllWS0+75E 

IRIIWS lr0OE 
l ~ l lOOSl t25E 

1~llOOS1+75E 
IR11005 2+00E 

lRlIOOSl+50E 

IR110052+25E 
IR110052+50E 
IRllOOS 2+75E 
lRlloos 3 + m  
IRllOOS 3+2SE 

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

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

MULTMLEMENT ICP ANALYSIS 
Aqua Regia  Digestion 

ReportNo ,: IV0165 SJ 
Date : May-28-01 

4 . 2  5.31 45 3410 1.0 4 0.55 <I 43 39 OS 5.67 0.68 110 43 0.61 1310 C2 0.02 e10 76 1190 34 0.05 5 9 <IO 35 5 0.16 67 10 102 178 17 

~ 0 . 2  4.28 35 280 0.5 <S 0.53 <I 23 31 56 4.50 0.52 90 36  0.52 1270 C Z  0.02 <10 53 850 24 0.05 C 5  7 4 0  29 5 0.15 55 ClO 75 2w 15 

c0.2 3.27 20 350 <0.5 c5 0.36 c l  21 20 M 3.54 0.40 60 27 0.42 1400 C2 0.01 <10 37 480 22 4 . 0 5  C5 5 4 0  27 5 0.16 43 e10 36 fW 15 

<0.2 2.17 IO 200 cO.5 c5 0.49 <I 13 17 13 2.58 0.30 20 17 0.37 1040 <2 0.02 <10 27 460 14 CO.05 C5 2 C10 39 <5 0.12 37 4 0  9 111 6 

tQ.2 2.m 5 300 cO.5 SS 0.40 cl 12 I4 1S 2.21 0.30 20 17 0.34 770 <2 0.02 C 1 0  23 530 10 CO.05 C 5  2 <IO 38 <5 0.10 28 <IO 9 111 5 

~ 0 . 2  3.27 20  370 0.5 c5 0.53 e l  27 26 ?3 3.58 0.30 60 32  0.47 1875 <2  0.02 t10 52 940 16 <0.05 5 5 c10 59 5 0.15 45 <IO 39 1% 17 

<0.2 3.21 10 280 <o.$ c5 0.29 CI 25 94 41 3.86 0.41 40 27 1.35 810 <2 0.01 10 73 500 11 <O.OS e5 6 <IO 21 5 0.26 69 <IO 21 117 15 

~ 0 . 2  2.63 20 220 cO.5 <5 0.20 <I 17 30 16 3.19 0.21 30 I8 0.59  1195 c2 0.01 <IO 34 7S4 14 <0.05 <5 4 <IO I 3  5 0.1d 50 ClO 14 1W 7 
a . 2  3.14 20 420 ~ 0 . 5  C5 0.60 <I 32 97 40 4.55 0.33 30 33  1.35  2130  C2 0.01 IO 102 1890 111 <O.OS 5 7 <LO 39 5 0.19 71 <lo 15 103 11 

c0.2 2A5 15 370 0.5 -z5 0.46 C 1  I8 20 20 2.94 0.21  40 22 0.45 1255 <2 0.01 <10 32 1640 18 <O.OS C S  3 <10 60 5 0.11 38 e10 22 153 9 

4 . 2  2.11 15 210 c0.S 4 0.27 4 I1 19 13 2.79 0.25 30 I8 0.39 5 9 0  <2 0.01 ClO 23 320 lil c0.05 c5 3 t10 24 5 0.12 40 c10 10 77 I1 

4 . 2  2.96 10 350 < O S  c5 0.24 cl 16  49 $3 3.07 0.25 20 24 0.73 1040 <2 0.02 d o  44 840 r( c0.05 cS 3 (10 24 5 0.17 47 c10 14 132 19 

c0.2 2.61 15 310 cO.5 4 0.24 4 14 27 ZQ 2.96 0.M 30 19 0.48 1235 <2 0.01 c10 31 1050 14. <O.OS 5 3 c10 22 5 0.13 42 C10 12 115 8 

c0.2 2.46 10 270 <os 4 0.50 e1 16 71 p 3.03 0.29 SO 27 0.90 1470 c2 0.01 10 €4 530 14 <0.05 4 3 4 0  41 5 0.16 46 <IO 29 117 4 

4 . 2  2,Sl 10 340 -zo.5 cs 0.51 cl 13 24 19 2.74 0.24 70 23 0.41 1900 c2 0.02 <IO 36 930 1.2 ~ 0 . 0 s  <5 3 <lo 52 5 0.12 36 <IO 58 139 6 
20.2 2.47 10 360 <0.5 C5 0.47 41 ' 1 2  22 2.60 0.22 30 18 0.38 790 t 2  0.02 <10 F) 1890 10 <0.05 <5 3 c10 4 1  5 0.11 34 <10 15 161 8 

4 . 2  2.47 10 390 c0.5 <5 0.19 c1 11 21 +? 2.64 0.23 20 23 0.38 915 <2 0.02 <IO 27 750 10 cO.05 <5 2 <IO 23 5 0.12 37 <IO 7 109 6 

4 . 2  2.39 10 420 cO.5 <5 0.30 <I 11 20 f 2.51 0.28 20 17 0.37 1110 c2 0.02 c10 24 5M) 11 C O S 5  4 2 <10 24 5 0.13 37 <IO 9 116 9 

<0,2 2.53 10 520 4 . 5  c5 0.26 <1 11 17 ti 2.36 0.18 20 17 0.33 1215 C2 0.02 C 1 0  23 1590 11 <O.OS 4 2 4 0  28 5 0.12 30 <IO 7 141 11 

c0.2 2.49 10 480 ~ 0 . 5  4 0.56 <I 11 18 IS 2.67 0.19 20 20 0.36 1040  C2  0.02 cl0 23 2810 I4 cO.05 <5 2 4 0  52 5 0.12 33 C10 7 154 6 
e0.2 2.82 lo 280 COS c5 0.30 4 11 16 1$ 238 0.23 20 20 0.32 3?0 t 2  0.02 4 0  25 1360 14 ~ 0 . 0 5  c5 2 4 0  16 5 0.12  33 c10 13 109 5 
~ 0 . 2  2.50 10 420 c0.5 <5 0.31 4 11 17 16 2.50 0.20 20  16 0.34 1310 t 2  0.02 c10 20 2080 12 4 . 0 5  t 5  2 c10 28 5 0.11 32 C10 9 130 5 
qO.2 2.53 IO 310 cO.5 <5 0.26 4 12  17 10 2.61 0.22 20 16 0.36 1220 G2 0.01 CIO 20 1130 12 <0.05 e5 2 <IO 22 5 0.12 35 C10 1 3 ,  110 6 
r0.2 2.32 15 19 co.5 4 3.i; I C  is ;p 2% 0.22 30 15 2-35 385 c2 0.01 <IO 22 730 I1 4 . 0 5  CS 3 <lo 7 5 0.12 39 4 0  15 ,103 3 

4 . 2  2.66 15 280 a s  c5 0.~1 CI 12  22 $6 2.74 0.21 20 21 0.41 715 (2 0.02 <so 34 2330 12 <a.os <s 3 <ID 30 5 a12 39 c m  II  155 11 

c0.2 2.73 10 230 <0.5 4 0.22 <I  14 I8 2.07  0.22 30 17 0.41 980 <2 0.01 <IO 22 830 14 4.05 4 3 (10 16 5 0.13 40 CLO 21 I03 6 
<Q.2 3.03 10 300 4 . 5  <5 0.32 <I 17 74 3.20 0.24 40 22 0.86 1240 C2 0.01 <IO 48 1160 16 -33.05 <5 4 < l o  21 5 0.16 52 'C10 14 131 7 

co.2 1.42 5 160 < O S  c5 0.29 cl 12 17 2.64 0.43 10 I 6  0.44 860 c2 0.01 4 0  15 260 6 4 . 0 5  4 2 c10 14 c5 0.12 41 CIO 6 92 3 

4 . 2  2.30 15 380 cO.5 c5  0.85 4 13 15 2.61 0.35 30 18 0.38 1840 c2 0.02 4 0  22 940 4 rO.05 c5 2 c10 51 5 0.13 35 <IO 17 119 7 

c0.2 224 10 480 4 . 5  C S  0.34 cl 12 17 2.57 0.21 40 15 0.35 2285 c2 0.02 4 0  22 810 10 ~ 0 . 0 5  c5 2 c10 35 5 0.11 35 t10 17 ' 111 5 

A .5 gm sample is digested a h  5 ml3:l HCUHNO3 
a1 95c far 2 hours and diluted to 25ml with D.I.H20. 
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Toklat Resources Inc. 
Attention: Tim Termuende 
Project: IR2001 
Sample: soil 

Sam le 
Nun?&, 

IR110053+50E 
IRI1005 3+75E 
IR11OOS 4+WE 
IR110054r25E 
IRllWS 4+50E 

IRIIW 4+75E 
IRIIWS 5 t a ~  
IRIIWS 5+25E 
IRIIW5 5+50E 
IRIIW5 5+75E 

lRtlW5 StOOE 
IRllW5 6t25E 
IRllW5 6+50E 
IRI1M)S 6+75E 
IRIIWS 7+00E 

I R l l W S  7t25E 
IRll005 7C50E 
I R l l W S  7+75E 
IRIIWS 8IOOE 
IRI2005 6COOW 

IR1200S St75W 
IR12WS  5+50W 
IR12WS 5t25W 
IR12WS  S+WW 
IR12W5 4'75W 

IRI2WS4+5OW 
1R12WS4+25W 
IR12WS4+WW 
IRI2OOS 3+75W 
1RIZWS 3+50W 

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

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Resia Digestion 

ReportNo : 1V0165 SJ 
Date : May-25-01 

ppm % ppm ppm ppm pptn % ppm ppm pprn ppm % % ppm ppm % ppm ppm % ppm ppm ppm ppm % p m  ppm pprn ppm ppm % ppm ppm ppm pprn ppm 
Ag AI A5 Ba ~e Ei Ca Cd Co Cr Cu Fe K La Li Mg Mn Ma Na Nb Ni P Pb S Sb Sc Sn Sr Ta Ti V W Y Zn Zr 

a . 2  2.66 40 330 C O S  < s  0.33 <I  16 18 ZI 2.98 0.29 40 26 0.40 2190 ~2 0.01 <ID 28 660 n 0.05 cs 2 <IO 25 5 0.12 39 <IO 20 rn 3 

d . 2  2.85 30 280 < O S  c5 0.41 cl 16 20 32 3.M) 0.23 30 17 0.42 1185 22 0.01 tl0 30 1770 I< 0.05 C5 3 CfO 31 5 0.12 39 c10 19 141 7 
4 . 2  3.23 25 420 4 . 5  cs 0.53 c1 21 81 30 3.53 0.42 40 25 0.85 1655 <2 0.01 <IO 83 1030 20 4.0s CS 5 4 0  52 5 0.16 52 <lo 26 119 8 

4 . 2  2.79 10 410 4 . 5  c5 0.56 41 18 32 31 3.29 0.45 40 23 0.55 1325 ~2 0.01 <IO 43 1340 l q  4 . 0 5  <S 4 <IO 54 5 0.14 44 <IO 19 152 24 

4 . 2  2.95 10 270 <0.5 c5 0.54 <I 17 23 19 3.02 0.40 30 18 0.46 1280 <2 0.02 <lo 32 490 11 <0.05 ( 5  3 <IO 29 5 0.16 45 c10 15 124 14 

C0.2  2.87 
r0.2  2.80 
c0.2 2.48 
C0.2 2.62 
C0.2  2.33 

(0.2 1.90 
4 . 2  2.92 

r0.2 2.24 
a . 2  2.26 
r0.2 2.91 

x0.2 2.32 
4 . 2  2.59 
c0.2 2.34 
<0.2 2.60 
(0.2 1.74 

4 . 2  2.28 
<0.2 2.93 
a . 2  1.42 
C0.2  1.14 
<0.2 I.& 

c0.2 2.04 
c0.2 2.21 
C0.2  3.00 
e0.2 2.32 
4 . 2  1.80 

20 340 e0.5 

10 200 c0.5 
15 270 CO.5 

IO 270 cO.5 
10 580 ~ 0 . 5  

10 570 e0.5 
10 240 <0.5 

15 480 <OS 
IO 540 a . 5  
15 360 4 . 5  

IO 410 <OS 

10 330 co.5 
10 3 w  <os 

15 434 < O S  
15 130 COS 

10 260 <os  
45 200 c0.5 
IO I80 e0.5 
10 230 4 . 5  
10 200 4 . 5  

10 230 a 5  
10 280 <0.5 
30 240 4 . 5  
I5 370 4 . 5  
IO 240 <os  

4 0.60 

C5 0.42 
CS 0.39 

C5 0.42 
C5 0.74 

c5 0.64 
c 5  0.47 

4 0.51 

c5 0.35 
<5 0.64 

4 0.39 
c5 0.33 
C S  0.43 
c5 0.28 
<5 0.21 

<5 0.34 
4 0.19 
C5 0.24 
c5 0.42 
<s 2.26 

c5 0.24 
4 0.30 
c5 0.50 
c5 0.33 
'5 0.20 

<I  
<1 
< I  
<I 
<I  

<I  
<I 

<I 
<I 
<I  

<I 
<I 
<I 
Cl 
<I 

<I 
<I 
C l  

<I 
<i 

<I 
Cl 
<I 
<I 
<I 

16 21 15 3.05 0.40 

16 33 16 3.80 0.61 
15 25 10 3.57 0.45 

18 36 14 3.68 0.49 
I2 22 IS 2.64 0.21 

I1 22 1 1  2.28 0.23 

13 47 io 3.60 0.39 

12 20 19 2.37 0.26 
13 23 !5 2.61 0.24 
14 18 3.50 0.58 

12 24 12 2.79 0.35 
12 23 11 2.76  0.25 
10 16 1'2 2.22 0.20 

11 23 if 2.82 0.34 
9 14 83 2.13 0.18 

13 23 IS 3.19  0.48 
16 30 26 4.10 0.62 
9 18 10 2.40 0.38 
8 17 9 2.15 0.35 
2 23 il 2.52 ?.E2 

14 25 16 3.27 0.54 
10 19 11 2.63 0.35 
14 21 r i  2.99 0.30 
15 34 17 2.99  0.40 
10 14 11 2.23 0.22 

30 I8 0.46 1295 
30  20 0.59 1075 
20 20 0.58 1300 
10 17 0.56 1235 
IO 16 0.48 2WS 

20  17 0.83 1160 
10 16 0.41 1910 
20 17 0.37 1630 
20 I7 010 1350 
IO 20 0.50 695 

20 16 0.44 1465 
IO 18 0 1 2  885 
IO 14 0.30 ll10 
10 14 0.28 1345 
10 10 0.53 320 

20 12 0.54 %5 
30 I5 0.66 755 
20 4 0.43 455 
20 4 0.38 845 
2C! C 9.44 560 

20 I2  0.57 760 
20 14 0.43 620 
10 21 0.36 395 
30 21 0.60 1185 
20 I1 0.31 715 

<2 0.02 c10 
c 2  0.02 < to  
s2 0.02 c10 
e2 0.02 <IO 
c 2  0.02 110 

<2 0.02 <IO 
<2 0.02 c10 

<2 0.02 <IO 
<2 0.02 <lo 
c 2  0.02 210 

<2 0.02 ClO 

e 2  0.02 <IO 
<2 0.02 ClO 

s2 0.02 c10 
<2 co.01 IO 

<2 0.01 <la 
<2 0.01 c10 
c2 a 0 1  t10 
<2 -3.01 <IO 
-2 <O.Ot 4 0  

c2 0.01 4 0  
c 2  0.01 4 0  
c2 0.02 <IO 
e 2  c0.01 (10 
c2 0.01 c10 

32 I510 

26 610 
31 1080 

26 800 
22 3370 

23 2340 
35 790 

28 24M) 
28  3720 
18 1320 

23 1040 
25 990 
21 2110 
10 2060 
9 220 

11 320 
16 430 
6 230 
5 250 
8 270 

13 320 
10 280 
20 150 
27 350 
13 360 

A .5 gm sample Is digested  with 5 ml3:l HCllHNOJ 
at 9% for 2 h o w  and dlluted to 25ml with D.I.HZ0. 

35 5 0.14 44 4 0  

12 5 0.17 €4 e10 
I7 5 0.14 54 e10 

3 5 0.15 64 4 0  
43 5 0.10 47 4 0  

18 5 0.12 68 <IO 
40 5 0.08 32 d o  
42 5 0.11 32 <lo 
46 5 0.11 35 <IO 
14 5 0.17 55 4 0  

19 5 0.13 42 < I O  
I5 5 0.13 42 a 0  
28 5 0.11 31 a 0  
20 IO 0.12 31 <IO 
14 5 0.12 45 10 

23 ID 0.14 53 <IO 

16 5 0.11 40 <IO 
9 10 0.16 71 10 

23 <5 0.09 35 <IO 
I7 5 0.11 40 <IO 

13 IO 0.15 5 6 .  <IO 
27 10 0.13 41 4 0  
23 1 5  0.14 42 C10 
23 10 0.15 43 (10 
I 5  5 0.10 32 <IO 

16 121 

13 87 
14 84 

5 I W  
6 151 

26 ' 01 
7 167 

11 am 
I3  105 

B 9s 

6 lo9 
8 10s 

8 1-30 
64J6 
6 6 4  

21 110 
10 €3 

7 6 4  

8 71 
5 6 0  

9 ( w 1  
8 B 9  

13 107 
6 1 1  

8 7s 

Signed: 

12 
7 

6 
7 

6 

16 

12 
3 

16 
8 

7 
9 

14 
9 

5 

8 
5 
6 
4 

6 

7 
9 

15 
6 
IO 



Toklat Resources Inc. 
Attention: Tim Tennuende 
Project: I R 2 0 0 1  
Sample: soil 

same Num I 

1R12005 3+2SW 

lR12W5 2+75W 
IR12M15 3+WW 

IR1200S  2+WW 
IRI2005 2 + X W  

1Rl2005 2tOOW 
lRl20OS 1 t 7 5 w  
IR12005 I t W W  
IR12005 I+25W 
1R12005 ltOOW 

I R I 2 0 0 S O t ~ W  
IRIZOOS0+75W 

lRI20050+25W 
IRl20050t00 
1R120050125E 

IR1200S 0150E 
IR12OOS W75E 
IR120051tOOE 
lR12005 1+25E 
IRL2005 t t 5 O E  

IRl2OOS l r 7 5 E  
IR12OOS 2tWE 
lRl2005  2t25E 
IR12005 2+5OE 
m m s  2175; 

IR12005 3tWE 
lRl200S3+25E 
IRLZOOS 3+50E 
1RL200S 3+75E 
IRl2005 4tMIE 

Assayers Canada 
8282 Sherbrooke SI., Vancouver, B.C., V5X4R6 

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

ReportNo : 1VO165 SJ 
Date : May-28-01 

4 . 2  1.92 

4 . 2  2.72 
C0.2 2.91 

4 . 2  2.95 
<0.2 2.56 

4 . 2  2.69 
<0.2 2.50 
cO.2 3.29 
4 . 2  2.60 
<0.2 2.40 

4 . 2  2.10 

4 . 2  2.63 
C0.2 2.43 

<0.2 2.72 
<0.2 2.22 

4 . 2  1.54 
4.2 2.49 
4 . 2  3.88 
t0.2 2.89 
c0.2 2.20 

4 . 2  2.63 
4.2 1.83 
4.2 2.93 
4 . 2  2.94 
CD.2 2.i8 

<a2 2.80 
G0.2 2.86 
C0.2 3.21 
<0.2 1.54 
4 . 2  1.95 

LO 250 t0.5 
20 330 0.5 
15 350 CO.5 
25 310 0.5 
15 480 < O S  

20 340 0.5 
20 230 C O S  
2 0  460 < O S  
IS 270 C O S  
I5 280 <os  

25 290 0.5 
15 320 e0.5 

30 470 0.5 
25 150 0.5 
2 0  150 C O S  

15 300 4 . 5  
10 400 cos 
30 170 0.5 
IS 350 0.5 
15 370 C0.5 

15 230 r0.5 
15 250 co.5 
15 Y O  t0.5 
10 490 4 . 5  
15 583 3 . 5  

10 420 C O S  
10 360 0.5 
10 360 0.5 

IO 120 < O S  
5 130 O S  

<5 0.19 

<5 0.37 
r5 0.43 

c5 0.49 
4 0.51 

(5  0.33 
<5 0.24 
<5 0.44 
<5 0.34 
<I 0.35 

~5 0.36 

<5 0.52 
<5 0.43 

< 5  0.36 
< 5  0.36 

<5 0.62 
4 0.51 
c5 0.23 
<I 0.55 
<5 0.48 

4 0.34 
4 0.23 
<5 0.20 
2 5  0.54 
c 5  2.54 

<5 0.48 
C5 0.49 
<5 0.49 
<5 0.35 
4 0.20 

A .5 gm sample is digested wifh 5 M3: l  HCltHNO3 
at 95c for 2 hours and diluled lo 2hni with D.I.HZ0. 

12 2.42 0.20 

13 3.14 0.32 
a 2.94 0.26 

37 3.73 0.43 
1s 2.84 0.20 

27 2.88 0.19 
22 3.00 0.21 
!$ 3.21 0.28 
23 2.65 0.21 
10 2.55 0.21 

21 2.52 0.19 
27 2.91 0.23 

3.39 0.32 
m 2.79 0.m 
10 2.69 0.26 

14 2.35 0.22 
14 2.60 0.22 
54 5.05 0.20 
U 2.90 0.27 
13 2.50 0.23 

I1 2.69 0,2* 
19 2.74 0.21 
19 2.69 0.20 
19 2.59 0.23 
!& 2.4E 0.23 

22 3.22 0.28 
19 2.66 0.22 

19 3.13  0.23 
10 2.33 0.10 
I1 2.95 0.18 

10 15 0.35 695 
40 20 0.37 865 
30 19 0.41 1365 

2 0  19 0.63 2120 
70 21 0.50 1240 

30 17 0.46  1615 
30 20 0.46 1150 
30 25 0.74 1620 
20 19 0.36 1275 
30 15 0,34 1165 

30 15 0.33 1105 
40 16 0.37 1550 

40 26  0.42  770 
50 23 0.63 2110 

30 14 0.42 800 

20 13  0.36 945 
30 14 0.39 1730 
30  24 0.51 675 

20 12 0.37 765 
50 18 0.44 1615 

10 $3 0.41 545 
20 10 0.42 1040 
20 I1 0.41 1255 
20 13 0.52 1775 
20 I1 0.38 2605 

30 16 0.50 1680 
20 10 0.40 2000 

20 13 0.71 2125 
10 2 0.56 1495 
10 8 0.53 735 

c2  0.01 <IO 
c2 0.01 4 0  
~2 <o.ot <to 
c 2  <0.01 4 0  
s2 0.01 ClO 

c2 0.01 c10 
c2 4 .01  ClO 
c2 0.01 c10 
c2 0.01 a 0  
c2 0.01 <10 

c2 0.01 10 

r 2  0.01 10 
c2 0.01 c10 
c2 0.01 ClO 

<2 <IO 

c2 0.01 210 
c2 0.02 e10 
<2 0.02 4 0  
c2 0.02 <LO 
c2 0.02 <10 

c2 0.02 ClO 
c2 0.02 t10 
<2 0.02 4 0  
c2 0.02 ClO 
c2 0.02 <IO 

c2 0.02 <IO 
<2 0.02 <IO 

<2 0.02 a 0  
<2 0.01 10 
c2 0.01 10 

24 1lM 
16 580 

2s 1340 
32 790 
40  2780 

21 2540 
26 970 
4 0  2010 
18 1930 
17 1270 

13 1490 
16 2 m  
34 1930 
33 1210 
23 540 

24 890 
56 2x0 
58 4370 
56 1690 
25 m o  

26 860 
20 920 
19 1190 
50 2810 
21 3520 

25 3160 
35 890 
55 2010 
26 1120 
22 1090 

13 

24 
28 

28 
37 

23 

42 
IS 

29 
30 

44 

47 
41 

11 
24 

51 
54 
26 
53 
53 

25 

24 
18 

49 
63 

42 
26 
25 
12 
7 

5 0.10 
10 0.12 
10 0.12 
15 0.13 
10 0.12 

10 0.11 
10 0.13 

15 0.12 
IS 0.17 

10 0.11 

10 0.11 
5 0.10 

10 0.16 
10 0.13 
5 0.12 

5 0.09 
IO 0.11 
I5 0.17 
10 0.13 
IO 0.11 

10 a13  
I5 0.14 
IS 0.13 
15 0.14 
10 0.11 

10 0.12 
10 0.12 

15 0.14 
5 0.08 
5 0.12 

40 <IO 
35 ClO 

4 0  10 
47 10 
40 10 

39 ClO 
43 c10 
47 c10 
35 <io 
34 c10 

33 IO 
37 <IO 
47 10 
35 IO 
37 <IO 

30 10 
30 10 
46 10 
37 10 
33 10 

41 10 
40 10 
40 -10 
36 -10 
33 10 

38 <lo 
47 <lo 

51 e10 
58 <IO 

52 <lo 

3 1  1% 
6 11s 

43 185 
IS 227 

9 219 

13 1- 
11 166 
18 1% 
13 212 
14 159 

18 200 
22 216 
21 302 
49 1- 
28 124 

9 191 
17 227 
23 250 
28 359 
12 1% 

10 129 
0 $43 

13 163 
9 108 

9 183 

IO 149 
24 w 
14 102 
11 n 
6 8 6  

13 
6 

6 
9 
4 

4 

11 
5 

9 
8 

10 
6 
6 
7 
5 

3 

24 
9 

I1 
5 

14 

7 

12 
14 

5 

6 
8 

14 
2 
5 
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Toklat Resources Inc. 
Attention: Tim Termuende 
Project: IR2001 
Sample: soil  

IR12WS 4+25E 
lRl2W54+5oE 

IR12W5 5+00E 
IR12WS 4+75E 

lRl2WS 5+25E 

IR12WS 5+50E 
IR12WS 5+75E 
IRl2WS 6+00E 

IR12WS 6+50E 
IRI2W5 6+25E 

IRIMOS 6+75E 
IRI IW57+WE 
IR12M)S 7+25E 
lP.l200~7+5OE 
IR120057+75E 

IR12OOS8+WE 
IRl2W58+25E 
IR120058+HIE 

IR120OS9+WE 
LR120ffi  8+75E 

IR130ffi 6+25W 
IR130056tOOW 
1R13005 5t75W 
Ill13005 5+50W 
IR13WS 5+25W 

IR13WS 5+oow 
IR13WS 4+75W 
IRl3W54+50W 
IR13W5 4+25W 
1R13W54+00W 

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

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

Report No : 1VD165 SJ 

Date : May-28-01 

ppm Oh ppm ppm ppm wm % ppm ppm mm ppm % % ppm ppm % ppm ppm % ppm ppm ppm ppm % ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm 
Ag AI As Ea E8 Ei Ca Cd Co Cr Cu Fe K La Li Mg Mn Mo Na Nb Ni P Pb S Sb Sc Sn Sr la Ti V W Y Zn zr 

-3.2 3.27 
4 . 2  4.18 
4 . 2  3.12 
4 . 2  3.39 
a . 2  4.20 

4 . 2  2.21 
4 . 2  2.50 
4 . 2  2.25 
c0.2 2.11 
c0.2 2.87 

4 . 2  3.19 
4 . 2  2.90 
‘0.2 2.29 
c0.2 3.15 
4 . 2  2.95 

4 . 2  2.97 
d . 2  1.21 
4 . 2  1.62 
20.2 2.26 
4 . 2  2.95 

c0.2 2.57 
c0.2 2.50 
d . 2  2.70 
‘0.2 2.60 
c0.2 2.92 

<0.2 2.m 
4 . 2  3.24 
c0.2 3.20 
a 2  2.34 
a 2  2.36 

5 130 0.5 
5 2W 0.5 

5 220 4 . 5  

20 270 <0.5 
15 320 <0.5 

20 220 <0.5 
25 170 4 . 5  
10 250 <0.5 

10 380 4 . 5  
5 440 <OS 

IO 330 4 . 5  
10 420 ‘0.5 
IS 250 CO.5 
20 280 c0.5 
5 370 4 . 5  

10 80 < O S  
10 210 C0.5 

5 270 4 . 5  
IO 220 4 . 5  
10 300 4 . 5  

45 170 0.5 
90 170 1.0 
75 180 0.5 

100 170 0.5 
90 190 0.5 

45 170 < O S  
545 280 1.5 
190 200 1.0 
55 310 0.5 
85 190 0.5 

<I 0.23 
<5 0.49 
4 0.32 
c5 0.21 
e5 0.13 

4 0.25 
c5 0.21 
<5 0.28 
<5 0.24 
<5 0.32 

4 0.20 
c5 0.26 
c5 0.24 
<5 0.44 
<5 0.28 

c5 0.26 
4 0.19 
c5 0.23 
<5 0.17 
c5 0.28 

4 0.15 
5 0.17 

c5 0.29 
e5 0.27 
cs 0.21 

c5  0.22 
c5 0.28 
4 0.27 
<5 0.40 
<5 0.21 

<I 12 35 15 3.13 0.18 
4 9 18 21 2.38 0.10 
-1 11 24 IS 2.56 0.18 
<I If 21 11 2.63 0.15 
-1 12  25 38 3.20 0.20 

<I 12  22 16 2.96  0.24 
c l  ID 45 7 2.42 0.20 
<I 12 25 # 2.59 0.29 
c1 I 2  20 11 2.52 0.26 
e 11 18 if 2.48 0.20 

<l 13 16 11 2.60 0.17 
cI 12  20 16 2.96 0.31 

4 14 44 19 2.94 0.23 
<1 12 28 I1 3.23 0.35 

<I 12 17 23 2.86 0.25 
c l  ’ 10 15 20 2.38  0.24 
-2 9 14 1D 2.11  0.23 

<I 1% m IO 1.73 0.27 

CI 10 14 IF 2.39 o.i8 
c1 13 19 20 3.09 0.20 

4 34  25 38 3.45 0.20 
<I 59 24 6s 3.77  0.24 
(1 23 36 35: 3.62 0.33 
-1 24 31 32 3.45 0.32 
c l  33 42 i S  4.03 3.42 

.;I 14 28 21 2.93 0.32 
4 1W 29 97 5.87 0.29 
< I  83 36 90 5.50 0.43 
c l  12 23 12 2.69 0.31 
c1 34 50 40 4.00 0.40 

20 
M 
10 
10 
20 

10 
C10 
<IO 

<lo 
10 

< l o  
10 

C10 
10 

10 

10 
10 
10 
10 
10 

30 
30 
30 
20 
33 

10 

60 
50 

40 
10 

9 0.66 620 
9 0.41 385 

11 0.37 685 
9 0.42 830 

17 0.39 320 

10 0.47 265 
36 0.39 370 
24 0.47 380 
19 0.40 800 
20 0.34 420 

22 0.31 410 
29 0.47 685 
22  0.42 295 
29 0.61 4W 
28 0.52 410 

23 0.39 235 
15 0.39 230 
21  0.31 520 
19 0.33 280 
26 0.42 270 

22 0.60 1515 
22  0.52  2745 
30 0.6$ 895 
27 0.59 13W 
25 1.52 lQ2S 

20 0.56 505 
31 0.55 3985 
37 0.78  3020 
22 0.41 920 
24 0.73 1410 

<2 0.02 c10 

c 2  0.03 4 0  
<2 0.04 4 0  

c2 0.02 c10 
c2 0.02 < l o  

C2 0.02 ClO 
e2 0.02 c10 
<2 0.02 C10 
<2 0.02 c10 
<2 0.03 ClO 

c2 0.03 cl0 
cz 0.02 <IO 
c 2  0.02 <LO 
c2 0.02 <IO 
c2 0.02 <IO 

<2 0.02 210 
s2 0.01 <IO 
c2 0.02 <IO 
c2 0.02 <IO 
<7. 0.02 4 0  

c2 0.01 4 0  
<2 0.01 4 0  
e2 0.01 <to 
t 2  0.01 <IO 
<2 0.01 <lo 

<2 0.01 <IO 
e2 0.01 4 0  
<2 0.01 4 0  
<2 0.02 <IO 
<2 0.01 4 0  

32 580 

22 970 
23 1050 

23  2350 
27 1890 

22 960 
16 440 
18 210 
20 1110 
23 $930 

26 1100 
24 1480 

35 2810 
23 950 

28 990 

23 910 
15 260 

20 1230 
16 1030 

27 1290 

45 560 
62 1040 
51 410 
4s 400 
59 340 

29 230 

83 I420 
82 1840 

30 lsw 
63 750 

22 
8 

17 
17 
7 

12 
11 

20 
17 

24 

m 

23 
18 

32 
16 

14 

16 
6 

I i  
13 

7 
9 

2 1  

13 
IB 

16 
21 
19 
41 
13 

15 0.15 
20 0.18 
10 0.14 

x )  0.17 
15 0.14 

5 0.12 
10 0.14 
5 0.15 
5 0.11 

10  0.13 

10 0.16 
10 0.14 
5 0.12 

10 0.16 
10 0.13 

10 0.14 
‘5 0.13 

5 0.10 
5 0.12 
5 0.13 

5 0.09 
5 0.11 

5 0.12 
5 0.13 

IO 0.16 

5 0.13 
10 0.11 
10 0.12 

5 0.10 
5 0.09 

58 4 0  
41 < l o  
43 <lo 
41 C10 
48 la  

44 (10 
41 -40 
45 e10 
39 e10 
37 e10 

39 <IO 
46 e10 
44 e10 

49 <IO 
46 c10 

44 ClO 
44 <IO 

38 ‘lo 
36 <IO 

47 ClO 

51 E 1 0  

53 <IO 
50 <lo 

65 IO 
52 10 

46 c10 
64 10 

33 10 
70 10 

56 <10 

11’ I?  
17 46 
9 7 )  
7 116 

13 143 

5 147 
3 76 
5 95 

6 12s 
4 128 

6 139 
6 120 
6 91 
5 ID 
s 1% 

12 130 
7 63 

6 101 
5 123 

9 Irn 

27 11’3 
25 182 
20 138 

32 152 
16 153 

? 119 
45 256 
52 324 

19 167 
7 M o  

34 
67 
28 
18 
2e 

8 

8 
5 

27 
7 

36 
12 

17 
9 

7 

25 
4 

2 
17 
IS 

3 
3 
5 
8 

I1 

8 
5 
4 
5 
3 

A .5 gm sample i8 digesled with 5 ml3:l HCUHN03 
at 950 for 2 hours Bad diluted to 25ml with D.I.WO. 
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Toklat  Resources Inc. 
Attention: Tim Tenuende 
Project: lRz00l 
Sample: soil 

Sample 
Number 

1R130053t75W 

IRI3OOS 3+25W 
IR13OOS 3+50W 

IR13005 3+WW 
IR13005 2+75W 

in13005 
1R1300S  2+25W 
1R1300S 2t00W 
1R13005 It75W 
IR1300S 1+5OW 

lR13OOS 1+25W 
IR13005 1tOOW 
1R1300S  Ot75W 
IR13005 OtSOW 
IR13WSM25W 

IR13(105O+OD 
IR13W50+25E 
lR13WS OtSOE 
IR13005 Ot75E 
IRI3005 1+00E 

IRI~OOS i t 2 s ~  
IR1300S 1+5OE 
IR1300S  1+75E 
IR13005  2+00E 
i i i i joss 2 2 %  

1R1300S  2+50E 
IRI3WS 2+75E 
IR13WS 3+WE 
IRI3WS 3+25E 
lRl3WS3+50E 

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 

Report No : IV0165 SJ 
Date : May-28-01 

ppm % ppm ppm ppm ppn % pp” ppm ppm ppm % % ppm P p m  % P P ~  PPm % ppm upm ppm ppm % ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm Ag AI AS Ea Be 0i Ca Cd Co Cr Cu Fe K La ti Mg Mn MO Na Nb NI P Pb S Sb Sc Sn Sr Ta Ti V W Y Zn Zr 

t0.2 1.46 25 110 0.5 e5 0.15 

4 . 2  1.13 10 120 a . 5  <5 0.13 
4 . 2  1.34 10 90 C O S  <5 0.09 

c0.2 2.04 10 270 < O S  <5 0.19 
C0.2 1.44 10 I60 <0.5 <S 0.23 

4 . 2  1.48 15 110 a . 5  t 5  0.17 

4 . 2  2.11 20 260 4 . 5  <5 0.25 
4 . 2  2.90 40 230 0.5 t 5  0.21 
4 . 2  1.83 30 130 CO.5 <5 0.34 
4 . 2  3.04 20 260 0.5 <5 0.38 

4 . 2  2.57 25 250 4 . 5  4 0.17 
~ 0 . 2  2.33 20 310 c0.5 e5 0.32 
4 . 2  1.77 15 320 C O S  (5 0.22 
c0.2 1.43 15 690 cO.5 <5 0.24 
4 . 2  1.99 25 240 ~ 0 . 5  c5 D.29 

4 . 2  2.12 20 260 COS (5 02s 
4 . 2  2.53 20  340 dJ.5 c5 0.28 
4 . 2  2.53 M 280 eO.5 <5 0.33 
4 . 2  2.27 30  250 K . 5  (5 0.35 
4 2  2.91 25 270 0.5 t 5  0.33 

<0.2 2.27 50 239 40.5 C5 0.51 
c0.2 2.54 25  330 0.5 t 5  0.52 
4 . 2  2.28 25 LW 0.5 4 0.09 
4 . 2  2.48 20 160 0.5 <5 0.49 
i l . 2  1.L3 29 2?0 <a5 6 c.45 

4 2  2.74 20 320 0.5 c5 0.32 
cO.2 2.27 1 5  230 c0.5 e 5  0.53 
(0.2 2.89 20 390 0.5 < 5  0.38 
C0.2 2.47 30 280 0.5 < 5  0.44 
c0.2 3.44 40 230 0.5 e5 0.45 

A .5 gm  sample Is digested with 5 ml 3:l HClIHN03 
at 9% for 2 hours and diluted lo 25ml with D.I.HZO. 

I 7  23 P 2.61 0.28 40 
9 21 U 2.26  0.21 20 

9 16 Ik 2.21 0.26 20 
7 14 10 1.97 0.19 20 

8 15 8 2.07 0.26 20 

l a  18 12 2.41 0.27 20 
10 18 15 2.46 0.23 20 
12 11 .16 2.85 0.26 20 
11 21 17 2.40 0.28 10 
12 24 18 3.28 0.38 10 

1% 17 IO 2.43 0.18 10 
11 I8 17 2.43 0.20 10 
12  24 14 2.62 0.24 10 
13 21 ,a 2.78 0.28 10 
l a  27 18 2.87  0.30 10 

11 14 18 2.34 0.22 10 
12 23 X! 2.82 0.30 30 

12  17 10 2.36 0.17 10 
11 19 Zk 2.56 0.18 10 
17 18 20 2.93 0.18 20 

19 23 32 2.44 0.22 20 
15 20 24 2.92  0.20  20 
I 4  18 25 2.87 0.17 30 
15 18 0 2.99 0.22 40 
‘5 15 a3 3.13  0.17 10 

20 I J  18 3.53 0.20 10 
I5 16 19 2.97  0.20  20 
I8 16 3.27 0.23 30 
19 21 21 3.11 0.20 40 
19 18 20 3.92 0.33 30 

13 0.40 620 

If 0.32 260 
11 0.41 220 

15 0.32  495 
12 0.33 390 

13 0.38 285 
15 0.34  665 
23 0.37 510 
22 0.36 585 
26 0.46 565 

16 0.31 7Bo 
16 0.35  780 
16 0.47  ?70 
19 0.35  2450 
20 0.46 1015 

18 0.42 990 
16 0.33 875 
16 0.35 675 
IS 0.39 1265 
17 010 1300 

16 0.45 2700 
17 0.45 1590 
16 0.42 €35 
23 0.49 1755 
19 0.38 1335 

23 0.41 1120 
20 0.40 1300 
22 0.41 1430 
20 0.45 1535 
24 0.54 1335 

22 320 
17 140 

21 540 
16 170 

17 340 

19 470 
22 1470 
29 530 
20 170 
27 1090 

18 1400 

22 970 
19 17M 

21 2BBo 
21  760 

20 1680 
22 610 

21 840 
22  1280 
25 1520 

34 790 

24 870 
26 1270 

27 LIDO 
29  790 

39 1290 
31 610 
38 620 
45 1160 
37 950 

3 e10 13 
2 <lo 5 

3 <IO 18 
2 <ID 7 

2 ClO 16 

2 C l O  10 
2 4 0  22 
3 c10 12 
2 <10 io 
3 <IO 17 

3 <IO 12 
2 CfO 22 
2 <IO 14 

3 ClO 22 
3 C 1 0  13 

2 c10 25 
3 4 0  20 

2 c10 27 
3 c10 34 

3 c10 28 

3 4 0  33 
2 <lo 59 
2 4 0  4 
3 <IO 19 
2 4 0  27 

2 <I0 19 
2 C10 24 
2 <IO 22 
2 cl0 25 
4 c10 15 

Signed: 
- 
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Toklat Resources Inc. 
Attention: Tim Temuemde 
Project: IR2001 
Sample: soil 

Sample 
Number 

1 ~ 1 3 0 0 s  3+75E 
IR1)0054*WE 
IR130054+25€ 
IR130G54+50E 
1R13DDS4+75€ 

IR130OS 5+00E 
IRl300sSt25E 
1R1300S 5+50E 
IR130055+75€ 
lR1300S6+0OE 

IR13W56+25E 
IR1300S6+50€ 
IR130056+75E 

lR1300S 7+25E 
IR13005 7+OM 

IR13WS 7t50E 
IR13005 7t75E 
IR13WS BIOOE 
IRl3WS 8+25E 
IR1300S 8+50E 

IR130058t75E 
IRllWS9+00E 
IRI4OOS 8*WW 
1R14005 7+75W 
m14005 7+50w 

IR1400S 7+2SW 
lRl400S 7+WW 
IRI40OS6t75W 
lR14OOS 6i50W 
IR1400s 6+25W 

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

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

ReportNo : 1V0165 SJ 
Date : May-28-01 

e0.2 2.78 
(0 .2  1.78 
a 2  1.51 
<0.2 1.64 
e0.2 2.34 

a 2  1.92 
c0.2 2.21 
e0.2 1.85 
<0.2 1.12 
<02 1 3  

c0.2 1.35 
‘0.2 1.14 
c0.2 1.13 
<0.2 1,le 
a.2 1.m 

4 . 2  1.26 
c0.2 1.14 
4 . 2  1.37 
a 2  1.- 
c0.2 1.41 

a 2  1.02 
4 . 2  1.24 
4 . 2  1.37 
a . 2  1.04 
c0.2 i s  

d l 2  2.19 
e0.2 2.45 
4 . 2  1.97 
c0.2 2.12 
4 . 2  2.15 

15 280 0.5 
5 270 c0.S 

10 270 cos  
5 220 <os  
10 350 ~ 0 . 5  

10 330 4 . 5  
10 370 4 . 5  
10 370 4 . 5  
5 170 C O S  

5 280 ‘0.5 

5 200 c o s  

10 Io(1 <0.5 
5 130 C O S  

5 260 c0.s 

5 280 ‘0.5 

5 110 C0.5 
5 120 cos  
5 150 r0.5 

10 120 co.5 
5 130 c0.5 

5 120 <O,S 

35 80 cos 
10 90 c0.s 

25 160 ~ 0 . 5  
i; 2 s  c3.s 

IS sa0 cos 
20 270 4 . 5  
25 230 eO.5 
25 310 4 . 5  
25 230 4 . 5  

c5 0.33 
4 0.23 
c5 0.26 
c5 0.28 
<S 0.26 

c5 0.15 
c s  0.19 
CS 0.24 
4 0.15 
cs  0.20 

c5 0.19 
<5 0.18 
e5 0.25 
4 0.25 
<5 0.23 

C S  0.11 
c5 0.17 
<5 0.28 

4 0.25 

e5 0.35 
c5 0.21 
cs 0.20 
4 0.21 
4 e.13 

cs 0.43 

<5 0.15 
cs 0.26 
c5 0.23 
CS 0.27 
<5 0.23 

<1 14 23 
4 lo  16 

cl 10 I7 
<I 10 13 

F I  I1 16 

Cl 10 14 
c1 10 15 
<I 9 15 
-21 8 12 
C1 9 14 

Cl 10 14 
<l 9 13 
a IO 12 
-1 IO I2 
C1 9 14 

e1 8 13 
41 8 12 

CI  It 18 
41 9 13 

-1 IO IS 

51 10 13 
Cl 9 u 
-1 15 21 
S I  12 19 
s: I1 ‘5  

-1 15 17 
C1 13 16 
C l  15 18 
Zl 16 19 
-1 15 18 

A .5gm sample is digested with 5 ml3:l HCVHNOJ 
at 95cfor 2 hours and diluted to 2% wbth D.I.HZ0. 

U 3.42 0.31 
,10 2.45 0.26 
16 2.28 0.21 
IO 2.52 0.25 
17 2.75 0.28 

11 2.37  0.22 
l3 2.57 0.26 
9 2.40  0.26 
9 2.05 0.19 

11 2.28 0.24 

. .  

J 2.22 0.2i 
16 2.53  0.22 

$3 2.31 0.24 
I3 2.29 0.24 
7  2.33 0.29 

: 9 2.20 0.21 
8 2.17 0.21 
9 2.25  0.24 

2.84 0.35 
i s  2.52 0.28 

16 2.21 0.28 
¶* 2.29 0.26 
39 2.61 0.24 
1% 2.45 0.22 
15 2.29 0.?7 

25 2.58 0.13 
22 2.47 0.15 
27 2.66 0.13 

2.69 0.13 
22 2.74 0.15 

M 
10 
20 
10 
10 20 

20 
10 
10 
10 

20 
10 
10 
10 
10 

IO 
10 

20 
10 

20 

10 
20 
10 
10 
?e 

10 
10 
10 
10 
10 

21 0.48 105s 
12 0.41 960 

14 0.36 935 
9 0.32 9’10 

14 0.38 535 

13 0.33 1045 
I5 0.36 675 
13  0.33 870 

10 0.31 910 
9 0.32 405 

9 0.41 465 
8 0.31 935 
7 0.35 480 
7  0.34 410 

10 0.33 685 

10 0.32 230 
10 0.33 370 

14 0.41 795 
10 0.33 515 

I1 0.36 630 

IO 0.36 455 
7 0.33 810 

10 0.42 385 
9 0.52 495 

I1 0.39 375 

12 0.40 425 
14 0.37 1075 
13 0.42 795 
15 0.43 1190 
15 0.44 800 

28 510 
22 590 
18 700 

22 1060 
18 440 

19 1480 
23 2080 
20 1230 
13 310 
16 1150 

19 sw 
16 no 
15 310 
15 210 
18 870 

1s 280 
14 340 
15 850 
21 400 
15 560 

13 670 
14 160 

20 120 
23 1% 

18 230 

21 790 
21 1310 
20  630 
21 490 
25 920 

17 
12 
20 
14 
18 

12 
I6 
24 

14 
8 

11 
13 
B 
E 

14 

2 
4 
9 
7 
6 

14 
3 

14 
4 

9 

7 
22 
21 
21 
19 

< 5  0.09 
5 0.12 

- 5  0.07 
4 0.09 

5 0.10 

5 0.09 
5 0.09 
5 0.08 

C S  0.07 
CS 0.07 

cs 0.09 

45 0.09 
<5 0.06 

<5 0.w 
5 0.09 

<5 0.09 
c5 0.08 

c5 0.10 
s5 0.08 

c5 0.08 

<5 0.08 
c5 0.09 
cs 0.08 

5 0.07 
5 0.09 

5 0.11 
5 0.12 
5 0.11 
5 0.11 
5 0.10 

36 <IO 
47 <IO 

34‘ 4 0  
35 <IO 
38 4 0  

31 <IO 
33 310 
31 <IO 
31 <IO 
31 +lO 

40 <10 
32 <IO 
40 <IO 
40 <IO 
32 c10 

35 c10 
34 <IO 
32 4 0  
44 10 
38 <IO 

34 4 0  
37 c10 
48 <IO 
37 <IO 
37 <IO 

43 < I O  
38 <IO 
44 <lo 
42 <IO 
41 <IO 

16 117 
5 122 
7 87 
6 111 
8 102 

8 126 
5 121 

4 127 
4 76 
5 i17 

6 8 0  

4 w  
4 104 

4 m  
4 110 

3  72 
3 8 0  
3 8 9  

13 86 
7 PI 

4 95 
5 Q  
3 51 
5 91 
4 6 8  

6 e2 
5 99 

4 a1 
5 76 

5 92 

6 
4 
4 
3 
7 

2 
5 
3 
3 
2 

3 

3 
2 

4 
5 

3 
3 
3 
5 
2 

2 
3 
3 
2 
3 

12 
a 

4 
4 

4 
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e 
Toklat Resources Ine. 
Anention: Tim Termuende 
Project: IR2001 
Sample: Soil 

1414005 6 t 0 0 W  
141.1005 St75W 
I414LnJS 5 + 5 w  
141400S  5C25W 
1414005 5+00W 

I414WS 4+75w 
1414005 4+50W 
IR(IIW5 4+25w 
1414005 4 t W W  
1414005 3+?5W 

11114WS3+50W 
11(140053+25W 
1434005 3+WW 
IR14WS 2+75W 
1414005 2+50W 

1R14GU5 2+25W 

1414005 LI7SW 
IR1400S 2+WW 

I R l m S  l t 5 0 W  
lRl4OOS 1+25W 

1R11005 0+75W 
I R I 4 W S  I+OOW 

14140(IS0+25W 
IRl4WS OISOW 

lR14005 o+oo 

11114Oc6 0+25E 
IR14WS 0+50E 
1414005  0175E 

Ik14MS 1+25E 
lRl4Om l+OOE 

Assayers Canada 
8282 Sherbmoke St., Vancouver, B.C., V5X 4Rb 

Tel: (604) 327-3436 Fax: (604) 327-3423 
Report No : lV0165 SJ 
Date : May-28-01 

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

A .5 gm Sample Is digesled with 5 ml3:l HClAiNO3 
at 9% for 2 houn and dNuted lo Xml with D.I.HZ0. 
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ToMat Resources  Inc. 
Attention: Tim Tennuende 

Project: IR2001 
Sample: soil 

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 

IR14WS I+ME 
IRl4WS  1+75E 
IR14WS2+OOE 
1R14M)S 2+25E 
lRl4005 2+50E 

IR140052+75E 
IR14WS 3tOOE 
1R14WS 3t25E 

IR14MS 3t75E 
IR14WS3tSOE 

lR14WS4t25E 
IR1400S4+WE 

1R14WS4+50E 
IR14WS4t75E 
IRl4WS  5+WE 

IR14WS 5+25E 
IR14WS 5+50E 
IRl4Ws 5f75E 
IR14005 6fWE 
lR14D05  6C25E 

IRl4aK6+5OE 
IRl.IWSM75E 
IRUOOS 7cWE 
IR14WS 7+25E 
iRSb% ;isti. 

IRIeWS 7+7SE 
IRl4WS 8+OOE 
IR14mS 8+ZSE 
IRl4WS  8t5OE 
1R14WS 8+75E 

Report No : 1V0165 SJ 
Date : May-28-01 

-0.2 2.01 5 320 0.5 
<0.2 I d 0  5 290  <0.5 
<0.2 2.27 10 290 0.5 
-0.2 1.60 5 230 COS 
a.2 2.63 15 470 4 . 5  

q0.2 3.05 75 160 0.5 
4 . 2  2.45 10 170 0.5 
q0.2 1.84 25 80 0.5 
-0.2 1.98 30 10s 0.5 
C0.2 3.17 15 190 0.5 

<0.2 3.75 65 150 4 . 5  
-0.2 3.26 45 120 0.5 
C0.2 2.96 30 90 0.5 
SO.2 2.19 IO 210 0.5 
-0.2 2.24 20 290 4 . 5  

<0.2 2.33 20 210 0.5 
t0.2 1.89 IS 310 0.5 
-0.2 2.38 20 480 0.5 
a . 2  2.12 20 850 <os  
~ 0 . 2  3.50 35 280 ~ 0 . 5  

e0.2 3.13 15 150 0.5 
<0.2 2.54 25 760 0.5 
c0.2 3.88 145 260 0.5 

0.2 5-08 55 160 < o s  
sc.2 2 . x  2s 232 C".s 

4 . 2  1.53 10 210 (0.5 
e0.2 2.26 15 260 c0.5 
e0.2 2.05 10 290 -3.5 
s0.2 1.96 IO 210 a . 5  
<0.2 1.60 10 1W ~ 0 . 5  

e 5  0.23 
< 5  0.23 
<5 0.17 
c5 0.15 
<5 0.38 

<5 0.21 
<5 0.22 

c5 0.48 
e5 0.43 
cs 0.28 

C5 0.26 
<5 0.76 
c5 0.31 
4 0.27 
<5 0.12 

<5 0.31 
<5 0.33 

cs 0.54 
<5 0.32 

4 0.45 

C 5  0.55 
c5 0.60 
<5 0.42 
c5 0.37 
c5 0.23 

4 0.18 
<5 0.10 
c5 0.23 
c5 0.17 
<s 0.14 

<I 
<I  
<I  
<I 
<I 

<I 
C1 

Cl 
<I 
C1 

C1 
<I 
<l 
C1 
<I 

Cl 
<I 
Cl 
<I 
C l  

Cl 
3 
<I 
tl 
<! 

Cl 

C l  

<I 
< I  
C l  

11 
9 

I1 
9 

I1 

14 
12 

10 
9 

14 

19 
I4 
I4 
13 
12 

13 
I3 
14 
14 
19 

17 
I4 
15 
10 
?3 

I1 
11 
I1 
I2  
I 1  

21 P 2.54 0.27 
22 9 2.40 0.25 
24 11 2.82 0.29 
22 9 2.31 0.24 
29 19 2.55 0.19 

44 104 3.48 0.22 
23 14 2.91 0.31 
30 62 2.37 0.17 
29 49 2.71 0.18 
24 32 3.21 0.21 

42 T? 4.21 0.31 
57 Irn. 3.33 0.21 
36 U 3.06 0.15 
20 16 2.69 0.21 
19 xa 2.83  0.21 

19 22 2,- 0.23 
21 U 2.71  0.19 
20 as 3.02 0.20 
18 Lu 2.55 0.15 
18 T2 3.71 0.17 

22 I S  2.92 0.19 
70 Ir 5.55 0.45 

19 24 3.18 0.20 
10 91 2.35 0.07 
20 ?a 3.01 0.18 

17 @ 2.36 0.19 
16 9 2.54 0.16 

19 f, 2.75  0.19 
17 +? 2.42 0.11 

16 # 2.44 0.17 

20 
20 
20 
20 
IO 

20 
20 

60 
20 
20 

20 
30 
20 
20 
IO 

10 
10 
10 
10 
10 

W 

10 
IO 

10 
10 

10 
10 
IO 
10 
10 

12 0.39 900 
I1 0.42 925 
15 0.48 595 
I1 0.43 630 
15 0.41 1305 

42 0.53 370 
15 0.46 290 
25 0.43 585 
25 0.36 245 
26 0.42 275 

47 0.66 445 
37 0.41 620 
25 0.34 205 
15 0.34 840 
15 0.33 825 

17 0.37 515 
17 0.33 1430 
23 0.31 2350 
22 0.23 3695 
20 0.33 855 

21 0.30 2100 
55 2.03 740 

32 0.33 590 
17 0.20 245 
21 0.44 355 

20 0.32 640 
20 0.28 380 

19 0.37 380 
16 0.28 1575 

17 0.28 440 

t2 
c2 
<I 
<2 
c2 

c2 
c2 

e2 
t i  
c2 

c2 
t2 
c2 
c2 
c2 

c2 
c2 
c2 
c2 
c2 

<2 
<2 
Cl 
c 2  
c2 

c2 
c2 
<2 
<2 
<2 

A .5 gm sample is digestsd with 5 ml3:l HCIR(N03 
at 95c for2 hours and diluied io 25ml w#h D.I.HS0. 
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0.01 <IO 
0.01 E l 0  
0.01 r10 
0.01 <lo  
0.02 ..IO 

0.01 e10 
0.02 < l o  

a.01 10 
0.01 <lo 

0.02 < l o  

0.02 10 

0.02 10 
0.02 <ID 

0.02 CIO 
0.01 t10 

0.01 c10 
0.01 <IO 
0.02 t10 
0.02 <IO 
0.03 c10 

0.02 10 
0.02 <IO 
0.03 4 0  
0.04 <10 
0.02 < l o  

0.01 <IO 
0.01 (10 

0.01 c10 
0.01 C l O  

0.01 <IO 

21 1290 
19 8W 
24 1900 
I8 6W 
23 2830 

45 230 
23 580 
24 130 
24 22c 
26 410 

33 700 
32 390 
23 200 
23 1700 
23 2130 

26 1630 

25 1830 
24 830 

21 4420 
38 1640 

67 370 
27 3890 
35  2820 
I9  3910 
27 810 

18 2680 
I 8  910 

16 17W 
22 1230 
16 1470 

I t  co.05 
to co.05 
14 G0.05 
10 a . 0 5  
12 co.05 

l.* a 0 5  
I? co.05 

M <0.05 

t.q co.05 
18 a . 0 5  

m a.05 
20 <0.05 

'42 C0.05 

.'% a .05  
C0.05 

26 (0.05 
a . 0 5  

28 <0.05 
i? a . 0 5  
a8 a .05  

i b  c0.05 
5b <0.05 

118 co.05 
12 4 . 0 5  
50 co.05 

I2 co.05 
16 <0.05 
22 C0.05 

e0.05 
16 co.05 

Sign&:- 

c5 
cs 
c5  
< 5  
< 5  

<5 
4 

c5 
c5 
c5  

<5 
5 

<5 

<5 
'5 

5 
c5 
<5 
< 5  
<5 

< 5  
5 

CS 

5 

5 

C5 

4 
CS 

c5 
E5 

- 

3 -10 
2 110 
3 TI0 
2 <lo  
3  210 

3 4 0  
5 <lo 

5 -10 

4 4 0  
4 -10 

6 e10 

4 -10 
7 510 

3 < l o  
3 <IO 

3 -10 

3 -10 
2 (10 

2 410 
4 c10 

15 <IO 

4 -10 
3 ClO 

3 + to  
4 <10 

2 d o  
2 -10 
2 -10 
2 +IO 
2 <IO 

I8 
17 
15 
12 
29 

9 
I1 
14 
13 
10 

19 
I8 

17 
8 

I1 

13 
21 

49 
21 

31 

46 
14 

33 
30 
20 

13 
5 

15 
10 
8 

C 5  0.07 31 4 0  
5 0.08 32 <IO 

45 0.07 31 <lo 
5 0.08 35 <IO 

5 0.11 34 <10 

5 0.11 58 c10 
5 0.09 40 4 0  
5 0.08 39 e10 
5 0.08 43 <IO 
5 0.13 44 c10 

5 0.20 66 10 

5 0.13 48 4 0  
5 0.12 51 ClO 

5 0.11 34 10 
5 0.10 34  10 

5 0.10 35 <lo  

5 0.11 35 <lo 
5 0.08 33 <10 

10 0.17 39 IO 
5 0.11 28 10 

5 0.12 31 l0 
5 0.20 132 <lo  

10 0.16 38 20 
10 0.21 33 < I D  
5 0.10 38 10 

C 5  0.10 31 <IO 
5 0.11 33 4 0  

5 0.11 37 <IO 
5 0.11 34 e10 

CS 0.09 31 <10 

8 $27 
5 128 
6 153 
5 119 
5 %  

16 97 

46 68 
7 113 

16 85 
1I 1Bb 

27 )31) 

37 107 
19 185 

6 33 
8 31s 

8 aw 

a 262 
6 1M 

13 323 
6 350 

28 I79 
10 731 
12 699 
12 105 
7 2 0  

6 161 
4 195 
4 138 
4 153 
4 164 

7 
3 
5 
3 
10 

IS 
9 
9 

36 
7 

25 

29 
28 

13 
10 

10 

6 
3 

28 
4 

9 
8 

28 
53 
18 

4 
12 

5 
6 
4 



Toklat Resources Inc. 
Attention:  Tim  Termuende 
Project 1R2001 
Sample: soil 

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

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

Report No : 1V0165 SJ 

Date : May-28-01 

A .5 gm sample is digested with 5 m l 3 1  HCUHNOS 
at 9% lor 2 houra and diluted 10 25ml with D.I.HZ0. 
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8282 Sherbmoke Street, 

Canada V5X4R6 
Vancouver, B.C. 

Tel: 604 327-3436 
Fa: 604 327-3423 

Attached are analysis certifkates for the followiag Assayers Canada file(s): 

File Number Page Number(s) File Status 

AfJCbmplete 

Complete 

0 Incomplere 

0 Incomplete 

0 Complete 

0 Complete 

0 Incomplete Complete 

0 Incomplete 0 Complete 

13 Incomplere 

Incomplete 



Toklat Resources Inc. 
Attention: T. Termuende 
Project: lROl 
Sample: soil 

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 

ReportNo : 1V0214 SJ 
Date : Jun-19-01 

Sam le 
N u m L  

A~ AI AS Ba ~8 Bi Ca Cd co Cr Cv Fe K La Li Mg Mn Mo Na Nb Ni P Pb S Sb Sc Sn Sr Ta Ti V W Y Zn Zr 
ppm X ppm pprn  ppm  pprn % ppm ppm  pprn  pprn % % ppm  ppm % ppm ppm % pprn ppm ppm  ppm % ppm  ppm  ppm ppm pprn % ppm  ppm  pum  ppm  pprn 

lR15005 OtOO <0,2 2.48 10 230 0.5 < 5  0.31 cl 17 21 29 2.87 0.14 10 14  0.39 2015 <2 0.01 10 22 1140 20 0.05 c5  2 <IO 18 <5 0.12 41 ClO 5 I14 4 

IR15ws0+5ow <0.7 2.44 LO 200 0.5 c s  0.13 ct 24 42 30 3.67 0.11 10 I8 0.61 1475 <2 0.01 10 31 890 22 GO.05 5 3 C10 7 C S  0.12 61 <lo 4 128 3 
IR15W50+25W ~ 0 . 2  2.86 5 230 1.0 <5 0.18 <I  21 27 41 3.09 0.25 10 16 0.48 1970 <2 0.02 10 27 1030 24 0.05 5 2 <IO I1 <5 0.13 46 <IO 9 116 6 

~ R I S W S O ~ ~ ~ W  <0.2 3.15 15 210 1.0 <5 0.22 cl 21 28 41  3.87 0.23 20 23 0.53 745 c2 0.01 C10 43 1970 28 <O.O5 5 4 <lo  10 ' 5  0.13 51 <LO 10 147 10 

lR15WSltOOW c0.2 1.29 5 230 1.0 E S  0.20 cl 8 16 10 1.89 0.11 10 9 0.31 105s e 2  0.01 C10 IS 1040 12 CO.05 <5 2 C 1 0  13 4 0.05 22 <IO 6 73 2 

1RlSwSl+2SW 4 . 2  2.27 S 150 1.0 c5 0.21 c l  22 22 I< 2.70 0.15 10 13 0.41 610 c 2  0.01 ClO 2B 680 16 s0.05 <5 3 c10 11 CS 0.10 36 C10 8 6s 4 

1~15wsI+5Ow <0,2 1.94 5 140 1.0 c5 0.30 <1 24 21 19 2.64 0.14 20 12 0.41 1310 t 2  0.01 <IO 24 520 IB c0.05 c5 3 c10 14 CS 0.09 33 c10 10 62 3 

IR15W51+75W 0 . 2  2.72 5 70 1.0 <5 0.14 cl 14 22 17 3.07 0.13 20 14  0.44 365 C2 0.01 t l O  22  780 18 CO.05 5 4 C10 6 <S 0.13 39 <lO 15 73 7 

IR150m2+00W <0.2 2.57 e5 90 2.0 <5 0.22 -3 16 19 15 2.73 0.11 30 2 5  0.37 765 <2 0.01 <IO 20 840 16 0.05 5 3 < I O  9 C 5  0.11 33 <IO 20 73 4 

IR150052+25W ~ 0 . 2  4.01 5 170 2.0 c5 0.38 cl 28 22 27 2.88 0.13 50 25 0.35 IW5 c2 0.02 c10 56 1440 11 cO.05 5 8 110 16 5 0.11 31 <IO 44 SO 13 

lR150052+5OW ~ 0 . 2  3.21 10 120 1.0 r S  0.29 cl 15 24 27 3.37 0.15 10 22 0.44 335 C2 0.01 10 37 1150 24 <0.05 5 4 G10 12 <S 0.15 42 <lo 11 76 12 

IR1500Slt7SW 4 . 2  2.20 5 160 0.5 <5 0.19 C l  9 13 24 2.49  0.14 10 11 0.28 970 <2 0.01 10 17 950 r0 0.05 5 2 <10 10 <5 0.11 31 4 0  6 73 5 

IR150053+OOW <0.2 2.12 5 120 1.5 < 5  0.23 cl  22 17 15  2.41 0.09 50 14 0.31 1920 t 2  0.01 10 21 830 16 0.05 e5 3 <10 17 <S 0.10 34 < l o  33 6i 4 

IRlSOOS3+25W c0.2 2.10 LO 140 0.5 ~5 0.17 <I 13 I 7  28 2.56 0.10 10 I1 0.35 1050 <2 0.01 10 18 860 16 0.05 C5 2 ClO 10 c5 0.10 35 <IO 6 72 4 

lRlSOOS3+SOW 4 . 2  2.18 5 230 1.0 x 5  0,32 cl 16 22 29 2.78 0.11 10 12  0.42 1585 c 2  0.01 10 22 580 16 CO.05 5 3 ~ 1 0  27 <5 0.11 42 <IO 7 66 6 

1R150053+75W c0.2 2.70 LO 230 1.0 < 5  0.34 <I 12 16 20  2.66 0.10 10 13  0.32 1045 c 2  0.02 10 21 930 16 4 . 0 5  c5 3 rlO 28 <S 0.13 38 <lo 7 69 9 

IR150054rOOW <0.2 2.55 10 220 1.0 < I  0.33 cl 13 17 21 3.08 0.18 10 15 0.49 1125 c 2  0.01 10 25 920 I2 <O.05 5 3 <lo  25 < 5  0.13 50 C10 7 71 9 
lRlfWS4+25W ~0.2 2.20 5 230 0.5 < 5  0.23 <I  14 17 21 3.20 0.21 10 14 0.59 1210 c 2  0.01 10 23 470 14 <0.05 <5 4 <10 21 <I 0.13 55 e10 5 65 5 

1R150054t5OW a 2  2.26 10 170 0.5 ~5 0.19 <I  I5 19 16 2.89 0.18 lo 13 0.46 750 c 7  0.01 10 21 720 12 c0.05 c5 3 d o  16 4 0.11 41 <IO 6 64 5 

1~fSOOS4t75W <0.2 2.45 5 280 0.5 e5 0.26 < I  I9 17 18 3.94 0.48 10 20 0.66 1330 c 2  0.07 10 25 720 12 <0.05 5 3 c10 16 <S 0.18 71 <IO 4 85 6 

j R l 5 0 ~ X  5+OW a 2  1.92 10 380 1.0 <5 0.32 <1 24 19 44 3.22 0.30 20 18 0.45 3140 <2 0.01 10 38 1080 18 c0.05 CS 3 el0 74 C S  0.12 50 <IO 12 136 3 

1R150055r2SW a 2  2.74 20 310 0.1 <5 0.16 Cl I6 16 29 3.72 0.36 10 19 0.49 1025 c2 0.07 10 23 2400 12 CO.05 5 4 C10 I1 <5 0.14 58 C10 5 109 12 

IR150055+80W <0.2 2.55 10 270 0.5 CS 0.12 cl 13 17 1a 2.86 0.19 10 16 0.37 605 c 2  0.02 c10 26 1330 12 4 . 0 5  <5 3 <lo  7 -3 0.13 42 <lo 4 98 17 

lRlSOOS5t75W <0.2 2.47 15 190 0.5 < 5  0.12 cl 12 16 16 2.68 0.16 10 I5 0.33 745 <2 0.02 IO 21 1630 12 <0.05 < 5  2 .;lo 9 0.14 40 t10 3 78 15 

:%:5?3S%W@ 0.2 1.98 5 470 0.5 < 5  0.42 cl 15 18 2U 2.69 0.21 10 I1 0.29 3980 <Z 0.02 c10 17 2770 16 c0.05 <5 2 <10 32 <5 0.11 37 t10 3 176 3 

IRISO0S6t25W c0.2 2.55 10 3 9 0  1.0 < 5  0.43 < I  21 23 47 4.24 0.36 10 20 0.70 1470 <2 0.02 20 30 2110 16 e0.05 C 5  4  <10 25 <5 0.14 82 < lo  5 140 4 

lR>SOOS6*50W C0.2 2.44 5 430 0.5 r5 0.42 cl 16 24 24 2.93 0.18 10 16 0.48 2295 <2 0.02 10 23 1930 I6 <0.05 c5 3 c10 35 8 0.14 45 C10 4 131 4 

plsoos6+75w c0.2 2.69 5 310 0.5 c5 0.39 c l  20 38 U 4.07 0.50 10 19 1.09 1420 <2 0.02 10 33 1350 10 c0.05 4 4 c10 20 5 0.15' 72 <ID 4 102 4 

IR150057+WW c0.2 2.85 5 380 0.5 e5 0.39 < I  27 83 30 3.39 0.25 10 23 1.06 1740 <2 0.02 20 47 1090 16 c0.05 ( 5  2 rl0 29 5 0.20 52 t10 3 11q 4 

lR150057t25W <0.2 2.81 15 350 0.5 e5 0.17 cl 22 25 24  3.38 0.24 10 22 0.55 I680 <2 0.02 LO 25 1380 14 cO.05 c5  3 c10 16 5 0.16 $1 C10 4 123 5 

A .5 gm sample is digesled with 5 ml3:! HClRlNO3 
at 9% for 2 hours and diluted to 25ml wdh D.I.HZ0. 

Page 1 of 9 Signed: 
I 



Toklat Resources Inc. 
Attention: T. Termuende 
Project: IROl 
Sample: soil 

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 

ReportNo : 1V0214 SJ 
Date : Jun-19-01 

tRISOoS7+50W ~ 0 . 2  2.36 I 5  3Do 0.5 t 5  0.26 cl 20 22 26 3.30 0.20 10 19  0.56  1475 <2  0.02 10 12 1610 16 cO.05 4 2 c10 18 -5  0.13 50 c10 3 111 3 
IR150057+75W <0,2 2.32 55 160 0.5 c5 0.35 cl 18 28 36 3.29 0.23 10 23  0.57 870 < 2  0.01 10 25  440 14 <0.05 C 5  3 <IO 10 5 0.12 51 <IO 6 71 3 
IR15WS8t00W a . 2  2.32 30 260 1.0 <5 0.33 4 19 37 31 3.25 0.23 20 19 0.67  1565 <2  0.02 20 30 810 10 4 . 0 5  4 3 c10 20 c 5  0.15 54 c10 6 101 3 

1~15WS8+50W c0.2 3.52 20 2W 0.5 e5 0.34 <I  32 17 58 4.00 0.32 10 18 0.83 1250 c2 0.02 10 27 670 10 ~ 0 . 0 5  e5 3 <IO 19 c5 0.17 76 <IO 4 95 8 
1~15W58+25W a . 2  2.24 25 1% 0.5 4 5  0.30 21 15 19 21 2.98 0.16 10 13 0.43 605 t2 0.02 IO 20 610 14 4 . 0 5  cS 3 4 0  13 c5 0.13 50 s10 6 4s 4 

IR15m8+75W 0.2 2.53 30 490 0.5 <5 0.57 <I  32 27 e 3.46 0.18 10 17 0.58 3495 c 2  0.01 10 27  2430 18 0.05 4 5  3 <I0 47 5 0.12 53 <IO 4 1% 4 

C ) 6 + 1 5 W S 9 + W W  
t0.2  3.41 85 240 1.0 <5 0.29 <1 26 40 3 9  4.25 0.42 10 29 0.91 1365 C2 0.02 10 41 430 24 <0.05 CS 4 c10 23 5 0.19 84 <IO 5 103 7 

IR15WS9+50W t0.2  3.20 65 480 1.0 <5 0.62 e1 25 23 36 3.63 0.37 30 26 0.53 1520 C2 0.02 <IO 44 4730 24 0.05 <S 4 <IO 77 5 0.15 45 <IO 14 190 LO 
IR1SW59+75W <0.2 3.31 60 300 1.0 <5 0.60 cl 36  29 57 4.45 0.62 10  25  0.89  1365 <2 0.02 20 34 750 16 0.05 e5 5 <IO 31 5 0.20 93 <IO 6 191 9 
IRI~WS~O+OOW <0.2 3.60 100 310 1.0 c5 0.43 el 36 23 63 6.30 1.30 20 37  1.14 1060 c 2  0.03 50 22 750 38 ~ 0 . 0 5  5 7 cl0 16 e 5  0.27 161 <LO 7 324 8 

. .  

IR15W510125W t0.2 2.05 75 70 0.5 <5 0.38 <1 16 23 43 3.34 0.44 10 23 0.85 365 C2 0.02 20 24 200 16 C0.05 r 5  4 C l O  10 c5 0.15 79 <IO 128 2 
IR1500510+50W ~ 0 . 2  2.32 25 200 0.5 <S 0.23 <I 14 16 13 2.97 0.25 10 14 0.40 700 C2 0.02 10 20 890 I4 <0.05 c5 3 c10 12 c5 0.13 60 <IO 5 98 5 
1~1500510175W q0.2 I.% 15 200 0.5 c5 0.31 cl 13 17 6 2.91  0.20 10 15 0.39 895 <2 0.02 l o  17 1300 14 ~ 0 . 0 5  c5 3 (10 18 c5 0.12 57 110 4  107 4 
IR15005lt+OOW c0.2 2.15 25 250 0.5 <5 0.27 cl 13 15 I3 2.75 0.19 10 12 0.32  1430 <2 0.02 10 16 1420 I6 ~ 0 . 0 5  c 5  3 < l o  20 <5 0.13 52 4 0  4 107 5 
IR1500S11125W c0.2 3.01 35 240 1.0 <S 0.23 <I 15 16 14 2.89 0.20 10 17 0.33 855 C2 0.02 10 24 1290 16 C0.05 r 5  2 <LO 20 5 0.15 45 -10 5 98 12 

IR15005ll+50W c0.2 2.13 4 0 .  250 0.5 E5 0.15 <I 21  23 21 3.29 0.21 10 19 0.51 1415 c 2  0.02 10 25  1260 20 <0.05 5 3 <EO 8 c5 0.12 55 <10 4 102 3 
IRIS005 11175W c0.2 2.06 70  270 1.0 <5 0.22 <I 16 21 IS 3.09 0.20 10 I 8  0.40 855 <2 0.02 10 25 2430 16 <0.05 <5 3 c f0  20 ‘.5 0.14 52 <IO 4 119 6 
1R1500512+00\V <0,2 2.42 85 240 1.0 c5 0.36 < I  22 23 34 3.57  0.20 10  19 0.#6 1310 c2 0.02 10 30 530 26 cO.05 <5 4 c10 25 t 5  0.13 64 <IO 8 PI 4 
IR1500S 12t25W <01 1.92 260  130 0.5 4 0.64 <I 19 24 28 3.68 0.27 10 16 0.55 815 <2  0.01 10 18 430 11 0.05 C 5  4 <IO 22 ~5 0.08 82 t 1 0  6 52 5 
IR1mos 12+50W <0.2 1.67 30 210 0.5 <5 0.21 c 1  I 6  18 3 1  3.23  0.28 10 10 0.50 890 e 2  0.01 c10 16 940 8 40.05 c5 3 <IO 15 c5 0.08 58 4 0  5 69 4 

o+oo 
+S ~ R I S W S 1 3 + 0 0 W  (0.2 2.79 2 W  370 1.0 CS 0.42 <I 29 42 P O  4.64 0.70 I0 27  1.07 1820  c2 0.01 10 29 1190 18 cO.05 5 6 c10 35 <5 0.16 103 E10 6 113 6 

IRlSW512+.)5W eO.2  1.94 40 310 0.5 <5 0.22 cl 21 22 24 3.60 0.36 10 14 0.57  1415 <2 0.01 ClO 20  2240 IS c0.05 5 3 <IO 20 c5 0.08 62 <IO 4 100 4 

*so 
I R L O Z  Ot75W 
IRL07S ItOOW 

c0.2 2.29 15 250 0.5 c5 0.19 ci 9 15 16 2.40 0.10 10 10 0.22 1455 c2 0.01 < l o  13 3550 14 <0.05 4 2 <IO 19 cs 0.06 28 t 1 0  3 121 5 
c0.2 1.07 20 140 1.0 4 0.46 c l  9 19 20 2.51  0.12 70 10 0.32  1610 c2 0.01 <IO 16 1120 I# 0.05 c5 2 <Io 31 <5 0.05 30 . < l o  45 63 3 

LRl075 l t 2 5 W  a.2 2.03 10 110 0.5 c5  0.07 <I I t  38 21 3.38 0.19 20  12 0.68 260 c2 0.01 < I 0  30 590 10 ~ 0 . 0 5  c5 3 4 0  5 -5  0.07 4 1  <lo 5 50 3 

I R L O ~ S  115OW 
IRL07S1+7SW cQ.2 1.61 5 130 0.5 CS 0.04 <I 8 18 8 3.05 0.06  10 9 0.19  250 c2 0.01 <IO 10 730 12 cO.05 C S  2 <IO 2 c5 0.06 45  <IO 4 44 4 

4 . 2  2.20 5 130 0.5 <5 0.06 C l  9 16 10 2.61  0.07  10  12  0.24 185 <2 0.01 <IO 12 620 8 cO.05 <5 2 <IO 5 ~5 0.07 35 <IO 3 55 9 

IRW7S2t2SW <0.2 0.65 5 70 <0.5 C5 & I 1  < I  3 10 4 1.60 0.08 10 3 0.12  435 C2 0.01 210 4 630 6 c0.05 c5 1 C l O  5 e 5  0.03 27 <IO I 28 1 
lRW75 ZtOOW tO.2 2.26 5  210 0.5 C5 0.04 < I  8 19 I ?  2.62 0.08 10 I1  0.24 2345 c2 0.01 <IO 14 1980 10 c0.05 c5 2 <IO 3 5 0.06 36 <IO 2 92 4 

IRW75  2t5OW <0.2 0.70 <S 170 0.5 <5 0.07 c l  4 8 1.33 0.04 10 3 0.08 200 <2 0.01 e10 4  170 8 c0.05 ES 1 c10 6 c5 0.04 24 ClO 1 30 1 

A .5 gm Sample is digested with 5 mi 33 HCllHN03 
at 95cfor2 houn and diluted to 25ml wiih D.I.H20. 
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e 
Toklat Resources Ioc. 
Anenlion: T. Termuende 
Project: IROl 
Sample: soil 

IRL07S  2+75W 
1111075 3tmW 
IRL075  JC25W 
IRlO75 3+WW 
IRLO75  3+7SW 

IR1075  4tCCW 
IR1075 4+25W 
: 8 ~ 0 7 s a t ~ w  

IRLO7S 5+WW 
LRL075 4+7W 

IRL07S  5+25W 
LRL075 5 C W  

IRLO7S 6+WW 
IRLO7S 5+7W 

IRL07S 6+2W 

IRLO75 6CSOW 
IRLOlS 6t75W 
LRlO75 7+WW 
IRLO7S  7+25W 
lRL07S 7CMW 

IRLO7S 8IWW 
IRLO7S 7+75W 

IRL075 8t25W 
IRL0758tWW 

lRL07.9 9tWW 
IRLO7S  9C2SW 
IRLO7S9+SW 
lRL07S  9+75W 

Assayers Canada 
X282 Sherbrooke St., Vancouver, B.C., V5X 4R6 

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

ReportNo : 1V0214 SJ 
Date : Jun-lc)-Ol 

s0.2 1.69 5 
<0.2 1.31 10 
~ 0 . 2  1.69 10 
0.2 1.52 5 

c0.2 1.81 5 

4 . 2  1.50 c5 
4 . 2  1.74 5 
q0.2  1.79 5 
<0.2 1.58 10 

0.2 1.60 c5 

4 . 2  1.86 5 
a 2  1.56 5 
4 . 2  2.32 5 
4 . 2  1.w 5 
4 . 2  2.46 10 

4 . 2  1.00 5 
4 . 2  2.12 10 
4 . 2  1.95 15 
i0.2 1.66 10 
q0.2 0.77 5 

4 . 2  2.50 10 

4 . 2  3.48 5 
~ 0 . 2  1.16 5 

<0.2 1.65 5 
<0.2 2.64 2 5  

c0.2  2.69 +5 
e . 2  3.42 %5 
4 . 2  3.84 5 
4 . 2  3.46 10 
<0.2 3.12 5 

140 0.5 4 0.12 <I 9 18 
100 0.5 <5 0.03 C1 8 23 
I 40  0.5 <5 0.11 <1 6 13 
170 0.5 4 0.06 4 7 14 
350 0.5 4 0.11 sl 9 16 

290 0.5 <5 0.21 ‘il 10 12 
140 0.5 4 0.11 +I 9 13 

110 1.0 c5 0.13 ‘il 11 18 

310 0.5 4 0.20 <I 14 14 
80 1.5 4 0.12 51 23 18 

210 0.5 <5 0.17 c1 9 17 
3W 0.5 4 0.11 ~1 9 16 

210 0.5 <5 0.19 4 10 25 
190 1.0 c5 0.07 <I 11 20 

1w 1.0 4 0.06 4 15 31 

110 0.5 c5 0.08 4 8 27 
170 1.0 c5 0.08 -il 15 49 
130 1.0 4 0.09 -tl 12 63 
170 1.0 c5 0.11 4 18 21 
IM 0.5 <5 0.04 -1 5 I1 

120 1.0 4 0.05 e1  10 16 
1W 0.5 4 0.10 4 7 15 
160 1.0 <5 0.08 rl 15 59 

140 1.0 <5 0.3: 4: 2: 239 
t W  0.5 c5 0.15 <I 12 44 

70 0.5 c5 0.07 e1 8 28 
160 1.5 4 0.11 CI m 138 
60 1.0 e5 0.05 tl 8 14 
90 0.5 4 0.04 cl 8 14 
70 0.5 <5 0.04 1;l 6 25 

A .5 gm sample is diwslfd wilh 5 ml3:I HCIWNOJ 
at 9% for 2 hours and dlluted to 2% with D.I.H20. 

16 2.51 0.15 10 
i?. 2.80 0.14 20 
11 2.12 0.07 10 
12 2.23 0.05 10 
11 2.61 0.10 10 

11 3.23  0.07 10 
10 2.36 0.09 10 
13 2.95 0.10 10 
18 2.95 0.11 20 
6 2.44 0.08 10 

14 2.36 0.08 10 

ai 2.76  0.09 io 
8 2.40 0.09 IO 

13 2.59 0.09 20 
2l 3.47 0.13 20 

9 2.43 0.09 20 
I S  3.22  0.13 20 
15 3.38 0.13 30 
I1 3.04 0.12 20 
4 1.96 0.11 20 

11 2.77 0.19 20 
5 2.53 0.11 10 

18 3.47 0.14 20 
10 3.52 0.11 20 
2S 5.37 O,l4 10 

7 3.06  0.07 10 
12 4.36 0.08 10 
11 2.54 0.07 c10 
11 2.69 0.05 10 
7 2.92 0.06 10 

0 0.35 605 
8 0.46 150 
8 0.21 555 
7 0.14 1820 

I 1  0.25 1200 

1% 0.45 480 

13 0.36 555 
9 0.20 1665 

11 0.52 I380 
11 0.20  3425 

9 0.32  1045 
9 0.28 2910 

15 0.28 940 
12 0.32  1275 
16 0.40 650 

8 0.25 610 
15 0.47 2930 

20 0.28 1375 
20 0.63 790 

6 0.13 195 

14 0.29 265 

20 0.66 490 
11 0.18 360 

21  1.93  1055 
17 0.41 1W5 

26 1.02 715 
14 0.24 400 

12 0.17  330 
12 0.15 410 
I4 0.27 160 

<2 0.01 
42 0.01 
c2 0.01 
c2 0.01 
c2 0.01 

c2 0.01 
c2 0.01 
22 0.01 
q.2 0.01 
<2 0.01 

-2 0.01 

T2 0.02 
c2 0.01 

+2 0.01 
<2 0.01 

<2 0.01 
-2 0.01 

1 2  0.01 
c2  0.01 

<2 0.01 

c2  0.01 

‘2 0.02 
<2 0.01 

(2 0.01 
22 0.01 

-2 0.02 
<2 0.02 
c2  0.02 

c2 0.01 
*2 0.02 

<IO 

4 0  
4 0  

<IO 
4 0  

<IO 
4 0  

<lo 
<10 

4 0  

C10 
t10 
10 
10 
10 

10 
10 

10 
C10 

10 

<IO 

20 
10 

20 
no 

x) 
IO 

10 
10 
10 

I5 920 
19 290 
11 970 
8 830 

12 3750 

12 640 

16 720 
I1 1260 

16 720 
12 1390 

14 1480 
13 1040 
18 820 

22 870 
19 780 

30 750 
15 560 

19 850 
36 530 

9 340 

17 470 

44 850 
10 970 

23 1110 
80 1350 

16 1540 
70 1510 
11 1420 
12 1290 
14 860 

8 co.05 
0 C0.05 

12 ~ 0 . 0 5  
18 0.05 
16 <0.05 

.s <0.05 
io ~ 0 . 0 5  
14 co.05 
16 0.05 
is: e0.05 

12 4 . 0 5  
10 C0.05 
12 4 . 0 5  
20 4 . 0 5  
16 sa.05 

16 C0.05 
18 4 . 0 5  
24 4 . 0 5  
26 <0.05 
10 4 . 0 5  

8 <0-05 
12 e0.05 

24 co.05 
14 -3305 

51 a . 0 5  

10 0.05 
I2 C0.05 
0 0.05 

0 co.05 
8 d . 0 5  

9 < 5  0.0s 
1 4 0.03 
9 < 5  0.05 
6 c5 0.07 

IS <5 0.w 

26 c 5  0.09 
11 r5 0.06 

11 c 5  0.07 
IO c5 0.06 

25 t 5  0.10 

18 <5 0.07 
12 5 0.06 

21 c5 0.08 
4 <5 0.10 

6 4 0.11 
8 4 0.07 

9 <5 0.08 
7 c5 0.11 

4 <5 0.08 

9 -5  o.m 

5 c5 0.11 
7 t 5  0.11 
5 5 0.19 
9 < 5  0.16 

33 <5 0.48 

5 5 0.29 
3 <5 0.13 

3 5 0.15 
2 5 0.13 
1 c5 0.10 

28 <lo 
28 <10 
25 t10 
31 (10 
33 <IO 

60 c10 
32 <IO 

38 <10 
37 <10 

31 <IO 

29 c:O 
31 <to 
37 <IO 
36 t10 
43 4 0  

4 4  <I0 
33 <10 

44 <10 
37 <10 
30 <lo 

31 <IO 
36 4 0  
SI <IO 
49 4 0  
LOO <IO 

43 4 0  
78 ’ <IO 
37 4 0  

40 <IO 
37 <IO 

4 55 5 
4 19 2 
3 50 4 
2 93 4 
2 a3 6 

2 62 1 

2 70 4 

13 57 3 
4 YO 3 

2 127 3 

4 E n  4 
3 6 0  2 
3 54 7 
5 61 3 
10 68 5 

2 48 2 
3 87 3 
4 e a  3 
3 9 0  2 
3 ) B  2 

7 49 16 
3 53 3 
6 71 14 
4 86 3 
4 1cQ 8 

2 5 8  7 

2 53 30 
2 151 11 

4 47 38 
2 so 21 
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Toklat Resources Inc. 
Attention: T. Termuende 
Project: lROl 
Sample: soil 

Sample 
Number 

lRLO75 10125W 
IRW75 lOt5OW 
IRU75 10+75W 
1RL075 Il+WW 
IRW75 11+25W 

1 lRL075 llt75W 
LO75 l1tY)W 

IRL075 12+WW 
IRLO75 I2C25W 
IRLO7S 12150W 

IRL075 12175W 
IRL075 I3+M)W 

IRlD85 Ot25W 
IRLO85 O + M  

IRlD85 OISOW 

lRL085Ot75W 
IRLO85 l+mW 
IRUIB5  1+25W 
lRLO85 1+50W 
IRL085 lr75W 

IRLO8S 2 t W W  
IRL085  2+25W 
IRLOBS 2t50W 
IRLO8S 2t75W 
1 ~ ~ 0 8 5  3taow 

I s  k5a"ik085 3+75W 
1RL085 3t25W 

IRL085 4+mW 
IRL085  4+25W 
IRL085 4+5'0W 

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 

ReportNo : IVO214 SJ 

Date : Jun-19-01 

-0.2 1.57 4 50 0.5 c5 0.02 
a . 2  4.15 10 BO 0.5 <5 0.03 

a 2  2.80 5 60 0.5 c5 0.03 
0.2 4.32 5 70 1.0 4 0.03 

~ 0 . 2  1.86 5 80 0.5 4 0.03 

a . 2  1.89 5 50 0.5 c5 0.03 
a . 2  1.83 5 40 0.5 < 5  0.03 
c0.2 1.95 -3 80 0.5 4 0.03 
a . 2  3.98 5 90 1.0 4 0.03 
c0.2 3.63 5 90 1.0 < 5  0.04 

<0.2 2.17 
0.2 2.62 

t 0 . 2  3.23 
'0.2  2.92 
c0.2 3.37 

a 2  2.64 
t0 .2  2.59 

a 2  4.51 
(0.2 1.71 

0.2 3.56 

4 . 2  2.94 
0.2 5.42 

-20.2 3.92 
0.6 4.43 

a . 2  3.14 

tO.2 3.12 
t0.2 0.98 
~ 0 . 2  3.03 
a 2  3.23 
a . 2  3.53 

C 5  70 
5 9 0  

c5 120 
5 la0 

5 110 

5 60 
5 8 0  
5 70 

<5 110 
5 110 

<I 60 
5 1 0  

5 60 
5 70 
5 100 

5 70 
c5 100 
cs BO 
10 1347 
IO 90 

0.5 < 5  0.04 
0.5 <5 0.10 
0.5 t 5  0.m 
0.5 c5  0.05 
1.0 < 5  0.07 

0.5 c5  0.04 
0.5 c 5  0.04 
1.0 e5 0.05 
1.0 C S  0.07 
1.0 c5 0.05 

0.5 c5  0.04 
1.0 c5 0.04 

1.0 c 5  0.04 
1.0 t5 0.05 
0.5 t 5  0.05 

1.0 c5 0.09 
0.5 CS 0.06 
1.0 <5 0.12 
1.0 c 5  0.05 
1.0 0.07 

<1 4 20 
<I 7 19 
4 11 23 
4 6 27 
C 1  9 25  

il 7 28 
<1 5 23 
<1 9 21 
<1 $2 29 
<1 12 24 

3 2.51 0.04 20 7 0.27 120 
14 2.78 0.06 10 11 0.20 1640 
I I  3.13 0.05 IO 16 0.25 165 
7 3.49 0.06 10 15 0.40 240 
8 3.17 0.08 20 15 0.51 165 

8 3.56 0.08 20 14 0.53 540 
10 2.90 0.07 W 12 0.41 145 
13 2.75 0.08 20 12  0 .47 170 
22 3.32 0.08 10 16 0.51 390 
13 2.92 0.08 10 16 0.37 575 

9 2.76 0.06 10 13 0.31 210 

i? 2.97 0.08 10 14 0.30 1035 
15 3.10 0.08 LO 15 0.30 765 

17 3.04 0.08 LO 13 0.31 910 
l4 3.45 0.07 10 16 0.22 555 

19 2.67 0.w 20 11 0.36 155 

7 2.67 0.04 t10 I i  0.10 325 
I3 2.92  0.07 10 13 0.26 285 

16 2.91 0.07 10 12 0.22 710 
la 2.20 0.w <IO 13 0.09 1620 

9 2.72 0.05 <IO 11 0.11 380 

8 2.69 0.04 <IO 9 0.09 MO 
7 1.98 0.05 10 10 0.12 245 

6 3.43 0.W IO 10 0.12 150 
9 2.81 0.05 LO 13 0.26 225 

11 2.44 0.06 10 13 0.25 230 
IO 2.44 0.06 10 6 0.11 225 

16 3.92 0.09 10 21 0.33 265 
6 3.03 0.06 <IO 13 0.12 225 

I7 3.66 0.09 10 17 0.31 345 

<2 0.01 
c2 0.02 
c 2  0.02 
s 2  0.01 
cz 0.01 

<2 0.01 
cz 0.01 

<2 0.01 
c 2  0.01 

t 2  0.02 

c 2  0.02 
c 2  0.02 
c 2  0.02 

<2 0.01 
<2 (1.01 

c2 0.01 
<2 0.01 

~2 0.02 
c2 0.02 

c2 0.02 

<2 0.02 
<2 0.02 
<2 0.02 
c2 0.02 
<2 0.01 

< 2  0.02 
<2 0.02 
<2 0.02 
c2 0.01 

2 0.02 

I1 530 

13 820 
10 1580 

15  770 
17  690 

14 €40 
19 900 

23 690 
16 570 

23 €40 

13 460 
17 1170 
17 960 
17 a60 
I5 1310 

20 540 
13 750 

19 5w 
10 1230 

12 1230 

10 1110 
13 710 
12 1360 
9 950 

18 790 

17 670 

10 680 
9 420 

24 1610 
2 0  990 

10 4 . 0 5  
8 0.05 
8 0.05 

12 4 . 0 5  
:u 4 . 0 5  

I* 4 . 0 5  
14 4 .05  
18 dJ.05 

16 0.05 
18 0.05 

I8 4 . 0 5  
62 0.05 
10 <0.05 
IS, 4 . 0 5  
10' a . 0 5  

14 4 . 0 5  
1* 10.05 

2$ co.05 
8 0.05 

6 .co.os 

6 0.05 
6 c0.05 
6 0.05 
0 0.05 
8 co.05 

12 t0.05 
16 a 0 5  
18 <a05 
16 0.05 

IO a 0 5  

F 5  
5 
5 
5 

c 5  

5 

<5 
5 

5 
5 

c5 
5 

C5 
5 

5 

5 
c 5  

5 
< 5  

5 

< 5  
< 5  

5 
5 
5 

5 
5 
5 
5 
5 

2 t10 
2 <10 
3 <IO 
3 tl0 
3 <IO 

3 <I0 
3 <IO 
3 4 0  
5 e10 
3 a 0  

2 <IO 
2 <IO 
3 <IO 

2 <IO 
2 <10 

2 <IO 
2 ClO 

2 4 0  
2 <IO 
2 <IO 

2 4 0  
2 <IO 
2 e10 
2 <IO 
2 <IO 

2 c10 
I <IO 
1 '10 
3 ClO 
3 4 0  

1 < 5  0.08 46 d o  

:I 5 0.11 40 <IO 
1 5 0.13 40 <IO 

:I c5 0.08 49 <lo 
1 c5 0.09 49 <IO 

:1 < 5  0.09 51 <IO 
I < 5  0.09 46 <IO 
2 <5 0.11 4 1  <IO 
1 5 0.21 50 ClO 
2 . 5 0.11 43 <IO 

12 e 5  0.16 44 e10 
2 e 5  0.09 45 t10 

10 5  0.15 48 <lo 
2 e 5  0.14 46 <IO 
2 5 0.13 47 <IO 

2 2 5  0.09 34 ClO 
2 r5  0.13 40 c10 
3 5 0.17 40 <IO 
7 <5 0.16 41 4 0  
3 5 0.16 33 <lo 

2 5 0.16 39 <lo 
4 5 0.22 32 <IO 
2 5 0.16 40 <IO 
2 5 0.12 44 e10 
2 cs 0.09 39 <IO 

6 5 0.11 40 C10 
5 <5 0.14 39 4 0  
9 <5 0.20 51 4 0  
1 c5 0.14 54 c10 
6 5 0.14 48 <I0 

2 33 3 
2 49 19 

3 55 6 
2 50 18 
2 n 43 

2 46 5 
3 6 2  4 

4 55 5 
5 83 37 
3 97 18 

2 59 6 
3 69 IO 
5 89 29 
4 70 I 3  
3 70 21 

6 53 27 
4 17 16 
2 49 42 
6 50 6 
3 61 17 

2 48 51 

2 39 51 
2 41  25 

2 33 26 
3 37 23 

4 27 19 
4 4 1  2 
2 4) 29 
4 74 14 

5 74 I f  

A .5 gm sample is digested with 5 i?4 3:l HCIIHN03 
at 95c for 2 hours and  diluted  to 25ml with D.I.HZ0. 
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Toklat Resources Lnc. 
Attention: T. Termueode 
Project: IROl 
Sample: soil 

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 

ReportNo : 1V0214 SJ 
Date : Jun-19-01 

Number 
Sample 4s AI As Ea Be Ei Ca M Co Cr Cu Fe K La Li M Mn Mo Na Nb Ni P Pb S Sb Sc Sn Sr Ta TI V W Y Zn Zr 

ppm % ppm  ppm ppm ppm % ppm ppm p p  ppm % % ppm ppm 4 ppm ppm *A ppm ppm  porn w m  *A ppm ppm ppm ppm ppm OA ppm  ppm  ppm ppm ppm 

IRL08S 5 + m w  
lRUl8S 4t75W 

IRLOBS 5+2W 
nuoas s + m  
IRL085 5 + 7 M  

IRLOS  6+WW 
IRLOBS 6 t 2 5 W  
'RLO85 b t W  
IRL085 6 + 7 M  
IRLO8S 7 t m w  

IRL0857+MW 
IRLO85 7+25W 

lRLO8S 8 t 0 0 W  
IRL0858t25W 

LRLOBS 7 t 7 5 W  

IRLOBS 8+WW 
IRLO85 8+75W 
lRL08S 9 t 0 0 W  

IRL0859t50W 
Intoas 9 t x w  

1RLO85 9t75W 
1RLO85 lOIO0W 

IRLOBS IOtSmV 
IRL085 10t25W 

IRLOBS 10+75W 

I 1woas t~+ow 
1RLO8S l l t 2 5 W  
IRLOBS 1145ow 
1RLO85 l l t 7 5 W  
I R L O S  12iOOW 

c0.2 4.16 15 100 1.0 e5 0.03 
0.2 3.38 10 130 1.0 c5  0.05 

q0.2 4.39 10 80 1.0 c5 0.02 
0.2 3.14 10 100 1.0 <5 0.03 

0.4 3.57 10 W 1.0 c5 0.04 

0.4 3.48 15 60 1.0 C 5  0.06 
-0.2 1.91 10 50 0.5 C5 0.02 
a 2  1.27 4 70 0.5 c5 0.05 

0.2  3.59 5 70 0.5 C 5  0" 

0.2  3.74 c5 50 1.0 cs 0.02 

-7.2 1.56 10 
-0.2 3.38 4 
<0.2  3.38 5 
~ 0 . 2  2.92 4 
c0.2 2.76 10 

-0.2 3.12 5 
~ 0 . 2  2.15 10 
4 . 2  2.28 10 
4 . 2  2.05 10 
<62  1.85 10 

0.5 s5 0.02 
1.0 (5 0.05 
1.0 c5 0.11 
1.5 C5 0.69 
0.5 -5  0.06 

1.0 <5 0.05 
0.5 45 0.04 

0.5 <5 0.03 
1.0 < 5  0.03 

0.5 c s  0.02 

~ 0 . 2  3.31 10 100 1.0 c5 0.03 
~ 0 . 2  2.80 10 130 1.0 C 5  0.13 
c0.2 2.81 10 70 1.0 45 0.11 

0.2 5.47 5 60 1.0 C5 0.03 
a 2  4.28 5 %J LO (5  x 4  

a 2  3.23 c5 70 0.5 -5  0.03 
a . 2  4.08 5 BO 1.0 c s  0.04 
c0.2  4.37 5 70 1.0 C S  0.04 
c0.2 4.16 5 W 1.0 < 5  0.03 
r0.2 4.88 10 80 0.5 q 5  0.02 

A .5 gm sample is digesled wilh 5 rnl3:l HCVHN03 
at 95c for 2 hours and  diluted lo 25ml wilh D.I.H20. 

16 0.26 465 
20 0.45 250 
12 0.14 690 
15 0.16 550 
12 0.14 275 

I1 0.11 315 
11 0.17 155 
4 0.04 205 

I, 0.11 boo 
9 0.07  390 

10 0.25 100 
13 0.13 1555 
22 0.43 ZOO 
34 1.79 590 
15 0.34 465 

22 1.51 490 
14 0.66 255 
10 0.27 235 
10 0.16 210 
10 0.32 100 

21  0.99 220 
14  0.35 525 
15 0.55 210 
8 0.11 380 
9 0.18 160 

10 0.14 3 W  
12 0.20 245 
14 0.20 460 
12  0.20 435 
12 0.17 185 

c2 0.02 <10 

<2 0.01 <IO 
C Z  0.01 4 0  

t 2  0.01 <to 
'2 0.01 c10 

c 2  0.01 <lo 
t 2  0.01 <IO 
c2 0.01 10 
<2 0.D1 <I0 
<2 0.01 <IO 

CZ 0.01 <IO 
E2  0.01 4 0  

c2 0.01 10 
<2 0.01 50 
<2 0.01 10 

<2 0.01 10 

c2 0.01 10 
c2 0.01 <IO 
c2 0.01 4 0  
c2 0.01 a 0  

<2 0.01 30 
c 2  0.01 20 
~2 0.01 40 

c 2  0.01 <IO 
t2 0.01 <IO 

c2  0.01 IO 
2 0.01 e10 
2 0.01 <IO 

<2 0.01 <lo 
c 2  0.01 c10 

3 C 5  0.15 48 C10 
1 5 0.16 6 7  <lo 

cl 5 0.14 44 4 0  
2 5 0.14 39 <IO 

1 5 0.14 43 ClO 

4 5 0.10 34 <IO 
c1 <I 0.05 33 4 0  

3 5 0.08 28 <IO 

e l  I 0.14 37 c10 
2 S 0.13 37 <lo 

2 5 0.16 40 <IO 
1 E5 0.04 26 C10 

12 <I 0.39 102 <IO 
2 5 0.17 57 <IO 

1 C 5  0.13 46 <10 

3 I 0.19 85 (10 
2 <5 0.12 55 <IO 
1 CS 0.08 40  <lo 
1 c5 0.10 40 4 0  
1 <S 0.15 55 <IO 

4 5 0.19 6 3  <IO 
6 <5 0.18 53 <IO 

c1 10 0.15 37 <lo 
7 6 0.28 71 <lo 

<I  5 0.18 4 8  <IO 

(1 I 0.14 45 4 0  

2 5 0.11 33 <IO 
3 I 0.14  37 <10 

cl I 0.13  43 C10 
2 5 0.13 39 <IO 

3 
3 
2 
3 
4 

2 
2 
1 

2 

2 

3 
3 
3 
6 
2 

4 

4 

2 
3 

4 

3 
2 
3 

4 
2 

2 
5 
2 
2 
2 

22 
51 
28 

3 7  
86 
74 
89 
55 

89 
63 

41 
52 

57 

?B 
82 
m 
45 
44 

5 3  
60 
5 7  
74 
5 7  

25 
36 
19 
25 
26 

22 
7 
6 

34 
38 

14 
4 

22 
20 
15 

I7 
10 
6 
9 
8 

13 
19 

30 

49 
49 

21 

36 
58 

35 
49 
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Tokiat Resources Ine. 
Attention: T.  Termuende 
Project: IROl 
Sample: soil 

Sample 
Number 

lRLO8S  12C25W 
lRL08S I2t5OW 
IRLLWS 12175W 
1nLons 13rmw 
IRLWS OIOO 

1RU1950+25W 
lRL09S  0+50W 
lRLO9S  OC75W 
lRLO9S I t O O W  
lRL095  1+25W 

lRL095 l+SOW 

IRL095 2+0m 
lRLO% lC75W 

IRL095 Zt25W 
1R1095 Z+SOW 

lRL095  2+75W 
IRL995  3+00W 
lRLW3+25W 
lRLW5 3+50W 
l a m  3 1 7 5 ~  

lRLW5 4COOW 
lRL095  4+25W 
ZRL095 4iSOW 
lRLWS4+75W 
:%x5 % O W  

lRLW5 5150W 
IRLWS  5+25W 

lRLW56+00W 
lRLWS  5+75w 

lRLO9S 6+25W 

Assayers Canada 
8282 Sherbrooke St., Vancouver, B.C., V5X4R6 

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

Report No : I V0214 SJ 
Date : Jun-19-01 

0.2 4.98 
0.2 5.05 

(0.2 5.20 
0.2 4.61 

c0.2 1.69 

4 . 2  1.86 
<0.2 1.63 

<0.2 1.74 
4 . 2  1.61 
a . 2  2.72 

c0.2 2.67 

c0.2 2.11 
4 . 2  1.m 

<0.2 2.56 
<0,2 2.40 

4 . 2  3.38 
C0.2 2.39 
s0.2 2.83 
q0.2 2.02 
4 . 2  2.67 

10.2 3.11 
t0.2 2.84 
t0.2 3.11 
-33.2 2.70 
c0.2 2.75 

C0.2 3.29 
-3.2 3.44 
S0.2 3.32 
a 2  2.80 
<0,2 2.71 

5 50 
5 70 
5 70 
5 70 
5 220 

15 170 
5 170 
5 240 

10 240 
5 260 

c 5  90 
5 240 

5 110 
5 130 
5 170 

I 260 
15 80 
10 130 
10 120 
15 230 

10 160 
5 250 

20 230 
15 250 
10 240 

5 280 
:s 380 

5 260 

LO 120 
5 150 

0.5 c5 0.02 
1.0 c5 0.06 
1.0 <5 0.03 

0.5 -5 0.17 
1.0 <5 0.03 

1.0 c5 0.09 
1.0 4 0.16 
0.5 <5 0.09 
0.5 e5 0.14 
1.0 c5 0.13 

0.5 cs 0.08 
1.0 c5 0.12 

1.0 C S  0.07 
1.0 c5 0.16 
1.0 4 0.16 

2.0 <5 0.15 
1.0 c5 0.45 

1.0 c5 0.10 
1.0 c5 0.23 
1.0 -3 0.25 

1.5 c5 0.21 
1.5 4 0.28 
1.0 <5 0.16 
1.0 c5 0.20 
1.0 c5 0.20 

1.5 <5 0.26 
1.0 <5 0.19 

1.5 4 0.16 
1.5 4 0.19 

1.0 t 5  0.11 

14 
12 
I1 
12 
17 

13 
14 

I 2  
13 
14 

I4 

14 
I t  

I1 
12 

27 
13 

21 

24 
29 

21 
31 
23 
20 
17 

14 
14 

19 
14 

23 

R 2.96 0.06 
19 2.46 0.05 
16 2.30 0.06 
14 2.47  0.05 
11 2.47 0.15 

l? 2.48 0.15 
15 2.52 0.15 

'15 2.41 0.13 
'12 2.34 0.12 
19 2.60 0.12 

12 2.62 0.10 
11. 2.26 oo? 
ii. 2.48 0.07. 
15 2.26 0.06 
12 2.66 0.w 

11 2.56 0.07 
38 3.47 0.07 
17 3.18 0.08 

18 3.61 0.20 
19 3.81 0.13 

4.90 0.49 
21 5.09 0.41 

14 4.71 0.39 
16 4.41 0.40 

11 5-08 0.48 

14 5.09 0.59 

P 5.63 0.78 
15 5.28 0.72 

21 4.62 0.30 
23 4.17 0.21 

I1 0.1s 240 
13 0.18 370 
10 0.16 230 
10 0.14 495 
13 0.34 725 

I 2  0.29 625 
13 0.28 840 

11 0.24  1075 
12 0.13 1360 
14 0.26 1115 

13 0.26 1255 
8 0.17 480 

12 0.24 400 
9 0.18 970 
10 0.20 1100 

IO 0.20 2085 
14 0.33 1420 
12 0-34 495 
16 0.48 870 
16 0.39 i595 

17 0.51 1070 
28 0.70 I010 
14 0.46 1220 

15 0.52 13W 
15 0.47 1250 

19 0.56 1615 
17 0.49 1350 

19 0.50 1180 
19 0.60 690 

I8 0.52 795 

CZ 0.01 <IO 
<2 0.01 <IO 
<2 0.01 c10 
c2 0.01 e10 
<2 a m  c m  

c2 0.01 <lo 
<2 0.01 c10 
<2 0.01 <IO 
<2 0.01 c10 
<2 0.01 4 0  

<2 0.01 <IO 
t 2  0.01 a 0  
c2 0.01 C l O  

c2 0.01 c10 
<2 0.01 210 

c2  0.01 <lo 
C Z  0.02 a 0  

<Z 0.01 < I O  
c2  0.01 <lo 
c2 0.02 <lo 

<2 0.02 e10 

<I 0.02 10 

<2 0.02 <IO 
< 2  0.02 d o  

s2 0.02 <lo 

<2 0.02 CIO 
-2  0.02 <IO 

c2  0.02 c10 
c2 0.02 <lo 
<2 0.01 c10 

14 1020 
9 1180 

10 1000 
11 1170 
2 1  1470 

22 680 
24 600 
19 1160 
21 610 
29 840 

35 620 
15 220 
21 410 
21 400 
17 9 0  

27 570 
21 790 
21 550 
20 990 

18 1510 

19 550 
21 510 
19 960 
15 540 
13 700 

13 530 
IS 740 

17 340 
14 720 

20 480 

<I 
3 
1 
2 

23 

10 
16 
13 
19 
15 

13 

4 
7 

14 
17 

33 
W 
7 

20 
2s 

18 
22 
16 
15 
12 

17 
13 

11 
14 

5 

10 0.14 
5 0.12 

5 0.15 
5 0.14 

<5 0.10 

<5 0.10 
c5 0.10 

5 0.09 
c5 0.10 

5 0.13 

5 0.12 

<5 0.07 
c5 0.06 

5 0.09 
c5 0.12 

5 0.13 
5 0.11 
5 0.09 

4 0.15 
<5 0.09 

1 5  0.20 
<5 0.16 
<5 0.18 
<5 0.18 
-5  0.19 

<5 0.25 
C 5  0.23 

t 5  0.25 
c5 0. I9 
CS 0.15 

36 <IO 
34 <10 
34 t10 
33 <lo 
31 4 0  

28 '10 
26 4 0  
27 <IO 
32. C10 

28 <IO 

31 110 
30 4 0  
29 <IO 
29 110 
36 C10 

34 4 0  
48 <lo 
43 <lo 
59 <IO 
58 ClO 

106 <lo 
78 < l o  

74 C l O  

78 <IO 
101 <IO 

95 ' (10 
91 <lo 

80 c10 
94 4 0  

74 <IO 

1 
4 
3 
3 
5 

6 
5 

4 
5 

5 

12 

4 
4 

6 
3 

3 
26 

9 
5 

7 

10 
18 
4 

4 
5 

S 
5 

7 
7 
4 

A .5 gm sample is dbested with 5 ml3:l HCUHNOS 
at 9% for 2 hours and dilufed to Z5ml with D.i.HZO. 
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56 
76 
67 
63 
4 

4 
6 
5 
4 

15 

16 
2 

12 

I1 
11 

12 

14 
6 

3 
4 

11 
4 

11 
8 
5 

8 

11 
8 

7 
7 



e 
ToMat Resources Inc. 
Anention: T. Tenuende 
Project: IROl 
Sample: soil 

Sample 
Number 

IRLWS 6+50W 
1111095 6+75W 
Inum 7 + ~ w  
I R W  7*25W 
1Rl095 7+50W 

IR1095 7+75W 
111LO9S 8tWW 
?%LO% 8+25w 
1RL095 BtSOW 
11110% 8t75W 

IRLOIK 9+ww 
IRlO959+25W 
IRLO% 9+MW 

IR109S lOtOOW 
lRLO95 9+75w 

1WO9S 10125W 
lRLO95 lOI50W 
lRLO95 10+75W 
1RL095 1ltOOW 
1RL095 l l t25W 

1RLOS l l t 50W 
I R L 0 9 5  11+75W 
lRlO% 12+ww 
Kit095 12125W 
IRL095 I2+50W 

I R L W S  12C7SW 
I R l 0 9 S  13tWW 
I R L l O S  o+oo 
IRl1050+25W 
IR~~OSOC~OW 

Assayers Canada 
8282 Sherbrooke Si., Vancouver, B.C.. VSX 4R6 

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

ReportNo : 1VOt14 SI 
Date : Jun-19-01 

-0.2  3.13 
C0.2 2.92 
q0.2 2.73 
a 2  2.87 
~ 0 . 2  3.82 

-0.2 2.20 
C0.2 3.42 

c0.2 2.49 
-0.2  2.17 

a.2 2.38 

S0.2 4.20 
a 2  3.36 
c0.2 2.66 
0.2 2.15 
0.2 3.19 

-0.2 2.93 
q0.2  3.36 
0.2 2.58 

-0.2 1.51 
c0.2 3.30 

~ 0 . 2  3.65 
0.2 4.36 
0.2 4.42 

q0.2 3.85 
0,2 4.67 

c0.2 2.68 
0.2 3.83 
0.2 2 .w  
0.2 3.27 
0.2 3.20 

25 120 
60 110 
00 70 
15 I60 
10 140 

70 90 

100 100 
45 130 

20 100 
10 140 

5 120 
5 120 

4 90 
5 60 
10 70 

5 I20  

I5 1W 
5 150 

20 80 
15 90 

5 70 

5 90 
5 80 

5 80 
5 60 

5 70 

c5 300 
5 60 

<5 190 
5 190 

1.5 

2.0 
1.5 

1.0 
1.5 

2.5 
1.0 

1.0 
1.0 

1.0 

1.0 
1.0 
0.5 
0.5 
0.5 

1.0 

0.9 
1.0 

0.5 
1.0 

0.5 
1.0 
1.0 

G.5 
1.0 

0.5 
0.5 

0.5 
1.0 
1.0 

c5 0.15 

e5 0.16 
<5 0.09 

e5 0.07 
c5 0.08 

-5  0.09 
c5 0.05 

<5 0.05 
c5 0.10 

<5 0.05 

C5 0.05 
s5 0.05 
<5 0.03 
c5 0.03 
c5 0.03 

<5 0.04 
cs 0.06 

c5 0.07 
cs 0.05 

<s 0.0) 

e5 0.04 
C 5  0.03 
c5 0.03 

ss 3 2  
cs 0.04 

c5 0.04 
cs 0.02 
c5 0.11 
c5 0.09 
C S  0.16 

C l  20 24 33 3.81 0.20 30 

cl 18 51 27 4.51 4.18 20 
cl 17 31 31 4.13 0.17 20 

cl 16 27 16 3.59 0.14 10 
16 29 24. 3.59 0.17 10 

cl 22 27 71 3.43 0.18 30 
C 1  13 26 1s 3.40 0.13 10 
C1 10 25 15 3.69 0.13 20 
<I 12 33 24 3.90 0.17 20 
cl 13 23 17 3.27 0.12 20 

rl 16 87 l2 4.05 0.16 20 
C 1  13 36 2s. 3.63 0.12 10 

cl 7 14 12 2.68 0.08 10 
cl 5 13 10 3.11 0.06 10 
Cl 7 12 1e 2.56 0.06 <IO 

cl I1 30 9 2.83 0.07 10 

<1 7 15 11 2.76 0,05 10 
cl 14 69 16 3.40 0.08 IO 

Cl 7 23 l! 2.98 0.07 10 
cl 10 28 18 3.68 0.07 10 

4 8 13 11 2.61 0.06 4 0  
cl 8 14 17 2.94 0.06 ClO 
Cl 9 14 10 2.59 0.05 C 1 0  
Cl I1 13 16  2.91 0.05 10 
el 7 14 24 2.80 0.05 d o  

<I  6 12 11 2.41 0.05 <IO 
<I 5 13 1F 2.68 0.05 ClO 
4 14 17 10 2-36 0.08 C10 
C l  9 13 15 2.22 0.07 10 
<1 11 16 12 2.71 0.07 c10 

A .5 gm sample is digested with 5 mi 3:1 HCVHN03 
at 95c for 2 hours and diluted to 25ml wRh D.I.H20. 

16 0.47 1070 
21 0.48 610 
19 0.63 610 

21 0.47 300 
19 0.39 500 

22 0.44 550 
20 0.34 400 

18 0.57 360 
19 0.41 350 

15 0.36 860 

18 0.42 275 
17 0.70 490 
10 0.16 420 
9 0.16 170 
10 0.16 365 

15 0.20 1120 
22 0.71 580 

13 0.32 160 
12 0.18 325 

20 0.33 375 

11 0.17  475 
9 0.15 465 

11 0.17 480 

10 0.16 330 
11 0.16 885 

9 0.12 615 
10 0.15 235 
11 0.27 2355 

11 0.23 1075 
9 0.18 1675 

22 690 
24 602 
34 480 
20 340 
21 490 

zs 510 
20 670 
17 770 
23 420 
20 470 

25 670 
39 750 
12 540 
10 440 
13 630 

19 590 
40 1640 

17 770 
12 1470 

20 1340 

I1 1070 
11 1240 

12 1060 
I 2  1140 
9 940 

‘11 710 
10 1020 
17 1430 
15 1020 
19 840 

14 CO.05 

12 co.05 
16 cO.05 

12 c0.05 * co.05 

14 C0.05 

.14 4 .05  
M a . 0 5  
14 <0.05 

1? co.05 

10 C0.05 
12 d.05 
.¶ 4 . 0 5  

10 <0.05 
10 0.05 

12 4 . 0 5  
10 co.05 
!O 4 . 0 5  
14. 4.D5 
i o  0.05 

10 0.05 
6 0.05 
I 005 
6 0.05 
6 0.05 

0 0.05 
8 0.05 

Ill c0.05 
10 co.05 
10 4 . 0 5  

5 
5 

<5 
5 

5 

5 
5 
5 
5 
5 

<5 
5 

<5 
c5 
<5 

C 5  

c5 
5 

c5 
c5  

4 
C5 

c5 

CS 
C S  

C 5  

c5 
<5 
c5 
c5 

4 4 0  
4 e10 
6 <lo 
3 4 0  
3 e10 

3 4 0  
3 4 0  

2 <lo 

2 <IO 
4 -30 

4 (10 
4 <IO 
2 ClO 

2 <IO 
1 <IO 

1 <IO 
4 <to 

2 4 0  
1 <IO 

2 CIO 

2 4 0  
2 4 0  
2 <lo 
3 c10 
2 <IO 

1 4 0  
2 ‘LO 
1 <to  
2 <10 
I -30 

I1 
6 

16 
6 
5 

10 
3 
7 

4 
3 

4 
3 
I 
1 
1 

3 
4 
2 
5 
3 

1 
2 

3 
I 

Cl 

2 
I 

11 
14 

I7 

C 5  0.16 
<S 0.15 

<5 0.16 
e5 0.13 

5 0.18 

s5 0.14 
<S D.14 

4 0.12 

c5 0.11 
f 0.12 

c5 0.15 
5 0.18 

c5 0.08 
c s  0.11 
<5 0.13 

<5 0.12 
c5 0.15 
<5 0.09 
c5 0.09 
< 5  0.14 

<5 0.12 
5 0.14 

10 0.14 
5 0.14 

s 0.12 

5 0.03 

c5 0.13 
5 0.12 

c5 0.12 
5 0.12 

61 <lo 
64 C10 
82 c10 
57 <IO 
59 <lo 

17 <10 
45 <10 
49 <IO 

41 <10 
53 <10 

51 e10 
64 <IO 
40 <IO 
45 (10 
37 <10 

40 cl0 
54 <10 
35 <10 
39 <lo 
44 <IO 

35 Sf0 
39 c10 
35 c10 

40 4 0  
40 e10 

34 El0 
42 ClO 
36 4 0  
35 ClO 
41 ClO 

15 87 
6 %  

13 73 
4 85 
6 71 

20 87 
5 83 
4 71 
5 sa 
5 57 

5 61) 
4 €4 
2 47 
1 41 
2 6 0  

2 62 
3 6 9  

3 45 
2 51 

4 62 

2 61 
2 5 2  
3 57 
4 55 
2 47 

2 47 
2 35 
2 I31 
5 7 0  
2 07 

13  
7 

IS 
3 

31 

4 

10 
3 
4 

4 

32 
8 

13 
12 
31 

13 
15 
9 
4 

19 

41 
25 

36 
44 
31 

19 
38 
8 

20 
13 



Toklat Resources Inc. 
Attention: T. Termuende 
Project: IROl 
Sample: soil 

lRL1OS  Ot75W 
IRL10S l+OOW 
lRlloS l r 2 5 W  
IRLlOS 1+50W 
IRLIOS 1+75W 

IRL10S 2r00W 
lRLlOS  2+25W 
1RL105 2 t 5 W  
lRLlO5 2t75W 
1nuos ~ + O O W  

IRLlff i  3t5OW 
lRLlOS3t25W 

lRLlOS 3t75W 
1RLlOS  4+00W 
1RLlOS 4+25W 

1RLlOS 4t50W 

1RL10S 5t00W 
IRUOS 4t75W 

IUUOS  5tZSW 
IRLlOS  5+50W 

IRLlOS 5t75W 
1RLlOS 6+00W 

IRLlOS 6+50W 
lRLlOS 6t25W 

IRL105  6+75W 

1RLlOS  7+WW 
IRLIO5 7t25W 
LRLLOS 7tmw 
lRLlOS 7+7sw 
IRLIOS 8+OOW 

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

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

MULTJ-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

Report No : lV0214 SJ 
Date : fun- 19-01 

t0.2 2.22 
a . 2  3.27 
a . 2  4.01 
d0.2 2.07 
4 . 2  1.m 

L0.2 3.M 
<0.2 2.62 
‘0.2  1.17 
‘0.2 1.91 
0.2 2.31 

15 120 
5 140 

10 130 
5 130 
5 2 w  

5 270 

t 5  180 
5 160 

5 110 
5 220 

0,5 
1 .o 

0.5 
1.0 

0.5 

1.0 
1.0 
0.5 
0.5 
1.0 

c5 0.07 

< 5  0.10 
c5 0.10 

e5 0.N 
c5 0.10 

t5 0.w 
c5 0.11 

c5 0.13 
L5 0.18 

c5 0.12 

cl l o  18 12 2.65  0.08 10 
4 10 14 11 2.51 0.07 10 

cl 12 26 16 2.86  0.12 10 
-z1 12 26 ‘11 2.79  0.12  10 

Cl I3 21 I7 2.88 0.10 10 

4 14 25 21 2.99  0.14  20 

cl 13 17 8 2.38 0.09 10 
CI 14 19 x i  2.71 0.w 10 

cl 10 17 .12 2.33 0.W 10 
<I 15 13 .I). 2.37  0.07 10 

11 0.22 205 
11 024 360 

13 0.35 370 
I1 0.43 730 
12 0.43 1230 

14 0.37 1420 
13 0.27 1450 
8 0.25  2045 
9 0.29 465 
I1 0.18 1680 

c2 0.01 
c2 0.02 
c2 0.01 

<2 0.01 
<2 0.01 

c2 0.01 
c2 0.02 

c2 0.01 
c2 0.01 

c2 0.02 

17 1240 
16 1260 
24 1260 
21 910 
21  1190 

33  1210 
16 790 

12 740 
11 810 

13 1400 

14 C0.05 
8 co.05 

1.2 <0.05 
12 ~ 0 . 0 5  

10 4 . 0 5  

12 NJ.05 
12 <0.05 
.I2 C0.05 
l o  c0.05 
¶O <0.05 

e 5  
<5 
c5 
C5 
c5 

C5 
<5 

<5 
c5 

5 

2 
2 
3 
2. 
2 

3 
2 

2 
2 

1 

11 c5 0.12 36 
8 <5 0.08 36 

10 5 0.12 39 
4 C 5  0.08 40 

10 4 0.06 39 

8 CS 0.10 39 

11 cs 0.09 39 
6 CS 0.12 43 

13 S 0.15 37 
6 CS 0.10 38 

3 73 7 
3 5) 30 
7 62 24 

4 91 2 
5 76 4 

13 ta5 I I  
4 52  7 
3 68 2 

3 1000 8 
5 53 6 

A .5 gm sample is digesled wilh 5 ml3:l HCVHN03 
a95c far 2 hwn and diluted to 25ml with D.L.HZ0. 
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Toklat Resources Inc. 
Attention: T. Tennuende 
Project IROl 
Sample: soil 

Sample 
Number 

IRLIOS 8125W 
IRLlOS 8+50W 
1RLl05  0175W 
IRLIOS 9+00W 

IRL105 1OtM)W 
IRLICS lOf25W 
IRLlffi  lOt5OW 
IRLlOS 10f75W 

IRLIQS 11+OOW 
IRL105 l l t25W 
IRLIOS l l t 50W 
IRLlOS llt75W 
IRL105 12+00w 

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 

Report No : 

Date 
1V0214 SJ 

Jun-19-01 

ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % % PW w m  % ppm ppm % ppm w m  wm ppm % ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm AS AI As Ba Be Bi Ca Cd Co Cr Cu Fe K La Li Mg Mn Mo Ne Nb Ni P Pb S Sb Sc Sn Sr Ta Ti V W Y Zn Zr 

4 . 2  3.63 

<0.2 2.M) 
(0.2 3.w 

a 2  2.49 
0.2 1.95 

c0.2 2.40 
4 . 2  3.30 

4 . 2  3.29 
c0.2 2.86 
4 . 2  2.87 

4 . 2  2.89 
0.2 1.79 
0.6 2.05 

4 . 2  3.09 
4 . 2  2.60 

15 4w 1.5 4 1.49 ~1 31 102 b? hl l  0.36 20 

20 350 1.0 CS 0.17 G I  21 19 13 3.45 0.18 20 
10 210 1.0 c5 0.14 cl 21 44 49 4.05 0.40 10 

I 5  320 0.5 c5 0.45 4 55 16 71 3.49 0.17 10 
10 220 1.0 c5 0.10 4 18 19 27 3.54 0.12 10 

10 120 1.0 4 0.11 cl 11 21 2.93 0.09 10 

15 200 1.0 <5 0.24 C l  21 50 27 3.56 0.16 10 
30 150 1.0 ~5 0.17 C l  30 62 kI 3.74 0.19 10 

20 160 0.5 4 0.18 a 19 35 % 3.04 0.16 c10 

40 140 1.0 t 5  0.43 cl 20 56 13 4.75 0.22 10 

15 170 0.5 c5 0.13 C l  12 24 I1 3.02 0.12 10 

130 130 1.0 4 0.10 cl 14 26 21 3.38 0.13 10 
45 140 0.5 c5 0.07 c1 13 19 13 2.98 O.W 10 

N, 

IO 150 0.5 <5 0.11 e1 20 32 a? 3.59 0.11 10 

e5 130 1.0 < s  o.10 CI 14 25 *E 3.54 0.12 IO 

A .5 gm sample is digested with 5 m( 3:l HCIMN03 
at 95c for 2 hours and diluted to Z5ml with D.i.H20. 

36 2.77  3545 

18 0.39 309 
26 0.99 20W 

14 0.51 1140 
13 0.54 3845 

13 0.38 620 

20 0.85 1245 
13 0.66 1580 

29 0.8? 1410 
20 0‘58 1660 

32 1.31 740 

15 0.40 1115 
11 0.36 1185 

17 0.48 415 
14 0.29 800 

<2 0.01 70 
<2 0.01 4 0  
<2 0.01 <lo 
<2 0.01 c10 
<2 0.01 4 0  

2 0.02 10 
<2 0.01 10 

e 0.01 10 
2 0.01 10 

<2 0.01 210 

<2 0.01 20 

<2 0.01 10 
<2 0.01 10 

e2 0.01 <lo 
<z 0.01. ClO 

84 2430 
27 7W 
22 1270 
19 13% 
26 1440 

22 580 
2s 660 
38 1290 

27 660 

37 760 
17 420 
19 570 
24 620 
17 550 

41 6x0 

5 
5 

4 
S 
5 

c5 
c5 

5 
4 
CS 

c5 
5 

5 
5 

c5 

10 Is3 12 
6 91  7 

10 124 4 

6 78 6 
4 150 4 

3 71  21 
4 7 0  6 

4 89 7 
3 98 12 

2 86 7 

4 101 13 
2 7 9  6 
3 111 5 
4 91 15 
2 85 10 



c. 

Sample 
Name 
lRL06S 10175W 
IRL03S01W 
IRL03S0+25W 
IRL03S 0+50W 
IRL03S 0+75W 
IRLMS  i+WW 
IRL03S 1+2W 
IRLO3S i+m 
IRL03S 1r75W 
IRL03S 2 + W  
lRL03S 2125W 
I R L 0 3 S 2 + m  
IRL03S2+75W 
IRL03S 3 + W  
IRL03S 3r25W 
IRL03S 3+50W 
IRL03S 3r75W 
IRLMS  4+wW 
IRL03S4+25W 
IRL03S 4+50W 
IRLO3S 4t75W 
IRL03S 5 + w w  

IW ICP ICP ICP ICP 

PPm % PPm ppm ppm 
Ag AI As Sa Be 

<0.2 5.71 c5 60 1 
<0.2 2.31 5 110 0.5 
4 2  3.12 c5 100 0.5 
c0.2 1.36 c5 50 0.5 

c0.2 2.44 <5 60 0.5 

c0.2 4.51  ~5 70 0.5 

~ 0 . 2  4.2  5 60 1 

<0.2  4.81  5 80 1 

<0.2 2.67 5 60 0.5 

<0.2 4.58  5  70  0.5 

0 2  7.05  5 50 0.5 

C0.2 3.11 <5 60 0.5 

ICP ICP 
Bi Ca 

ppm % 
<5 0.07 
4 0.04 
4 0.05 
<5 0.02 
c5 0.02 
<5 0.03 

<5 0.03 
c5 0.04 

c5 0.04 
c5 0.04 
6 0.06 
c5 0.04 

ICP ICP 
C A C O  

ICP  ICP  ICP 
Cr  Cu Fe 

ppm  ppm % 
16 20 2.76 
15 12 3.56 
18 12 3.26 
11 5 2.26 
14 11 3.11 
12 7 2.59 

ICP ICP ICP 
K La Li 

0.06 10 12 
0.09 20 12 
0.08 i o  14 
0.05 30 3 
0.07 20 10 
0.06 i o  8 
0.06 i o  13 
0.06 i o  15 
0.05 4 0  9 
0.08 i o  15 
0.06 i o  11 
0.09 10 15 

% ppm  ppm 

ICP  ICP  ICP 
Mg Mn MO 

0.21 240 2 
% ppm  ppm 

0.26 1265 c2 
0.35 435 c2 

0.23 145 c2 
0.2 150 <2 

0.15 260 <2 

ICP ICP ICP 
Na Nb Ni 

0.02 i o  i o  
0.01 4 0  17 
0.01 i o  13 
0.01 10 6 
0.01 4 0  9 
0.02 i o  7 

0.01 d o  i o  
0.02 10 9 

0.02 4 0  8 
0.01 4 0  13 
0.01 i o  i o  
0.01 4 0  16 
0.02 4 0  12 
0.02 4 0  15 
0.01 4 0  12 
0.02 4 0  14 
0.02 i o  11 

% ppm PPm 

ICP ICP 
P Pb 

1220 6 
610 20 
810 12 
260 12 
720 14 

ppm  ppm 

ICP 
S 

0.05 
% 

c0.05 
c0.05 
q0.05 
405 
< O B  

0.05 
0.05 

0.05 
0.05 
0.05 

ICP ICP ICP 
Sb SC Sn 

5 4 4 0  
c5 2 4 0  
<5 2 <io 
<5 1 4 0  
c5 2 4 0  
6 1 4 0  

4 3 4 0  
c5 2 4 0  

5  3 <io 
5 2 4 0  
5  2 4 0  

c5 2 4 0  
5 3 4 0  

<5 2 4 0  
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<5 2 d o  
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5 3 4 0  

ppm  PPm  ppm 
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Z, 
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68 
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<1 7 
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19 13 3.91 
18 12 279 
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0.25 235 <2 
0.15 335 c2 
0.24 240 <2 
0.16 260 <2 

2160 12 
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2 5 0.17 47 4 0  2 

4 i o  0.18 48 <IO 2 
2 5 0.11 36 4 0  3 
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4 5 1260 20 
." .. 

25 17  3.15 0.26 415 c2 960 16 
980 14 

1030 16 
850 14 
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1760  18 
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700  24 

0.05 
0.05 
0.05 
nm 

I 5 0,12 a9 4 0  4 
1 5 0.18 48 4 0  2 

4 5 0.13 43 4 0  3 
1 5 0.16 44 <10 4 

d 5  0.17 44 4 0  3 
<1 5  0.19 54 E10 2 69 

<0.2 4.7 <5 70 1 
0.2 5.42 5 70 1 

<0.2 4.49 5 70 0.5 
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<5 0.04 
4 0.04 
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20 13 3.67  0.07 10 15 0.19 265 <2 

19 10 3.92 0.07 10 14 0.2 215 c2 
21 20 3.47 0.08 10 16 0.23 170 C 2  
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. . 
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0.05 C0.2 4.74 5 60 0.5 

<0.2 5.72 5 60 0.5 c5 0.04 
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c0.2 4.71 5 110 1 c5 0.05 
<0.2 4.49 5 100 1 <5 0.04 
c0.2 1.97 5 80 0.5 <5 0.03 

c5 0.04 21 12 4.7 
4 7 
4 10 
4 13 
C! 7 
d 5 

0.02 4 0  12 0.05 
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c0.05 

C 1  5 0.17  47 4 0  3 
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1 5 0.15  42 4 0  3 

1 5 014 42 d O  3 

io3 
79 
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5 2 4 0  
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. .. 
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~~ ~ ." . 
5 1 4 0  
.~ 

1VO245SJ 
1VO245SJ 
iVO245SJ 
1M245SJ 
iV0245SJ 
1V0245SJ 
1VO245SJ 
1V0245SJ 
1W245SJ 
iV024551 
1VO245SJ 
1V0245SJ 
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28 
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20 
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<2 0.01 
c2 0.01 

0.01 
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0.01 
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4 0  
4 0  

4 0  
i o  

4 0  
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23 
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4 
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C5 0.07 
4 0.06 
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37 
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37 
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4 0  4  137 6 
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44 4 0  2 68 9 
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50 4 0  2 64 3 
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d o  3 89 3 

0.47  945 

0.36 1940 
0.93 1690 

0.33 1610 

<2 

c2 
c2  

c2 

22 

Sd 
86 

5 0.5 
0.5 IRL03S 1+25E 5 4 

<0.2 
c0.2 
<0.2 
a 2  
<0.2 

2.69 
1.95 
1.99 
1.86 
1.97 

<5 
5 

<5 
c5 
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80 
70 
60 
70 

0.5 
0.5 
0.5 
0.5 
0.5 

0.06 

0.03 
0.03 

0.04 
0.04 

0.08 0.33 440 
0.45 300 
0.48 540 
0.57 720 
0.53 565 

14 0.44 980 

c2 
500 16 

18 

670  14 

22 
18 

7 m  22 

CO.05 
<0.05 
~0.05 
c0.05 
~0 .05  
C0.05 
<0.05 
4 0 5  
CO.05 
<0.05 
CO.05 

C0.05 
CO.05 

CO.05 

c0.05 
CO.05 
4 0 5  
GO.05 

<0.05 
C 0 . 0 5  

C O . 0 5  

C O . 0 5  

a 0 5  
c0.05 
<0.05 

CO.05 

CO.05 

2 
'1 
4 

ti 

1 
1 

i o  3.51 
12 3.88 
10 4.22 
i o  4.15 

0.07 
0.08 
0.09 
0.09 

20 
20 
20 
20 IRL03S 2150E 

~~~ 

<5 
. ._  
620 
980 c0.2 

<0.2 
c0.2 
c0.2 ~ ~ ~ 

c0.2 2.16 

2.33 
1.74 

2~03 
1.92 

c5 
5 
5 

<5 

120 
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90 
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60 

1 
22 
16 

22 
18 

21 
32 

14  3.76 0.1 
0.09 
0.09 
0.1 
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20 <2 5 
5 

<5 
5 

c5 
5 

5 
5 
5 
5 

c5 

21 
3 

14 
d 

43 
9 3.68 
9 3.88 

11 379 

20 
20 
20 
30 

12 

13 
12 

12 

0.57  1795 

0.56  490 
0.65 770 

0.51  315 

c2 650 
550 
570 
660 
880 

26 
18 
22 
22 
26 

1 4 0  5 76 2 

4 0  3 68 2 
4 0  3 62 2 

<10 3 73 3 

0.5 
0.5 
0.5 

c2 
<2 
c2 

d o  
4 0  
4 0  

44 
39 
34 i o  

5 
0.02 

~~ 

2 
1 

IRL03S4+WE 
IRL03S4+25E 
IRL03S 4+9E 
IRL03S 4+75E 

a 2  
c0.2 
c0.2 
a 2  

2.56 
1.75 
1.71 

~~ 1.67 
a 2  2.38 

2.05 

0.5 
1 

0.5 
0.5 

1 

0.03 
0.04 
0.03 
0.02 
0.04 

29 13 4.02 
4  4.29 

i o  3.49 
14  3.18 
12 3.4 
7 4% 

0.12 30 14 
12 
i o  

15 
9 

!5 
30 13 

13 
9 

0.55 770 
~ ~~ 

4 0  c5 0.06 
~ 

41 
<5 
i o  
15 

120 

110 
120 

14 
11 
14 

23 
14 

49 
38 
24 
29 

0.08 
0.13 
0.15 
0.12 
0.11 

20 
30 
30 
30 

0.62 575 
0.8 535 

0.32 1025 
0.45 9M 

<2 480 
490 
610 
640 
820 
490 

18 
20 
26 
24 
20 

3 
2 
4 0  
<io 
4 0  
4 0  
4 0  

4 0  
4 0  

4 0  
4 0  

4 0  
4 0  

4 0  
4 0  
4 0  
4 0  
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1 
1 

4 
1 
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26 
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49 
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30 
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16 
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24 

4 0  2 M 3 
<io 3 70 2 
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<io 3 e6 3 

c2 
c2 
<2 

0.01 
0.01 
0 01 

<5 0.02 
<5 0.02 

i o  230 
. .. 

2 
2 c0.2 

c0.2 
<0.2 

c0.2 

5 
15 

25 
15 

20 
20 
20 
20 
25 
20 

140 
210 
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90 
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120 
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93 
80 

0.07 37 
33 

15 
17 

17 ~~~~ 

15 13 2.95 

30 
~~ 

5 
0.5 
0.5 
0.5 
0.5 

1.86 
1.99 
1.41 

0.06 
0.03 
0.01 
0.02 

d 
<1 
<I 
d 
4 

14 
13 

12 
6 

i o  

14 3.27 
18 3.09 
19 2.95 
19 2.92 

0.15 
0.13 
0.13 
0 14 

0.38 1445 
0.24 1045 

0.23  445 
0.2 340 

0.21 630 

<2 
E 2  
c2 
c2 
c2 
<2 

0.01 28 
38 
44 
42 
38 
40 
36 

2 
2 

7 
3 
2 
2 

11 

4 0  4 e6 3 
4 0  4 107 8 
4 0  4 86 3 
4 0  4 106 3 
4 0  4 129 2 
4 0  5 140 3 

30 
30 
30 

0.01 
0.01 
n 01 

450 
390 
4 m  

<5 0.04 
4 0.02 
<5 0.03 
<5 0.04 

1 
2 
1 

1.83 
- 

11 
14 1.22 

1.67 
1.59 
2.09 
1.21 
1.88 
1.7 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.06 0.14 30 
.~ 

0.01 580 
630 

." 
0.05 
0.04 
0.04 
0.08 

14 
11 
9 
7 
8 

16 
13 
16 
13 
12 

17 2.8 
19 2.61 
19 3.06 
12 2.4 
14 2.6 

0.13 
0.11 
0.11 
0.12 
0.1 

30 
30 
20 
20 
20 
20 

13 
11 
17 
i o  
12 

0.22 1050 
0.19  420 
0.22 250 
0.13  1610 
0.16 330 
0.21 320 

0.01 23 
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14 fiR0 
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2 

6 <5 0.06 
.~ 
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c2 
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0.01 
0.01 
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26 
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20 
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0.03 7 16 11 3.37 0.11 20 c2 740 
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<5 0.07 

~ 
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1VO24S IRLMSOIZSE 
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~ ~~ ~~~ ~~ .. ... ." . ..  .. .- 

c5 1 4 0  
5 2 d o  
s 2 

c5 2 4 0  
. . .. 

4 2 4 0  
5 2 4 0  

5 2 4 0  
5 2 4 0  
5 2 <IO 
5 3 4 0  
5 2 4 0  
5 2 4 0  
5 2 <io 
5 2 4 0  
5 3 c10 
5 2 4 0  

<5 2 4 0  
5 3 4 0  

5 2 <IO 

d 
8 

4 
4 
3 

d 

d 
< I  
< I  

1 

I 

2 
2 

2 
2 

<5 0.11 40 4 0  3 
5 0.13 44 d o  2 

c5 0.11 48 4 0  2 
5 0.11 37 4 0  3 

<5 0.m 44 d o  2 
c5 0.07 M 4 0  2 
<5 0.08 54 4 0  2 
<5 0.08 49 4 0  1 
4 0.06 51 4 0  5 
-5 0.08 44 4 0  2 

<5 0.09 51 4 0  2 
5 0.11 42 4 0  2 

6 0.07 45 4 0  2 
5 0.11 43 4 0  4 

<5 0.08 53 4 0  2 
4 0.11 62 4 0  2 
<5 0.09 43 4 0  3 
CJ 0.12 46 <IO 4 
<5 0.08 53 4 0  2 
4 0.09 50 d o  3 
<5 0.08 41 4 0  3 
6 0.13 56 4 0  2 

56 
98 
73 
58 
61 
62 
57 
58 

104 
82 

75 
80 

105 
50 
68 

122 
69 

116 
76 

117 
134 
84 

17 
8 

24 
6 

11 
3 
3 
3 

6 
3 

12 
6 

i o  
11 

5 

12 
7 

19 
3 
7 

10 
9 



d 

CerldiCBle Samge 
NYmQer Name 

Ag AI AI BB 8e 8i CB Cd Co Cr Cu Fe K La Li Mg Mn DM NB Nb NI P PQ S SQ Sc Sn Sr TB Ti V  W Y Zn 21 

lVO272SJ H C R P W  
1VO272SJ HCRO+25E 

e02 2.43 5 Bo 0.5 -5 0.03 <1 7 20 25 4.99 0.08 10 10 0.32 370  2 0.01 4 0  12 880 28 0.05 5 2 ‘10 <1 <5 0.12 53 <10 2 74 19 
r0.2 1.49 5 70 0.5 r;5 0.04 4 8 17 20 3.90 0.m 10 9 0.36 410 2 0.Oi 10 13 690 W <DO5 5 2 < IO 4 c5 0.10 47 4 0  2 78 4 

1VO272SJ HCROr75E 
1VO272SJ  HCR  O+5OE <0.2 2.41 5 80 0.5 <5 0.03 4 17 18 30 3.88 0.m 10 12 0.35 1010 2 0.02 -30 15 1290 22 r0.05 5 2 4 0  <I e5 0.09 38 4 0  3 84 8 

e0.2 2.87 5 BO 0.5 <5 0.02 s l  3 6 11 0.90 0.03 10 5 0.06 45 e2 0.02 10 2 1190 12 <0.05 ‘5 2 ‘10 2 5 0.14 18 4 0  4 19 28 

lVOZ72SJ HCR 1+25E 
1VO272SJ  HCR l + W E  

e 2  2.84 5 80 0.5 <5 0.03 <l 14 19 30 3.71 0.m 10 15 0.40  575 e2 0.01 4 0  19 1520 24 e0.05 5 2 (10 < I  <5 0.08 37 40 4 BB 7 
4 . 2  2.08 10 80 0.5 <5 0.02 4 B 15 32 3.10 0.05 20 12 0.40 185 2 0.01 <lo 25 780 18 <0.05 Q 2 ‘10 4 d 0.04 24 C10 3 92 23 

1VO272SJ  HCR  1+5OE 
1VO272SJ  HCR l+75E 

e0.2 4.03 5 70 0.5 45 0.03 4 10 15 28 3.28 0.07 10 13 0.25 855 2 0.01 10 13 1580 14 0.05 5 2 < l o  4 5 0.15 44 (10 4 84 18 

lV0272S.l HCR?+WE 
<0.2  3.04 5 80 1.0 -5 0.02 c l  14 15 28 3.84 0.07 10 13 0.28 425 2 0.02  e10 15 770 18 <0.05 5 3 C10 4 <5 0.15 44 4 0  8 80 40 

1VO272SJ  HCR 2+25E a . 2  3.28 5 WI 0.5 q5 0.01 <t 7 11 11 2.80 0.06 10 12 0.16 925 2 0.02 <to 10 HOO 12 0.05 4 1 e o  <f 5 0.12 37 * io  1 78 25 

lVO272SJ HCR 2t75E 
lV0272SJ HCR2rSOE <0.2 4.98 10 50 0.5 -5 0.02 <1 7 19 18 4.32 0.05 10 14 0.34 235 <2 0.02 4 0  10 1870 22 0.05 5 2 4 0  4 5 0.10 39 4 0  2 89 49 

lVO272SJ HCR 3+WE d0.2 2.72 5 80 0.5 ~5 0.03 7 19 15 4.39 0.06 10 12 0.28 575 2 0.01 <lo 13 860 n 0.05 5 2 <IO <I 4 0.12 46 <lo I ea 14 
1VO272SJ HCR 3+25E 
lV0272SJ HCR 3+50E 

4 . 2  3.44 5 70 0.5 <5 0.03 <I 9 15 11 3.18 0.08 10 15 0.20 930 c2 0.02 4 0  11 1040 14 e0.05 5 2 4 0  <1 5 0.11 Y (10 1 108 15 
e0.2 4.30 15 80 0.5 -5 0.03 4 8 18 22 4.08 0.06 10 15 0.27 540 2 0.02 e10 13 1890 50 0.05 5 3 4 0  4 5 0.12 42 ClO 3 153 30 

1V0272SJ HCR 3*75E 
lVO272SJ HCR 4+WE 

~ 0 . 2  4.42 5 80 0.5 -5 0.03 <1 9 14 22 3.47 0.05 a 0  11 0.18 380 2 0.02 e10 8 1220 18 0.05 5 2 ‘10 4 5 0.18 40 4 0  3 78 33 
(0.2 2.12 Q 20 0.5 $5 0.01 ri 4 8 15 2.38 0.04 10 7 0.13 385 <2 0.01 20 3 550 12 c0.05 4 1 e l 0  4 <5 0.07 19 <lo 2 33 W 

1VO272SJ HCR4+25E 
lVO272SJ HCR 4+WE ‘0.2 3.13 5 70 0.5 *5 0.03 c1 7 22 18 3.38 0.08 10 15 0.19 380 2 0.02 4 0  14 940 22 d0.05 5 2 (10 <1 5 0.12 45 4 0  2 97 13 

0.2 3.38 5 70 0.5 <5 0.02 4 7  11 i 9  3.08 0.04 4 0  11 0.26 180 <2 0.01 10 11 460 14 0.05 d 3 4 0  <1 5 0.13 58 <lo 2 88 39 

lV0272S.l  HCR 4+75E q . 2  3.81 5 90 0.5 c5 0.04 4 7 19 25 3.88 0.07 10 13 0.19 815 2 0.02 4 0  10 2500 28 ~ 0 . 0 5  5 2 4 0  C l  5 0.11 49 4 0  2 88 17 
1VO272SJ  HCR 5+WE 
1VO272SJ  HCR 5+25E 

e0.2 5.37 5 BO 0.5 *5 0.4 4 8 18 18 3.41 0.05 4 0  13 0.15 475  <2 0.02 e10 8 1820 12 0.05 5 2 <lo 4 5 0.14 46 4 0  2 88 38 

1V0272S.l HCR5+5OE 
‘0.2 4.57 5 80 1.0 -5 0.04 <1 13 20 28 3.36 0.07 10 14 0.22 1280 c2 0.02 4 0  14 1330 22 0.05 5 3 (10 <1 5 0.14 45 4 0  3 88 28 

lV0272SJ HCR  5+75E 
1M272S.l  HCRBtWE <0.2 2.88 d 80 0.5 q5 0.03 < l  8 13 17 2.59 0.04 4 0  9 0.08 1435 c2 0.02 10 8 lOe0 14 e0.05 d 1 4 0  4 4 0.13 40 C l O  1 73 13 
1V0272SJ HCR 8+25E 
1VO272SJ  HCR 8I5OE 

<0.2 1.88 5 80 0.5 -5 0.06 C l  9 15 18 3.40 0.08 10 11 0.28 1355 <2 0.01  (10 12 930 28 0.05 4 1 <lO 3 e5 0.08 35 4 0  2 78 3 

1VO272SJ  HCR 8+75E <0.2 4.17 5 80 0.5 -3 0.03 <I 8 16 14 4.07 0.05 4 0  12 0.19 185 2 0.02 40 10 870 24 0.05 5 2 4 0  4 5 0.15 52 dl0 2 77 34 
(0.2 4.77 5 70 1.0 <5 0.02 4 10 14 30 3.11 0.08 10 13 0.10 585 2 0.01 <io 11 1260 20 0.05 5 3 ‘10 < l  5 0.14 38 4 0  4 82 32 

lVO272SJ HCR 7+00E a . 2  4.79 5 70 0.5 <5 0.02 C l  8 25 i 4  3.58 0.06 10 13 0.23 270 <2 0.02 4 0  15 1163 32 0.05 5 2 -30 <1 5 0.10 38 e10 2 91 32 

lV0272SJ HCR 7+ME 
1V0272S.l HCR 7+25E e0.2 3.99 10 100 0.5 <5 0.03 < I  7 17 17 3.40 0.06 10 15 0.25 5w c2 0.01 4 0  12 980 48 0.05 5 2 ‘10 <1 5 0.12 42 4 0  2 118 21 

1VO272SJ  HCR 7t75E 
4 . 2  4.92 5 80 1.0 q5 0.03 c l  li 14 24 2.58 0.06 I O  11 0.18 1030 2 0.02 4 0  11 1MK) 20 0.05 5 3 4 0  4 5 0.18 43 4 0  4 120 22 

1VO272SJ  HCR 8tW 
<0.2 5.19 5 80 1.0 q5 0.03 < I  10 13 27 2.80 0.05 10 11 0.18 725 <2 0.m dl0 11 1170 20 0.05 5 5 4 0  <1 10 0.18 41 <lo 7 107 43 

lVO272SJ HCR 8+25E 
e0.2 2.45 10 90 0.5 * 5  0.02 4 8 20 18 4.52 0.07 20 14 0.29 825 2 0.01 4 0  14 810 W eO.05 5 1 4 0  4 <5 0.07 42 4 0  2 112 5 

iV0272SJ HCR 8+80E 
(0.2 3.6% 5 70 0.5 -5 0.02 <I 7 14 13 2.90 0.04 4 0  10 0.13 520 d 0.m 10 8 770 W cO.05 5 2 e10 4 5 0.14 42 4 0  2 89 18 

lVO272SJ HCR8+75E 
0.2 5.20 d 90 1.0 q5 0.03 < I  11 18 24 2.42 0.04 10 9 0.18 1880 2 0.02 4 0  13 1880 12 e0.05 5 3 ‘10 2 10 0.14 33 < lo 5 87 28 

4 . 2  2.74 5 120 0.5 q5 0.03 4 11 25 28 4.08 0.07 20 16 0.38 1285 2 0.01 4 0  22 B O  U e0.05 5 2 4 0  <I 5 0.09 50 4 0  3 124  7 
lVO272SJ HCR 9 t W E  
1V0272SJ HCR9+25E 

0.2 4.44 5 80 0.5 <5 0.03 d 10 14 25 2.75 0.05 10 11 0.18 12W e2 0.02 e10 10 1190 22 0.05 Q 3 < l o  <1 5 0.14 39 4 0  6 87 21 
0.2 5.27 5 80 0.5 q5 0.02 <1 B 14 21 2.93 0.05 10 10 0.12 1250 c2 0.01 4 0  8 1430 16 0.05 5 3 ‘10 <1 I O  0.15 39 4 0  8 102 24 

lV0272S.l HCR 9150E e0.2 2.41 5 70 0.5 -5 0.03 ~1 8 21 22 4.12 0.m 20 15 0.38 355 <2 0.01 4 0  18 830 28 c0.05 5 2 4 0  4 4 0.08 44 e10 3 119 5 
1VO272SJ  HCR W75E 4 . 2  4.14 5 80 1.0 <5 0.03 <? IO 13 a 2.89 0.05 IO 12 0.17 580 e2 0.02 10 11 730 18 0.05 5 2 <io  <? 5 0.16 43 <lo 3 81 22 

lVO272SJ HCR l(H25E 
lV0272S.l HCR 1WWE 

4 . 2  4.10 5 80 1.0 -5 0.04 <I 8 19 23 3.52 0.m 10 12 0.21 830 e2 0.02 e10 13 910 Y 0.05 5 2 e10 e l  5 0.14 49 4 0  2 84 22 
lV0272S.l HCRlW50E -0.2 3.83 5 110 1.0 <5 0.08 <1 12 24 41 3.87 0.07 10 15 0.39 815 2 0.01 10 17 980 24 0.05 5 3 ‘10 1 5 0.15 62 C10 3 89 15 
lVO272SJ HCR 10+7M e0.2 3.11 e 1w 0.5 -5 0.08 c i  12 28 25 3.53 0.06 IO io o z  1e.m q2 0.02 (10 27 1470 18 <o.o5 5 2 <IO <I <5 0.12 e d o  3 82 7 
1VO272SJ HCRllrOOE <0.2 3.35 5 80 1.0 -5 0.03 4 9 20 31 3.89 0.07 10 14 0.28 375 e2 0.01 4 0  18 900 22 0.05 5 2 < l o  e1 5 0.10 41 St0 3 75 9 

1V0272SJ HCR  11+YJE 
1V0272SJ HCR l l t 2 5 E  d0.2 2.81 5 140 0.5 q5 0.03 4 11 21 32 3.90 0.06 10 14 0.33 780 <2 0.01 4 0  19 790 18 e0.05 5 3 ‘10 <1 4 0.10 50 4 0  2 78 7 

(0.2 3.17 5 80 0.5 c5 0.02 si I i  30 U 4 , s  3.37 $3 !5 3.41 845 2 0.01 <10 20 1270 18 <0.05 5 3 4 0  4 e5 0.12 57 110 2 84 8 
lVO272SJ HCR l l r 7 5 E  e0.2 3.71 10 100 0.5 4 0.03 4 12 28 32 4.08 0.06 10 18 0.49 785 2 0.02 <lo 18 2780 18 0.05 5 3 <10 4 5 0.14 $1 <io 3 76 i 8  
1V0272SJ HCR 12+WE 
lVO272SJ HCR  12+25E a . 2  2.85 15 1W 0.5 <5 0.02 C l  10 24 W 4.77 0.06 20 12 0.32 380 2 0.Ot <lo 18 1580 20 ~0.05 5 2 e10 C i  <5 0.11 46 40 2 79 15 

4 .2  2.98 10 180 0.5 e5 0.04 <1 8 30 20 4.47 0.10 10 9 0.38 810 2 0.03 4 0  18 1720 18 <0.05 4 2 4 0  2 4 0.10 58 4 0  1 82 17 

lV0272SJ HCR12rWE ~0.2 1.89 15 1W 0.5 e 0.07 4 12 25 28 4.42 0.07 40 13 0.44 950 2 0.01 10 25 2140 M ~ 0 . 0 5  5 2 4 0  4 e5 0.07 44 4 0  4 103 4 
1V0272SJ HCRl2t75E a . 2  2.48 10 130 1.0 <5 0.07 <I 23 39 33 5.34 0.07 40 15 0.40 IBBD 2 0.01 4 0  40 1880 28 0.05 5 3 4 0  4 4 0.10 48 4 0  7 94 8 
1VO272SJ  HCR 13+WE 
lVO272SJ HCl4WS12*00W ‘0.2 0.74 <5 50 -0.5 s5 0.01 4 2 5 6 0.78 0.04 10 2 0.03 350 <2 0.01 4 0  2 150 8 <0.05 d 1 4 0  2 4 0.04 16 <lo 1 32 2 

<0.2 1.81 15 220 0.5 -5 0.18 4 25 22 38 7.88  0.07 30 11 0.30 3995 2 0.01 4 0  28 1870 Y 0.05 5 4 r l0  8 4 0.07 51 r10 8 130 8 

lV0272SJ  HCl4OOSl1+75W <0.2 1.48 <5 70 0.5 -5 0.03 <l 5 12 8 3.33 0.05 10 10 0.15 250 c2 0.01 10 7 490 24 ~ 0 . 0 5  <5 1 4 0  <I -3 0.10 41 d 0  1 86 7 
lVO272SJ HC1400SH+50W 0.2 2.23 5 70 0.5 <5 0.04 4 7 13 10 2.50 0.05 10 10 0.12 445 <2 0.01 4 0  8 470 18 <0.05 e5 1 <lo  1 r5 0.08 26 ‘10 1 71 11 
1VO272SJ HCl4WSll+25W ‘0.2 2.29 5 80 0.5 -5 0.03 <I 5 13 11 2.47 0.05 10 15 0.15 350 <2 0.01 4 0  9 1080 14 e0.05 4 1 ‘10 4 c5 0.m 23 4 0  1 87 8 
1VO272SJ HC1400Sl1+OOW (0.2 1.78 5 130 0.5 -5 0.02 <1 5 10 9 1.88 0.05 10 11 0.11 2165 4 0.01 10 7 380 18 a05 <5 1 <lo 1 5 0.07 28 4 0  2 81 4 
1VO272SJ HC14WS10+75W <0.2 1.29 5 120 0.5 6 0.09 <I 8 10 8 2.18 0.06 10 5 0.10 2380 e2 0.01 4 0  7 900 18 ~0 .08  Q 1 4 0  3 <5 0.03 20 4 0  1 46 2 

ICP ICP ICP ICP ICP EP ICP ICP ICP ICP  ICP  ICP  ICP  ICP ICP  ICP E P  ICP  ICP  ICP  ICP ICP ICP  ICP  ICP  ICP  ICP  ICP  ICP  ICP  ICP  ICP  ICP  ICP ICP 

PP % PP” ppm ppm wm % wm ppm wm PPm % % ppm ppm % ppm Ppm ?& PPm ppm PPm ppm % ppm P m  PPm wm wm ?& PPm wm wm ppm mm 

(0.2 1.88 e5 80 0.5 1;5 o.oa 7 14 11 3.95 0.07 IO 14 0.24 480 2 0.02 10 IO 830 14 d0.05 e5 2 (10 <I 4 0.13 47 <IO 1 87 8 

e . 2  2.88 10 70 0.5 45 0.04 i o  19 13 4.07 0.06 IO 19 0.52 815 2 aor <IO 18 930 108 ~ 0 . 0 5  5 2 <IO <I e5 0.10 45 <lo 2 146 15 

<0.2 4.71 5 60 1.0 r;5 0.02 CI B 28 38 5.30 (1.08 i o  18 0.30 275 2 0.01 <io E 1120 32 0.05 5 3 <lo <I 5 0.15 u <io  3 97 47 
a 2  4 . w  5 70 0.5 -5 0.02 <I 7 28 15 4.85 0.06 10 18 0.21 MO <2 0.01 e o  12 1110 20 0.06 2 ‘10 4 0.32 e <IO 2 83 31 

4 . 2  2.84 5 80 0.5 ~5 0.03 ~1 8 15 23 3.02 0.06 to  10 0.24 520 e2 0.02 10 13 980 18 <o.o5 5 2 <IO <I ~5 0.43 43 e o  3 77 13 



t I :  

1V0272SJ HC14WSlL*SOW 
lVO272SJ HC14WS i(Y25W 
1VO272SJ HC14WS iO+OOW 
1V0272SJ HC14WS -75W 
lV0272SJ HC14WS 9+50W 
1V0272SJ HCl4WS 9125W 
1V0272SJ HC14WSBmW 
1V0272SJ HC14WS8*75W 
1VO272SJ HC14WS8+50W 

lV0272SJ HCl4WS 8*M1W 
1V0272SJ HC14WS 6+25W 

1V0272SJ HC14WS7I75W 
1VO272SJ HCl4WS74SOW 
lV0272SJ HC14WS7+25W 
lVO272SJ HC14WS 7 W W  
lV0272SJ HC14WS8*75W 
lV0272SJ HC14WS 8+%W 
1V0272SJ HCl4WS 8*25W 
1V0272SJ HC140OS 8 W W  

1V0272SJ HC14WS SIMW 
1M272SJ HC1400S 5+75W 

lVO272SJ HC14WS SI25W 
1VO272SJ HC14WS 5 W W  
1V0272SJ HC14WS 4+75W 
1V0272SJ HC14WS 4*50W 
1V0272SJ HC14WS 4*25W 
lV0272SJ HC14WS4100W 
1V0272SJ HC14WS 3+75W 

<0.2 
A9 

e0.2 
1.22 

Ai 

0.71 
2.22 
0.53 
3.88 
1.88 

0.98 
1.82 

2.01 
2.74 
3.98 
1.98 
0.85 
0.89 
1.52 
1.51 
0.58 
2.11 
1.43 
1.15 
1.81 
0.81 
1.40 
1.38 
3.22 
1.78 
2.88 
0.84 
1.26 
1.72 

1.89 
1.83 

1.95 
1.29 
1.93 

0.98 
1.00 

1.22 
0.91 
2.43 
3.34 
1.17 

A t  
5 
5 

110 0.5 
sa Be 

50 <0.5 
0.08 

Ca 

0.03 
0.03 
0.05 
0.04 
0.10 
0.03 
0.m 
0.02 

co  CI 
13 18 
4 12 
5 13 
1 4  

C” 
21 
10 
13 
2 

3.08 
Fe 

2.13 
2.47 
0.70 

0 07 
K 

0.08 

LB 
10 
10 

20 
10 

10 
Li 

13 
8 

1 

0.22 
M9 

0.22 
0.22 
0.04 

M“ 
75a 

245 
IW 

80 

1480 
7W 

230 

580 
1w 
680 
470 

1235 
130 
185 
555 
325 
48 

215 
170 

505 
565 

365 
555 
590 
950 
em 
810 

1570 
480 

1565 
350 
335 
880 
585 
545 

0.01 
NB 

0.01 
4 0  
Nb 

4 0  
4 0  

4 0  
10 

4 0  
<IO 
<lo 
e10 
4 0  
4 0  
4 0  
4 0  
4 0  

10 

<lo 
10 

4 0  

<io 
10 

<lo 
4 0  
4 0  
4 0  
c10 
4 0  
4 0  

4 0  
10 

r10 
i o  
i o  
i o  
10 
10 
20 

20 
10 

10 
10 
20 

<io 
i o  

4 0  
10 

4 0  
10 

‘10 
10 

<lo 
<lo 
40 
r10 
<io 
e10 
<lo 
40 
e10 
4 0  
4 0  

io 

16 
Ni 

10 
12 
2 

P 
330 
350 
710 

1 o M  
100 

420 
800 
350 
480 

Pb 
58 
18 
24 
10 

4% 
14 

18 
18 
18 
14 

28 
18 

12 

48 
10 

30 
i o  
18 
18 

22 
14 

12 
20 
24 
20 
22 
30 
18 
18 

22 
18 

18 
10 
14 
28 
24 
i o  
18 
14 

22 
18 

14 
12 
18 
18 
18 
20 
22 
18 

22 
18 

28 
12 
20 
48 
34 
28 
48 
22 

28 
18 

C0.05 
S 

e0.05 
~ 0 . 0 5  
<0.05 

e0.05 
C0.05 

<0.05 
e0.05 
c0.05 
<0.05 
c0.05 
-0.05 
<0.05 
<0.05 
e0.05 
c0.05 
<0.05 
c0.05 
41.05 
<0.05 
<00.05 
C0.05 
CO.05 

e0.05 
a 0 5  
<0.05 
<00.05 
c0.05 
41.05 
<00.05 
<0.05 
<0.05 
C0.05 
<0.05 
C0.05 
~ 0 . 0 5  
q0.05 

r0.05 
0.05 

0.05 
0.05 

<O.M 
0.05 

C0.05 
0.05 

<0.05 
q0.05 
e0.05 
a 0 5  
q0.05 
a . 0 5  
r0.05 

0.05 
<0.05 
C0.05 
e0.05 
a 0 5  
C0.05 

0.05 

<0.05 
0.05 

SC 
1 
1 

e10 
S“ 

4 0  
4 0  
‘10 

sr 
8 
2 
2 
4 
3 

14 
1 

<1 
4 
4 

1 
4 
2 
2 
4 
2 

2 
1 

2 

006 
n 

32 C10 3 80 3 
v w  Y U l U  

20 4 0  1 88 2 
24 <lo 2 Bo 15 

23 4 0  3 78 20 
18 c10 1 19 2 

32 4 0  14 81 3 
22 c10 2 107 8 
13 4 0  1 4% 2 
21 <lo 1 79 13 
25 c10 2 82 28 
34 4 0  3 77 42 
27 <lo 1 88 11 
17 <lo 1 44 2 
17 4 0  1 42 2 
38 4 0  3 89 10 
29 <io 1 52 13 

~ ~~ 

0.02 
0.05 
0.04 

e0.2 
e0.2 

e0.2 
0.2 

a 2  
<0.2 
<0.2 
c0.2 

c0.2 
0.2 

c0.2 
c0.2 

<0.2 
0.2 

e0.2 
e0.2 
<0.2 

<0.2 
c0.2 

e0.2 
a 2  
e0.2 
e0.2 
a 2  
<0.2 
e0.2 
<0.2 

a 2  
c0.2 

4 2  
e0.2 

a 2  
e0.2 
<0.2 
41.2 
-0.2 
c0.2 

<0.2 
<0.2 

a 2  
a 2  
a 2  
0.2 
0.2 

<0.2 
c0.2 

0.2 
0.2 

<0.2 
e0.2 

e0.2 
0.2 

e0.2 
0.4 

<0.2 
d0.2 

0.2 

41.2 
41.2 

<5 
5 

5 
6 

80 0.5 
40 <0.5 

140 1.0 
80  0.5 

80 0.5 
50 <0.5 

1W 0.5 
80 0.5 

IW 0.5 
70 0.5 

40 <0.5 
70 ~ 0 . 5  

80 0.5 

1W 0.5 
30 <0.5 

80 0.5 
70 0.5 

110 0.5 
40 ~ 0 . 5  

130 0.5 
80 0.5 

170 1.0 
150 0.5 
80 0.5 
50 <0.5 

120 0.5 

1W 0.5 
110 0.5 

1W 0.5 
80 0.5 

120 0.5 
80 0.5 

180 a 5  
140 0.5 

110 1.5 
IW 0.5 

140 0.5 
40 0.5 
80 0.5 

1w 1.0 
70 1.0 

110 0.5 
80 0.5 

120 1.0 

80 0.5 

80 0.5 

1m a 5  

0.05 
0.04 

0.01 
0.01 
0.02 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 

0.01 
0.01 
0.01 
0.02 
0.02 
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 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.02 
0.01 

0.01 

<1 

14 20 
8 10 

7 19 
24 
12 

14 

2.00 

2.37 
3.08 

0.04 
0.05 
0.08 

20 
10 

10 
20 

4 0  
10 

4 0  
10 
20 
i o  

4 0  
10 

20 
10 

20 
10 

20 
10 

20 
10 
4 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
4 0  

i o  
10 
10 

10 
20 

30 
10 

10 
10 
i o  
10 
20 
10 

10 
10 

20 
10 
20 
20 
20 
30 
10 
10 
10 
M 

m 

15 
9 

12 
7 

0.1 1 
0.31 
0.28 
0.20 
0.15 

23 
8 

18 
11 
11 

2 
2 
1 

4 0  
C10 
<to 
-40 
4 0  
40 
-40 
<io 
<lo 
<10 
C10 
c10 

0.W 
0.05 
0.03 
0.01 
004 

0.14 
0.07 

0.08 
0.01 
0.02 
0.15 
0.12 
0.01 
0.04 
0.08 

0.04 
0.03 

0.02 19 4 0  1 84 1 
0.03 20 4 0  2 128 8 
0.04 24 C10 1 69 5 
0.11 33 <to 1 12% 20 

0.07 31 4 0  8 105 24 
0.03 23 <lo 1 130 3 

0.08 38 4 0  1 47 2 
0.03 25 4 0  1 72 2 

0.W 48 <lo 1 75 6 
0.08 31 <lo 1 Bo 4 

0.08 49 4 0  2 64 8 
0.08 85 4 0  2 79 4 
0.W 41 <IO 1 70 2 
0.07 88 4 0  2 88 3 
0.04 73 4 0  1 51 3 
0.04 53 4 0  1 55 2 
0.14 88 4 0  1 55 5 
0.02 49 <io 2 82 2 

0.12 111 S10 35 89 0 
0.08 81 4 0  8 74 4 

0.08 48 4 0  3 51 2 
0.01 37 -10 2 43 2 
0.13 45 4 0  2 80 10 
0.12 42 4 0  2 88 21 
0.12 39 e10 3 78 u 
0.10 48 4 0  1 80 8 
0.08 
0.15 

0. io 
0.12 

0.04 
0.08 
0.04 
0.07 
0.08 
0.02 
0.08 
0.08 

0.m 
0.09 

5 
5 
5 

4 14 
8 13 

11 
10 

1.88 
2.12 

0.04 
0.04 

1 
1 12 

11 
9 

5 
5 

0.03 
0.05 
0.07 
0.02 
0.04 
0.05 
0.04 
0.03 
0.03 
0.04 
0.05 
0.08 
0.03 
0.03 
0.03 
0.08 
0.08 

0.05 
0.05 

0.08 
0.07 
0.08 
0.04 
018 
0.03 
0.18 
0.08 

0.21 
0.10 
0.12 
0.M 
0.13 
0.02 
0.03 
0.03 
0.05 
0.03 
0.03 
0.04 
0.06 
0.07 
0.03 
0.04 
0.03 
0.05 
0.05 
0.07 
0.04 
0.08 
0.04 
0.13 

0.20 

9 10 
8 13 

8 13 
3 9  

I O  13 
3 9  

7 11 
3 13 

10 15 
8 12 

10 11 
7 14 

4 10 
8  12 

12 13 
8 10 

11 18 
9 12 

8 11 
5 9  

9 13 
9 15 

10 13 
8 15 

8 11 
9 14 

10 
9 

10 
8 

17 
6 

11 
0 

11 
9 

11 
10 

14 
5 

i o  
9 

12 
2% 

10 
8 

10 
11 
19 
25 
12 
18 
13 
13 
14 
14 
2% 
81 
20 
14 
10 
12 
13 
8 

11 
18 
14 

21 
15 

15 
17 
17 

i o  
15 

22 
15 

17 

m 

2.05 
2.55 
2.33 
1 R7 

0.04 
0.04 
0.05 
0.04 
0.04 

0.11 

10 0.19 
0.10 

8 0.18 
7 0.11 

0.17 
0.14 

9 

10 
9 

6 

1280 
400 

1180 
840 
280 
510 
430 
250 
580 
460 
390 
810 

2 
2 
1 5 

5 
r5 8 

18 
11 

1 
3.10 
1.58 

2.45 
5 
5 
5 
5 
-3 

5 
5 

0.05 
0.05 
0.05 
0.05 
0.08 

0.08 
0.05 

0.08 
0.07 
0.07 
0.08 
0.07 
0.05 
0.05 
0.08 

0.07 
0.08 

0.05 
0.04 
0.05 
0.05 
0.04 
0.W 
0.05 
0.04 
0.08 
0.W 
0.05 
0.04 
0.08 
0.05 
0.05 
0.05 

12 
i o  1 

1.75 
2.12 
2.21 

2.43 
2.17 

14 
2 

10 
8 

13 
3 

10 
8 

15 
11 
12 
8 

0.24 
0.21 
0.18 

0.19 
0.27 

18 
9 

13 
14 
20 
8 

22 
10 
19 
20 
23 
9 

11 

13 
11 

17 
15 
8 

i o  
11 
11 
12 
17 

34 
21 

22 
10 

8 
lo  

4 
2 
1 
1 
7 
4 
3 
3 
4 
4 

<I 
3 

<l 
4 

4 
9 

7 
8 
2 
2 

8 
7 

C l  

S l  

4 
2 

<1 

2 
1 

4 
2 

<1 
2 
1 
3 
2 

C l  

5 

3 
1 

10 

10 
5 1.55 

2.18 
2 . u  
2.97 
2.34 
2.93 
2.39 
2.38 
2.81 
3.83 
3.26 
3.40 
2.87 
3.59 
3.88 
2.92 
4.50 
3.07 
5.25 
5.80 
2.47 

0.19 
0.28 
0.18 
0.18 
0.24 
0.25 
0.18 

280 
380 

19% 
480 

480 
8W 
380 
540 
500 
910 
710 
720 
880 
880 
730 
480 
810 
510 
800 
420 
810 
380 
690 

680 
770 

870 

10 
5 

10 
5 

5 
lV0272SJ HC14WS 3+6W 
1V0272SJ HC14WS 3+25W 
lV0272SJ HC14WS 3 W W  
lV0272SJ HCl4WS 2*75W 
1V0272SJ HC14WS 2+50W 

~~ ~~ 

5 
5 
5 
5 

<5 
x 5  

5 
5 

‘5 
‘5 

‘5 
5 

‘5 
‘5 

c5 
5 

5 
5 
5 
5 
5 
5 

10 
io 

10 
5 

10 
5 

10 
5 
5 
5 
5 

9 
12 
13 
10 
9 

0.19 

0.21 
0.17 

0.34 
0.35 
0.18 
0.32 

2 
1 

3 
iVO272SJ HC14WS2*25W 
1V0272SJ  HC14WSPIOOW 
1V0272SJ HC14WS 1*75W 
1V0272SJ HC14WS 1+50W 
lV0272SJ HC14WS 1+25W 
1VO272SJ HCl4WS 1 W W  
lVO272SJ HC14WS M75W 
1VO272SJ HC14WS M W W  
1V0272SJ HC14WS 0125W 
1V0272SJ HC1400S01W 
lV0272SJ HCl5WS 1OIoOW 
lV0272sI HCl5OOS9+75W 
lV027ZSJ HClSWS9*50W 
lV0272SJ HCISWS -25W 
1V0272SJ HC15WS 9 W W  
1V0172SJ HClSWS 8175W 

12 
8 

8 
B 

8 14 
7 ,8 

0.38 
0.38 
0.32 
0.54 850 

0.84 
0.59 885 

0.19 

1385 
285 

205 
. ~. 
8 18 

11 44 
9 2 8  

7 

14 
8 

20 
5 

2 
3 
4 

17 71 
7 18 

1925 
1850 
170 
210 
485 

12 
1 

2.79 
1.21 

4.13 
3.91 

2.28 
1.59 

4.12 

3.11 
4.02 

9 39 
5 11 
9 18 
7 14 
7 19 

3.45 
2.74 
3.47 
2.86 
3.14 
2.88 
3.19 

11 
8 

18 
14 

13 
9 

14 

18 
15 

15 
15 
10 
18 
20 

13 
2 

15 
13 
4 

0.84 
0.09 
0.17 
0.13 
0.23 

0.01 
0.02 
0.01 
0.02 
0.01 

2 
2 
2 

180 
375 

2 
2 10 

12 17 
8 14 0.08 

0.06 
0.05 
0.08 
0.07 
0.08 
0.07 

0.18 
0 21 

0.01 
0.02 
0.01 
0.01 
0.01 
0.02 
0.01 

14 
9 

14 
8 

13 
11 
17 

21 
15 

8 
12 
13 
I 1  
8 

2080 
15w 
13W 
1340 

1530 
960 

2080 
440 

1020 
270 
790 
930 

4 
<5 

36 < I O  1 81 5 
45 <io 3 104 28 
48 < IO 2 79 32 
45 e10 3 127 9 
27 4 0  2 .79 8 
35 4 0  2 114 14 
31 4 0  4 78 8 
34 e o  3 198 5 
37 e10 2 141 14 
22 4 0  I 41 2 
41 <10 2 IW 13 
40 4 0  3 85 20 
39 c10 3 84 8 
53 c10 2 37 2 

1025 
485 

9ea 
370 

375 
i tm 

lV0272SJ  HC15WSB*MW 
1V0272SJ HC15WS W25W 
lV0272SJ HCISOOS W W  
1V0272SJ HClWS7+75W 
1V0272SJ HC1500S7*50W 
lV02728J  HCl5WS7*25W 
1V0272SJ HCl5WS7WW 
1VO272SJ HC1500S8175W 
lV0272SJ HClSWSBISOW 
1V0272SJ HC15WS8125W 
1V0272SJ HCl5WS8WW 
lV0272SJ HC15WS5+75W 

80 0.5 
140 0.5 
1W 0.5 
140 0.5 
60 0.5 

150 0.5 
130 0.8 

110 0.5 
50 <0.5 

120 1.0 
80 1.0 

110 0.5 

10 19 
11 17 
8 15 

10 17 

e 19 3.79 
3.22 
3.15 
2.52 
2.78 

0.31 
0.14 

0.21 
0.17 
0.37 

~~ 

5 
5 

4 
5 

‘5 

2.89 
3.53 

2.83 
1.74 

0.71 
3.81 

2.88 

12 17 
11 21 
3 7  
9 18 

io 14 
8 17 

6 11 

2.81 
3.48 

0.07 
008 

0.28 
0~37 

<2 
<2 
‘2 
e2 
<2 

0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

1.71 
2.98 
3.63 
3.03 
2.81 

~~~. 
0.05 
0.07 
0.08 

0.11 
0.23 
0.22 
0.21 
0.19 

~~~ 

4.28 

0.98 
3.24 0.08 

0.M 
835 
355 

800 
390 

2 
1 



d 

1VM72SJ HClSWS5+MW 
lVO272SJ HClSWS 5+25W 
lV027251 HCISDOS 5 4 0 W  

1V0272SJ HClSWS 4+MW 
1VM72SJ HClSWS4t75W 

lV0272SJ HCl50OS4+25W 
1V0272SJ HClSWS  4+WW 
lV0272SJ HCl5WS3+75W 
1V0272SJ HCISWS 3+50W 
1V027251 HC15WS 3+25W 
1V0272SJ HCl5WS  340W 
lVO272SJ HC15WS 2175W 
1VW72SJ HCl5WS 2+50W 
1VO272SJ HClSWS 2+25W 
lV0272SJ HC150OSZtWW 
lVO272SJ HCl5WS 1+75W 
1V0272SJ HCl5WS 1+50W 
1V0272SJ HCl5WS 1*25W 
1V0272SJ H C l M o S   l 4 0 W  
1V0272SJ HClSWSO+ISW 
lV0272SJ HC15WS WXlW 

1VOZ72SJ HCISWS 5+75E 
lVO272SJ HCISWS BHK)E 
1W272SJ HClSWS8rGE 
1V0272SJ HC15WS 8150E 
lVO272SJ HC15WS W75E 
lV0272SJ HCl5WS740E 
1VU272SJ HClBWS 1MOOW 

~~~ ~~~ 

1V0272SJ HC18WS W75W 
1V027251 HClBWS 9r-W 

<0.2 2.18 5 80 0.5 <5 0.08 4 9 14 26 3.18 0.08 20 10 0.40 330 e2 0.01 10 13 820 16 <0.05 c5 
<0.2 2.48 <5 110 0.5  <5  0.07 4 15 17 58 5.21 0.08 10 14 0.62 1370 e2 0.01 30 18 720 18 e0.05  5 , 
<0.2 2.70  5 1W 1.0 <5 0.19 4 18 25 71 4.68 0.09 10 15 0.84 1510 (2 0.01 10 23 840  40  0.05  <5 
<0.2 2.08 <5 1W 0.5  e5 0.13 4 14 23 50 4.82 0.08 10 11 0.80 BBO <2 0.01 30 22 820 18 ~0.05 c5 
<0.2 3.27 <5 130 0.5 <5 0.05 4 12 17 34 3.72 0.08 10 12 0.42 610 <2 0.02 20 19 530 10 e0.05 c5 
e0.2 2.53 <5 140 0.5  <5  0.07 4 9 13 15 3.59 0.08 40 14 0.30 725 e2 0.02 30 13 560 18 <0.05 c5 
e0.2 2.41 5 110 0.5  e5 0.11 4 13 21 31 4.04 0.10 10 15 0.42  925 (2 0.01 20 23 430 18 a 0 5  <5 
4.2 3.86 5 150 1.0 r5 0.05 12 18 27 3.84 0.08 10 18 0.38 m 5  <2 0.01 10 20 780 18 <o.o5  <5 
e0.2 4.53 <5 140 1.5  <5  0.84 1 18 42 138 5.78 0.09 40 27 0.88 2975 <2 0.02 20 35 980 28 0.05 5 
<0.2 2.34 <5  50 0.5 e5  0.21 4 17 35 36 8.13 0.04 10 14 0.95  375 (2 0.01 20 24 350 14 <0.05 <5 
4 . 2  2.42 <5 70 0.5 C5 0.82 1 10 19 83 2.47 0.04 I O  11 0.31 315 <2 0.02 20 15 550 14 0.05  <5 
e0.2 2.80 <5 100 1.0 <5 0.42 <1 14 25 50 4.72 0.08 10 17 0.61 915 <2 0.01 10 22 810 18 0.05 5 

<0.2 2.08 c5 80 0.5 e5 0.17 4 15 40 39 4.82 0.05 10 13 0.85 815 C2 0.01 10 20 480 12 <0.05 5 
<02 1.58 e5 70 0.5 *5 0.17 < I  15 31 54 4.08 0.05 10 S 0.55 1235 <2 0.01 10 22 570 18 0.05 <5 

4 2  1.W e5 $ 0 0  0.5 <5 0.36 4 I 7  27 44 4.12 0.08 20 10 0.57 945 <2 0.01 10 20 810 20 0.05 e5 

Ag AI A0 Ba Be Bi Cd CO CI Cu Fe K Le Ll Mg Mn MO NB Nb NI P PO S Sb SC Sn ST Ta TI V  W V Zn Zr 

a 2  2.50  <5  70 0.5 4 0.2 <I 18 35 59 6.11 0.08 10 16 0.90 6% c2 0.01 20 28 sw 18 ~0 .05  5 

4 . 2  2.80 <5 110 1.0 e5 0.20 <I 18 48 e3 5.28 0.07 10 24  1.03 635 <2 o.at 10 34 590 u e0.06 Q 
.~ ~. 

$2 2.48 5 80 0.5 <5 0:13 <I .7 12 25 2.58 0.05 10 8 0.17 &5 e2 0.02 <lo 
<0.2 0.73 10 70 e0.5 <5 0.05 4 3 8 13 1.88 0.08 20 2 0.08 255 <2 0.01 10 
<0.2 0.87 5 40 '0.5 <5 0.W 4 4 11 12 225 0.04 30 5 0.15 335 (2 0.01 < lo  

e0.2 3.14  5 80 0.5 <5 0.03 <l 8 18 13 2.98 0.04 10 11 0.27  215 <2 0.01 <lo 

~~ ~ 

a 2  o.rm 5 80 <0.5 <5 0.04 5  18 10 3.11 0.05 20 e 0.32 1% c2 0.01 10 

e0.2 2.84  <5  120  0.5  <5 0.05 9 14 23 2.67 0.05 m 17 0.18 500 am 10 
a 2  4.22  5 120 1.0 c5 0.05 <? 8 15 12 2.87 0.08 10 18 0.32 680 <2 0.02 <lo 

~ 0 . 2  3.15 15 I W  0.5 e5 0~07 e1 7 18 0 3.19 0.07 10 15 0.28 495 e2 0.01 -10 
0.2 1.88 15 2W 0.5 e5 0.14 1 7 14 15 2.W 0.14 10 8 0.17 2435 <2 0.04 r10 

~ 0 . 2  1.22 10 110 0.5 e5 0.05 <I 11 15 11 2.28 0.08 20 12 0.31 7W e2 0.01 ~ 1 0  
0.4 4.57 5 m t o  <5 0.05 <T 13 11 14 2.98 0.04 <lo 12 0.11 490 ~2 0.02 <lo 

<0.2 1.18 10 80 0.5 <5 0.08 e1 9 10 12 2.27 0.05 20 8 0.23 235 C2 0.01 I O  
4 2  2.52  5 90 0.5 e5 0.03 4 7 11 11 2.26 0.05 10 13 0.15 755 ~2 0.01  10 

a 2  1.77  5 70 0.5 e5 O m  4 5 13 10 2.22 0.05 10 9 0.15 340 e2 0.01 l o  

e0.2 2.01 <5 I W  1.0 r 5  0.08 4 18 19 31 3.72 0.07 10 18 0.37 245 4 0.02 10 
4 . 2  2.29 5 70 0.5 c5 003 <1 8 20 24 3.21 0.W 20 15 0.47 325 <2 0.01 cl0 
a 2  1.65 5  70 0.5 <5 0.04 <I 7 17 13 4.67 0.08 10 10 0.28 350 e2 0.01 10 

0.2 4.53 -5 IW 1.0 e5 0.09 1 8 10 12 2.23 0.05 10 11 0.13 ma (2 0.02 <IO 

0.2 4.98 5  70 1.0 e5 0.03 <I 7 12 13 2.80 0.04 <lo 11 0.15 380 <2 o m  <IO 

10 1180 
8 370 
6 370 

10 520 
9 880 
7  580 

14 1170 
14 1980 
12 850 

15 270 
IO 11% 

8 230 
10 740 
12 840 
8 550 

11 880 
20 450 
16 490 
10 OB0 

18 0.05 c5 
18 4.05 e5 
10 G0.05 d 
14 <0.05 c5 
8 0.05 c5 

18 a 0 5  <5 

24 <0.05 5 
10 c0.05 C5 

14 <0.05  5 
20 0.05 5 
30 a 0 5  c5 
24 qo.05 5 

10 0.05  5 
18 e0.05 C5 

18 C0.05 5 

22 q0.05 e5 
12 0.05 5 

14 c0.05 <5 
18 rO.05 Q 

lV0272SJ HCl8OOS 940W 
lVD272SJ HC18WS8+25W 

lV0272SJ HClBWS 8+75W 
lV0272SJ HC15WS 8150W 
lV0272SJ HCl8WS 8+25W 

~~~ . ~ 

1V0272SJ HC18WS BrMIW 
1V0272SJ HCl8WS 7+75W 

lV0272SJ HC18WS 7+25W 
lV0272SJ Hc1500S 7*MW 

1V0272SJ HClBWS740W 
lVO272SJ HCl8WS8+75W 
1V0272SJ HCl8WS 8+50W 

~~~ ~ ~ 

1VO272SJ HCl6WS 6125W 
1V027251 H C l B W S W W  

1V0272SJ HC15OS5tSOW 
lVO272SJ HCIBWS  5t25W 
1VO272SJ HCIBWS 5 W W  
lV0272sI  HCl8WS  4+7W 
1V0272SJ HCl8WS 4t50W 
1V0272SJ HC18WS4+25W 

1Vm72SJ HC180OS3+75W 

IVOZ~ZSJ n c w m  5+75w 

1 ~ 0 2 7 2 ~ 1   n c 1 e w s 4 m w  

d0.2 2.82 c5 110 0.5 d 0.05 4 11 18 15 4.08 0.08 20 12 0.29 1395 C2 0.02 10 12 1450 14 cO.05 -3 
~ 0 . 2  2.83 I O  70 0.5 r5 0.04 4 8 16 19 4.21 0.07 10 14 0.29 395 <2 0.01 10 12 1440 30 q0.05 5 

a 2  2.78 5 60 0.5 <5 0.05 e l  l o  17 33 3.52 0.05 10 15 0.41 170 (2 0.01 4 0  18 630 12 ~ 0 . 0 5  5 
<0,2 3.11 5 1W 0.5 e5 0.05 4 12 17 32 3.82 0.08 10 15 0.42 845 <2 0.01 20 15 840 18 e0.05 5 
q . 2  3.01 <5 120 1.0 <5 0.05 <I 17 16 86 5.17 0.08 10 111 0.W 1215 <2 0.01 50 19 580 28 <0.05 5 
r0.2 3.83 <8 110 0.5 e5 0.01 <l 11 15 33 3.80 0.08 10 17 0.35 640 c2 0.02 20 15 800 18 a 0 5  6 
<0.2 3.87 <5 90 0.5 <5 0.08 -1 13 18 48 4.42 0.07 10 18 0.53 370 <2 0.01 20 18 1130 18 0.05 5 
~0.2 2.54 <5 1W 0.5 e5 0.08 <1 18 18 40 4.22 0.08 10 15 0.46 1780 (2 0.01 30 19 740 28 -TO5 5 
e0.2 2.38 c5 110 0.5 <5 0.13 cl 14 17 56 4.79 0.07 10 17 0.69 705 4 0.01 40 21 1120 16 <0.05 5 
<0.2 3.30 5 IW 1.0 <5 0.35 <1 22 19 128 6.70 0.07 80 18 1.30 1010 C2 0.01 80 32 2830 182 <0.05 5 
<0.2 1.84 e5 130 0.5 <5 0.20 <I 17 17 80 4.62 0.13 10 10 0.56 2780 C 2  0.01 30 18 1300 48 ~0.05 5 
4 . 2  3.07 e5 80 1.0 <5 0.09 4 18 19 114 4.35 0.08 10 15 0.57 1455 r 2  0.01 30 21 930 34 a 0 5  x5 
e0.2 2.68 4 70 3.5 4 E.C7 C1 13 17 $8 4.?4 0.07 10 13 0.58 810 4 0.0s 30 16 920 20 cO.05 5 
c0.2 2.03 e5 80 0.5 <5 0.08 <l 17 16 65 4.28 0.08 10 12 0.58 2245 e2 0.01 20 17 930 22 <0.05 5 
<0.2 2.50 =5 130 0.5 e5 0.11 4 21 21 98 4.84 0.08 10 13 0.W 3230 <2 0.01 20 23 '1880 30 <0.05 5 

<0.2 2.42 5 150 1.0 <5 0.10 <l 28 18 35 4.10 0.10 20 17 0.50 2180 c2 0.01 <lo 30 1860 28 0.05 <5 
<0.2 1.61 <5 80 0.5 <5 0.13 <I 18 19 43 5.17 0.08 10 7 0.49 855 e2 0.01 30 19 730 22 eO.05 5 

~~ ~~ 

a 2  2.87 5  170 1.0 c5 0.08 <1 37  19 53 4.30 0.08 10 18 0.52  2420 <2 0.01 <lo 28 1740 18 0.05 <5 

e0.2 2.07  <5 110 1.0 4 0.13 I 14 30 58 4 . ~ 0  0.07 20 13 0.~0 m. e2 0.02 10 24 520 26 <o.o5  5 
~ 0 . 2  1.37 290 0.5  <5  0.40 2 15 18 40 4.51 0.08 10 e 0.52 3985 (2 0.01 30 20 9~ 30 <o.o5  5 

<0.2 1,42 5 130 0.5 <5 0.11 <l M 23 28 3.68 0.08 10 9 0.45 1wO <2 0.01 10 15 570 28 -0.05 5 
c0.2 1.68 5 40 0.5 C5 003 4 8 19 20 3.28 0.04 20 8 0.39 380 e2 0.01 <lo 12 1370 22 <0.05 5 

1V0272SJ HC18WS3t56W 0.8 1.40 5 80 0.5 <5 0.15 < l  E 14 18 3.84 0.05 (0 10 0.24 230 9 0.01 10 8 570 22 0.05 5 
1VW72SJ HClBWS3r25W <0.2 1.39 5 70 0.5 c5 0.09 <I 10 15 19 3.17 0.05 20 11 0.28 815 <2 0.m 10 11 450 44 c0.05 c5 

." ~ . .  ~~~ ~ ~ c0.2 1.89 5 80 0.5 <5 0.05 4 14 28 33 4.60 0.08 10 13 0.49 690 e2 0.01 10 18 1040 18 -0.05 5 

3 
8 
5 
R 

5 
2 
4 
3 
8 
7 
3 
5 
7 
4 
3 

3 

2 
2 

40 4 <5 0.07 58 <lo 3 86 -7 
40 4 r 5  0.11 115 4 0  3 108 5 
<lo 7 <5 0.08 88 d O  15 87 4 
<lo 2 e5 0.10 107 <lo 3 65 4 
40 2 5 0.10 81 si0 3 102 8 
<lo 4 <5 0.09 58 4 0  4 82 9 
=10 4 <5 0.10 74 <lo 3 75 5 
4 0  1 e5 0.11 57 4 0  3 108 10 
4 0  22 C5 0.14 108 c10 50 108 9 
40 1 e5 0.07 131 c10 3 58 4 
<lo 21 5 0.11 Bo 4 0  10 55 5 
4 0  11 <5 0.10 91 4 0  18 81 5 
4 0  3 r 5  0.07 127 c10 15 78 4 
40 4 <5 0.10 91 4 0  5 80 4 
4 0  8 <5 0.09 72 4 0  8 62 4 
e10 9 <5 0.08 82 -40 12 OB 4 
<10 7 <5 0.07 74 4 0  8 82 3 
4 0  8 5 0.08 33 e10 5 84 4 
4 0  5 c5 0.04 33 4 0  2 35 2 
clO 4 r 5  0.03 33 4 0  2 30 2 
40 <I d5 0.04 3s e10 1 a3 2 
40 4 <5 0.08 42 4 0  2 57 8 
4 0  2 <5 0.11 44 4 0  2 74 12 
<IO 3 5 0.17 48 <lo 4 rn 25 3 

2 40 
2 -30 
2 4 0  
1 <lo 

2 e10 
1 40 

2 d o  
1 e10 
2 <lo 
2 <lo 
2 e10 
2 40 
2 <lo 
2 <IO 
3 <lo 
4 4 0  
8 4 0  
4 4 0  
4 4 0  
3 4 0  
6 <lo 
9 4 0  
4 4 0  
4 4 0  
4 e10 
3 4 0  
4 4 0  
2 40 
2 4 0  
4 4 0  
4 4 0  
4 ClO 
2 4 0  
2 d o  
3 e10 
1 4 0  
1 r10 

14 
3 
3 
7 
2 

6 
1 

1 
1 

<1 
4 
<I 
4 

1 
1 
1 
1 
2 
<I 
C l  

4 
23 
5 

4 
2 

C l  

2 

11 
2 

20 
7 

8 
7 

e1 
<1 

12 
s 

<5 
5 

r 5  
5 

<5 

5 
5 

<5 
5 

c5 
<5 

<5 
e5 
<5 
5 
5 

<5 
5 

<5 
5 

e5 
<5 
c5 
<5 
<5 
e5 
<5 

4 
<5 

e5 
<5 
c5 
<5 
<5 
<5 

e5 
<5 

0.11 
0.33 

0.04 
0.15 

0.W 
0.M) 
0.13 
0.07 
0.13 
0.13 
0.03 
0.11 
0.11 
0.12 
0.08 
0.12 

0.14 
0.13 

0.14 
0.14 

0.13 
0.12 

0.11 
0.13 
0.12 
0.10 
0.09 
0.07 
0.08 
0.11 
0.10 
0.10 
0.08 
0.05 
0.07 
0.09 
0.08 

?a -30 
41 40 

24 d O  
38 4 0  

30 e l 0  
32 4 0  
32 <10 
34 e10 
32 <10 
47 4 0  
38 4 0  
82 4 0  
51 < lo 

51 4 0  
58 a 0  

125 4 0  
75 < I O  

93 <lo 
75 <lo 

121 <lo 
97 4 0  

187 e10 
109 4 0  
90 4 0  

84 <lo 
100 4 0  
83 <lo 

111 <lo 
61 e10 

102 <lo 
84 4 0  
63 -40 
44 e10 
84 4 0  
53 <lo 
44 4 0  

81 <lo 

1 
2 
3 
5 
3 
2 
3 
1 
2 

2 
7 

2 
1 

3 
2 

2 

3 
4 

3 
2 

10 
4 

2 
3 
3 
4 
4 
4 
5 
3 

15 
3 

3 
2 
3 

5 
2 

181 12 
72 15 
36 27 
75 2 
5 8 2  

129 38 
88 15 

59  7 
74 37 
58 18 
5 6 8  
8 4 5  
8 6 9  
89 7 
59 15 
91 14 
81 11 

108 24 
83 25 

122 5 
119 4 
117 8 
121 3 
la, 8 

io3 .5 
101 5 

118 3 
120 3 
121 3 

202 3 
91 4 

104 3 

W 2  
92 2 

8 8 3  
e a 3  
6 3 3  



E‘ 

1VO272SJ HClSWS  3rWW 
1V0272SJ HCIBWSZCISW 
lVO272SJ HClSWS 2+50W 
1VO272SJ HC16WS 2+25W 
1V0272SJ HClSWS  2+WW 
lVO272SJ HClBWS  l+75W 
1V0272SJ HClBWS (+SOW 
1VO272SJ HClBWS 1+25W 
lVO272SJ HClSWS  1+WW 
1VO272SJ HC16WS 0175W 
1VO272SJ HCIBWS OI5OW 
1VO272SJ HC160OSW25W 
lVO272SJ HC160OSMM) 

lV0772SJ HC16WS WSOE 
1V0272SJ HClSDOS 0125E 

1VO272SJ HC16WS W75E 
iVO272SJ HCISWS  l+WE 
1V0272SJ HC160OS  1*25E 
1VO272SJ HClSWS  1+mE 
lVO272SJ HClSOOS1+75E 
lV0272SJ HCl6OOS 2+WE 

1V0272sI HC16WSZ150E 
1VO272SJ HClSWS2+25E 

1V0272SJ HClBWS 2+75E 
1VO272SJ HClBWS3HXIE 
1VO272SJ  HClSOOS 3t25E 
1VO272SJ HClBWS3*50E 
1VO272SJ HClBWS3r75E 
1VO272SJ HClBWS 4+WE 
lVO272SJ HC16WS 4+25E 
1VO272SJ HClBWS  4t50E 
IVO272SJ HClBOOS4+75E 
1VO272SJ  HC1600S 5rWE 
lVM72SJ  HC17WSOtW 
1VO272SJ HCl7OOS0+25E 
1V0272SJ HC17WS W60E 
iVO272SJ HCl7WS W75E 
IVO272SJ HC17OOS l+WE 
1VO272SJ HC1700Slr25E 

~~ ~.. ~ ~ 

1VO272SJ HCllOOSlr50E 
lV0272SJ HCl7WSl t75E 
1VO272SJ HC17WS2MOE 
1VO272SJ HCl7WS 2+25E 
1VO272SJ  HC1700S  2*50E 
IV0272SJ  HCl7M)S2+75E 
1VO272SJ HC1700S3HX)E 
1WZ72SJ  HC17WS 3t25E 
1VO272SJ HC17WS3+50E 
1V0272SJ HC17WS  3t75E 
1V0272SJ HC17WS4+WE 
1V0272SJ HC17WS4t25E 
1V0272SJ HCl7WS 4*50E 
lVO272SJ HC1700S4t75E 
lVO272SJ HC1700S5+WE 
1VO272SJ  HC1700S  5+25E 
1V0272SJ HCl7OOS5+50E 
1VO272SJ HC17WS5t75E 
1VO272SJ HCl7WS  @WE 
lVO272SJ HC17WSSt25E 
1VO272SJ HC17M)S6+50E 
1VO272SJ HC17WS6175E 

0.2 
A9 

<0.2 
0.2 

<0.2 
a 2  

0.2 
0.2 

e0.2 
a 2  
e0.2 
a 2  
e0.2 
a 2  
e0.2 
e0.2 
a 2  
a 2  
a 2  
x0.2 
<0.2 
a 2  
d0.2 
e0.2 
a 2  
a 2  
4 2  
q0.2 
e0.2 

0.2 

c0.2 
a 2  

a 2  
e0.2 
a 2  
e0.2 
e0.2 

c0.2 
0.4 

a 2  
a 2  
a 2  
e0.2 
a 2  
<0.2 
<0.2 
a 2  
0.2 

<0.2 
a 2  
<0.2 
a 2  
e0.2 
a 2  

c0.2 
0.2 

<0.2 
e0.2 
a 2  
c0.2 
c0.2 
e0.2 

1.88 
AI 

3.49 
1.23 
1.77 

2.32 
1.48 

3.51 
1.81 
2.57 
1.20 
1.01 
1.69 
1.65 

3.72 
1.77 

2.92 
4.50 
2.18 
5.03 
1.57 
3.69 
2.76 
4.11 
3.76 
4.12 
2.00 
2.97 
3.80 
5.11 
4.13 
5.08 
4.11 
2.74 
3.31 
3.55 
2.16 
1.24 

2.28 
2.76 

2.02 

2.91 
1.48 

0.61 
1.14 
0.65 
0.53 
1.40 
1.02 
0.52 
0.88 
2.58 
0.76 
1.45 
1.28 
1.54 
2.70 
1.45 
1 .Bo 

0.98 
1.54 

1.16 

A8 
5 

15 
5 

5 
5 

<5 
5 

4, 
5 

10 
I O  
10 
5 

4 
5 

e5 
<5 
<5 

5 
5 
5 

15 
5 

10 
5 

10 
15 
10 
5 

20 

15 
5 

25 
5 
5 

I S  
<5 
<5 
<S 
e 
<5 
<5 
15 
5 
5 

10 
5 

5 
5 

?o 
5 

10 
e 
<5 

5 

4 
<5 
-3, 

5 

10 
5 

BB 
60 

100 
180 

110 
80 

280 
70 

70 
70 

120 
80 

150 
80 

180 
80 
80 
60 

1 40 
60 
70 
80 
80 
70 
80 

130 
60 

1w 
50 

70 
80 

80 
60 
60 

250 
50 

60 
70 

1w 
60 
70 
80 
80 
50 

100 
120 
30 
30 
40 
50 
50 
30 

IC4 
130 

70 
70 

150 
40 
80 
60 

80 

1m 

1.0 
Ba 

0.6 
0.5 

<0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1 .o 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
0.5 
0.5 
0.5 
0.5 

~ 0 . 5  
e0.5 
e0.5 
4 . 5  
a 5  
< O S  
x0.5 
‘0.5 

<0.5 
0.5 

e0.5 
4 5  
<0.5 
a 5  
4 5  
<0.5 
d0.5 
<0.5 

e0.5 
0.5 

<0.5 
~ 0 . 5  
< O S  
a 5  
e0.5 
4 5  

0.08 
C* 

0.08 
0.40 
0.35 
0.10 
0.05 
0.08 
0.04 
0.05 
0.10 
0.10 
0.14 
0.05 
0.11 
0.08 
0.05 
0.03 
0.07 
0.08 
0.03 
0.03 
0.03 
0.W 
0.03 
0.03 
0.02 
0.03 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.04 
0.03 
0.03 
0.10 
0.08 
0.11 
0.05 
0.07 
0.03 
0.04 
0.03 
0.03 
0.08 
0.05 
0.08 
0.01 
0.02 
0.01 
0.02 
0.01 
0.39 
0.11 
0.05 
0.17 
0.09 
0.01 
0.10 
0.03 

CO 
22 
11 
11 
14 
4 

12 
7 

9 
8 

7 
6 

18 
9 
5 
8 

17 
10 
8 
5 
6 
5 

10 
7 
6 
7 
4 
6 
9 
7 

12 
8 

11 
11 
9 
8 

10 
5 

12 
13 

9 
13 
6 

13 
4 
5 

4 
7 

1 
2 
5 
3 
3 

34 
I O  
10 
8 

13 
3 
6 
7 

n 

C I  
19 
14 
13 

20 
17 

15 
11 
16 
17 
18 
15 
23 
23 

26 
15 

17 

34 
16 

18 
27 
26 
19 

20 
13 

12 
12 
13 
17 

54 
11 

e4 
13 

36 
21 
16 
14 
11 
8 

22 
l o  

9 
11 
6 
8 
8 

10 
8 

4 
9 

10 
8 

14 
7 

18 
16 
18 
24 
13 
25 
12 
16 

139 
C“ 

19 

48 
18 

21 
45 
35 
12 
29 
18 
9 

48 
23 
12 
15 
18 

38 
12 

12 
12 

27 
11 

i o  
14 
9 

16 
8 

18 
17 
26 
17 
10 
17 
18 
18 
10 
18 

30 
39 

59 
28 
53 
11 
15 
6 

10 
7 

8 
3 

14 
7 

4 
6 

20 
18 
17 

38 
17 

2 

30 
I 7  

3.62 
FB 

3.77 
3.69 
3.10 
2.80 

2.19 
3.55 

3.19 
4.07 
3.65 
3.07 
3.72 

2.99 
3.22 

3.21 
3.38 
2.72 
3.16 
2.59 
2.62 
3  49 
3.10 

2.92 
3.15 

2.88 
2.51 
2.12 
2.95 
2.16 
3.88 
2.45 
3.91 
3.41 
5.27 
5.15 
6.49 
3.17 
3.15 
3.88 
4.37 
3.41 
5.23 
2.92 
2.10 
2.25 
1.52 
3.39 
3.24 
0.78 
1.33 
2.59 
1 .90 
3.16 
3.w 
4.26 
4.30 
4.15 
4.69 
3.47 
3.44 
4.17 

0.06 
K 

0.08 
0.08 
0.08 
0.07 
0.08 
0.05 
0.05 
0.07 
0.07 
0.09 
0.08 
0.07 
0.07 
0.05 
0.05 
0.05 
0.08 
0.04 
0.07 
0.08 
0.09 
0.04 
0.08 
0.04 
0.04 
0.21 
0.07 
0.03 
0.05 
0.04 
0.08 
0.08 
0.07 
0.08 
0.05 
0.06 
0.03 
0.04 
0.04 
0.04 
0.04 
0.05 
0.05 
0.04 
0.08 
0.08 
0.04 
0.04 
0.04 
0.04 
0.05 
0.05 
0.08 
0.04 
0.04 
0.m 
0.05 
0.02 
0.04 
0.08 

LB 
20 
10 
10 
10 
10 

<lo 
10 

20 

20 
10 

20 
20 
20 

10 
10 

10 
10 

e10 
10 

30 
10 
30 
10 

4 0  
10 

20 
10 

4 0  
I O  

10 
I O  
10 
20 
10 
10 

<lo 
4 0  
< I O  
4 0  

4 0  
10 

4 0  
10 
10 
10 

20 
10 

l o  
10 
20 
10 

20 
10 

<lo 
10 

4 0  
4 0  

20 
10 
10 
10 

11 
U 

13 
10 
11 
7 

13 
8 

11 
15 
8 
7 

11 
12 
9 

21 
17 

12 
12 
8 

10 
18 
13 
11 
16 
15 

10 
8 

17 
9 

12 
16 

15 
15 
16 
11 
12 
6 

10 

13 
12 

8 
21 
6 
8 
2 
1 
9 
3 
1 

12 
1 

11 
2 

12 
11 
15 
8 
9 
8 
9 
7 

0.35 
0.17 
0.23 
0.32 
0.32 
0.29 
0.08 
0.39 
0.38 
0.47 
0.24 
0.43 
0.39 
0.16 
0.23 
0.16 
0.16 
0.38 
0.1 1 
0.39 
0.24 
0.35 
0.11 
0.18 
0.11 
0.17 
0.17 
0.26 
0.12 
0.27 
0.17 
0.30 
0.29 
0.43 
0.31 
0.27 
0.30 
0.47 
0.67 
0.90 
0.52 
0.62 
0.15 
0.12 
0.08 
0.08 

0.11 
0.12 

0.05 
0.05 
0.17 
0.08 
0.34 
0.38 
0.66 
0.54 
0.49 
0.M 
0.51 
0.22 
0.24 

M9 
805 
M” 

1025 
970 

1195 
110 
955 

4830 
BBO 
510 
815 
410 

2605 
315 

1675 
?Gn 

210 
355 
5w 
205 
250 
385 
515 
445 
415 
135 
375 
755 
250 

1395 
455 

2w 
945 

310 
155 

4080 
140 

BW 

1416 
1330 

534 
410 
810 
720 

1085 
305 

2295 
155 

285 
60 

370 
135 
110 

2610 
825 
470 
385 

1 885 

480 
110 

440 

5m 

0.02 
Na 

0.02 
0.01 
0.02 
0.01 
0.01 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.01 
0.02 
0.01 
0.01 
0.01 
0.02 
0.01 
0.02 
0.01 
0.02 
0.01 
0.02 
0.02 
0.02 
0.01 
0.01 
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 

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 
0.01 

Nb 
10 
4 0  

10 
10 
I O  

4 0  
10 

10 
10 

<lo 
I O  

C l O  
d o  

4 0  
10 

<lo 
4 0  

c10 
10 

c10 
4 0  
10 

e10 
10 

4 0  

C l O  
10 

d o  
4 0  
4 0  
C l O  
4 0  
<lo 

10 
10 

30 
10 

10 
30 
40 
40 
40 
10 

4 0  
20 

=lo 

<lo 
<to 

10 

4 0  
10 

d o  
I O  

10 

10 
30 

4 0  
60 

<lo 
4 0  

m 

19 
Ni 

10 
12 
16 
13 
10 
4 

12 
12 
15 
9 

25 
18 

13 
8 

13 
9 

21 
7 

19 
13 
17 
6 

11 
7 

10 
7 

11 

42 
10 

51 
9 

28 
16 
11 
11 
14 
18 

25 
17 

21 
12 

12 
8 
6 
6 
9 
7 
3 
4 
9 

12 
4 

16 
18 
15 
16 
15 
11 

12 
9 

P 

1240 
5w 

610 
940 

870 
350 

7060 

2200 
710 

1110 
580 

980 
430 
930 
8dO 

1120 
710 

1wo 
650 

530 
760 
770 
900 
880 
520 
380 
370 

1340 
740 

1140 
870 

1080 
910 

1190 
810 
450 

450 
330 

420 
310 
290 
440 
510 
530 
370 

1420 
330 

540 
200 
250 
520 
340 
940 

1710 
880 

730 
€60 
510 
540 
430 
660 

316 
Pb 

20 

22 
16 

22 
20 
l o  
14 

30 
16 

24 
25 
18 
18 
6 
8 
6 
6 
8 

14 
18 
16 

20 
14 

16 
18 
14 
18 
6 

92 
6 
38 
24 
20 
18 
15 
24 

10 
4 

10 
10 
2 

12 
38 
22 

26 
18 

28 
6 

10 
12 
12 
4 

20 

6 
8 

8 
8 
2 

38 
10 

0.05 
S 

e0.05 
0.05 

0.05 
0.05 
0.05 

<0.05 
0.05 

<0.05 
<0.05 
C0.05 

G0.05 
0.05 

<0.05 
0.05 
0.05 
0.05 

<0.05 
0.05 

c0.05 
0.05 

<Oo.05 
<O.O5 
<0.05 

0.05 
x0.05 
<0.05 
0.05 
0.05 
0.05 
0.05 

C0.05 
0.05 

0.05 
0.05 

c0.05 
<0.05 
q0.05 

<0.05 
<0.00 

e0.05 
e0.05 
<0.05 

-0.05 
0.05 

e0.05 

‘0.05 
~ 0 . 0 5  

e0.05 
G0.05 

e0.05 
c0.05 

<0.05 

c0.05 
0.05 

G0.05 
0.05 

e0.05 
<0.05 
e0.05 
~ 0 . 0 5  

S C S ”  sr T* Ti v w Y zn ZI 
3 40 5 4 0.10 49 4 0  14 110 4 
2 -40 2 e5 0.14  48 4 0  2 131 9 
1 <10 15 r5 0.09 45 <lo 2 130 3 
1 4 0  
2 <lo 
2 <lo 
1 <lo 
2 <10 
2 e10 
1 40 
1 4 0  

2 <lo 
1 4 0  

2 <lo  
1 <lo 

10 
5 

4 
6 

4 
4 

4 
5 

< l  
7 

4 
4 

<I 
d 
4 

1 
<1 
<1 
<l 
2 

4 
<I 
4 
4 
4 

<1 
1 

Cl 

4 
c1 
4 
<1 
<I 
9 
1 
2 

4 
2 

d 
<1 
3 
1 
7 
3 
<I 

1 
<1 
4 
4 
<1 

<1 
15 

4 
3 
<I 
<1 

<1 
3 

0.08 
0.05 
0.09 
0.12 
0.07 
0.12 
0.03 
0.08 
0.04 
0.05 
0.10 
0.10 
0.09 
0.13 
0.11 
0.12 
0.03 
0.10 
0.07 
0.15 
0.00 
0.14 
0.06 
0.05 
0.08 
0.15 
0.14 
0.13 
0.14 

0.17 
0.09 

0.19 
0.12 
0.11 
0.09 
0.10 
0.13 
0.14 
0.07 
0.03 
0.08 
0.10 
0.02 

0.07 
0.05 

0.04 
0.02 
0.07 
0.08 
0.02 
0.02 
0.07 
0.12 
0.14 
0.03 
0.02 
0.08 
0.09 

47 
52 
55 
33 
51 
67 
41 
45 
54 
44 
61 
42 

‘10 

‘10 
4 0  

d o  
‘10 
4 0  
<lo 
4 0  
‘10 
a 0  

e10 
4 0  
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Q 

1VO272SJ HC1700S7rWE <0.2 1.54 40 50 c0.5 <5 0.03 <1 5 11 10 3.85 0.05 e10 11 0.15 240 <2 0.01 10 11 590 
Ag AI AI BB Be 81 CB Cd Co Cr CY Fe K La LI Mg Mn Me Na Nb Ni P 

1VO272SJ HCl lWS7r25E ~ 0 . 2  2.82 10 50 4 . 5  <5 0.04 4 7 13 12 3.35 0.05 10 15 0.19 250 C2 0.01 4 0  11 740 

1VO272SJ HC17WS7+75E 0 2  2.77 10 80 <0.5 <5 0.02 <1 7 14 15 3.95 0.08 10 14 0.16 Zgg C2 0.01 <10 12 540 
1VO272SJ HCl7WS7+50E c0.2 1.24 15 50 <0,5 <5 0.04 <1 6 18 14 5.81 0.06 10 7 0.22 375 <2 0.01 C10 12 1050 

1VO272SJ HC1700S8tWE <0.2 0.48 5 30 e0.5 -5 0.03 <1 3 5 18 1.85 0.04 10 1 0.03 340 e2 0.01 <lo 7 280 
1VO272SJ HCl700S8r25E 0.2 3.88 5 60 <0.5 <5 0.02 4 7 10 10 2.85 0.04 C10 12 0.12 635 <2 0.01 4 0  8 550 

lVO272SJ HC17WS8175E 0.2 2.14 5 70 ~ 0 . 5  <5 0.01 S i  18 12 8 3.60 0.04 10 14 0.22 1145 Q a01 <lo 14 410 
1V02726J HC17WS8+50€ <0.2 4.30 5 80 c0.5 e5 0.03 <I 7 13 12 2.87 0.05 e10 13 0.21 170 c2 0.01 4 0  12 520 

1VO272SJ HCl7WSQlWE <0.2 2.74 10 80 <0.5 5 002 4 9 18 18 3.77 0.05 10 18 0.39 140 e2 0.01 <10 15 480 
1Vo272SJ HC17WS8r25E <0.2 1.71 4 80 4 . 5  <5 0.03 4 22 10 19 5.42 0.04 30 14 0.62 1055 <2 0.01 80 15 780 
1Vo272SJ  HC17WSS+SOE e0.2 3.04 5 70 <0.5 e5 0.03 4 10 17 8 3.17 0.04 4 0  14 0.18 865 <2 0.01 10 9 1370 
lVO272SJ HC17WS8r75E e0.2 1.48 5 80 0 5  e5 0.04 <I 7 24 8 3.62 0.04 10 5 0.15 470 <2 0.01 20 12 870 
1VM72SJ HC17WSlOtWE 0.2 3.91 5 1W a 5  r5 0.03 4 11 18 18 2.88 0.05 10 12 0.24 695 e2 0.01 4 0  15 770 
lVM72SJ  HCl lWSlM25E c0.2 4.35 20 100 0.5 e5 0.02 4 22 31 30 4.14 0.08 20 15 0.38 475 <2 0.01 <10 43 880 
1Vo272SJ HC17WSlM50E <0.2 2.89 10 80 a 5  4 0.03 <I 10 18 18 3.88 0.W 10 13 0.26 455 <2 0.01 4 0  16 770 
lVO272SJ HC17WS10175E 0.2 0.97 10 170 <0.5 5 0.11 <1 10 14 18 2.84 0.11 10 5 0.17 27W C2 0.01 10 13 590 
1V0272SJ  HC17WN,8+50W <0.2 2.18 5 130 ~ 0 . 5  <5 0.04 <1 13 13 XI  3.50 0.08 10 13 0.25 910 <2 0.01 e10 19 1060 
1Vo272SJ HC17WN8125W q0.2 2.85 5 100 e0.5 <5 0.04 4 12 14 15 3.18 0.W 10 14 0.24 910 e2 0.01 4 0  17 1030 
1VO272SJ HC17WNBIOOW e0.2 2.34 10 80 4 . 5  4 0.03 <1 14 13 24 3.17 0.08 10 13 0.32 875 e2 0.01 4 0  18 630 
lVO272SJ HC17WN7*75W <0.2 2.48 10 70 <0.5 <5 0.02 <I 15 13 28 3.49 0.05 10 13 0.45 245 e2 0.01 4 0  21 770 

1VO272SJ HClTWN7r25W <0.2 1.88 5 80 <0.5 <5 0.03 <1 12 17 18 3.50 0.08 20 13 0.32 845 e2 001 <10 20 840 
IVo272SJ HC17OON7+MW a 2  2.47 10 80 ~ 0 . 5  4 0.05 e1 15 19 32 3.32 0.07 10 13 0.38 840 <2 0.01 e10 27 880 

1VO272SJ HC17WN7rWW q0.2 1.81 10 80 <0.5 4 0.03 4 12 12 W 3.23 0.08 10 12 0.28 1280 <2 0.01 4 0  17 880 
1V02728J HCIIWN8175W e0.2 2.Q3 10 110 0.5 e5 0.02 <l 18 14 25 3.25 0.07 10 15 0.25 Bw <2 0.01 4 0  20 780 

1Vo272SJ HC17WN8125W ~ 0 . 2  2.44 10 70 <0.5 s5 0.02 4 11 I 7  27. 3.85 0.W 10 13 0.23 895 <2 0.01 *10 19 1020 
lVo272SJ !!C!7WN8+50W <0.2 2 . s  10 110 e0.5 <5 0.03 4 12 13 18 3.03 0.07 10 13 0.22 785 Q 0.01 4 0  17 530 

1VO272SJ HC17WNBIWW e0.2 3.20 5 70 ~ 0 . 5  e5 0.02 4 14 18 18 3.21 0.05 10 14 0.20 815 <2 0.01 4 0  17 720 
1V0272SJ HCl7WN5+75W e0.2 2.81 5 80 4 . 5  4 0.03 4 11 21 11 3.53 0.05 10 14 0.21 715 e2 0.01 4 0  19 1020 
1V02726J  HCl7OON5+50W 4 . 2  3.33 5 80 <0.5 <5 0.03 <1 11 14 18 2.46 0.W 10 12 0.18  1400 <2 0.02 4 0  18 880 
1V0272sJ HC17WN5r25W <02 1.48 5 70 <0.5 6 0.02 <1 8 15 10 3.13 0.08 10 12 0.20 290 9 0.01 4 0  12 810 
lVO272SJ HCl7WNSIOOW ~ 0 . 2  2.08 5 120 a 5  <5 0.04 12 21 13 2.80 0.07 10 12 0.23 1580 <2 0.01 4 0  21 860 
1VO272SJ HCl7WN4+75W <0.2 3.03 5 104 ‘0.5 <5 0.03 4 13 18 13 3.04 0.05 10 13  0.19 1655 d2 0.01 c10 17 710 
lVW726J HCl7OON4+80W <0.2 3.06 5 120 <0.5 <5 0.03 4 10 15 18 2.85 0.08 10 11 0.17 18H) e2 0.01 4 0  15 820 
1VO272SJ HC1700N4r25W c0.2 2.27. 5 I W  <0.5 e5 0.02 <1 8 17 14 2.85 0.08 10 12 0.23 240 r2 0.01 4 0  17 440 
lV0272SJ HCl;.WN4*WW -0.2 2.52 5 180 e0.5 <5 0.04 r1 10 13 19 2.42 0.07 10 11 0.21 1010 9 0.01 d O  17 480 
lV0272SJ HC17WN3+75W ~ 0 . 2  2.25 5 80 ~ 0 . 5  <5 0.03 4 8 12 8 2.93 0.08 10 12 0.14 390 <2 0.01 40 10 830 
1VM72SJ HCl7WN3+50W a 2  4.W 5 110 ~ 0 . 5  4 0.05 <1 11 12 28 2.46 0.08 10 12 0.19 880 e2 0.01 d o  16 760 
1 V M 7 m  HC1700N3t25W e0.2 2.84 5 110 ~ 0 . 5  e5 0.04 4 11 16 ?o 2.87  0.07 10 12 0.27 840 <2 0.01 4 0  17 820 
1VO272SJ HCl7WN3rDOW <0.2 418 5 110 q0.5 4 0.03 <1 12 15 17 2.93 0.08 4 0  14 0.21 545 <2 0.01 <10 19 680 
lVo272SJ HCi7OONZt75W <0.2 2.14 5 140 e0.5 c5 0.04 <1 7 14 8 2.85 0.M) 10 12 0.20 480 9 0.01 <io 14 380 
1V0272SJ HCl7WN2+50W ~0.2 2.54 5 130 <0.5 4 0.04 x1 9 15 14 2.81 0.07 10 12 0.24 345 <2 0.01 4 0  20 430 
lVO272SJ HC1700N2+25W c0.2 2.52 5 130 0.5 <5 0.03 4 8 13 8 2.81 0.08 10 12 0.17  485 e2 0.01 <lo 12 440 

lVO272SJ IRL04SZrMIW q0.2 3.10 5 80 4.5  s5 0.02 e1 5 11 8 2.25 0.08 10 10 0.17 155 <2 a01 4 0  9 850 
lVO272SJ IRL04Slt75W c0.2 2.77 5 60 e0.5 4 0.04 <1 6 14 14 2.13 0.09 10 12 0.21 160 <2 0.01 C l O  10 1890 
1VM72SJ RL04S1+50W <0.2 4.14 5 M <0.5 <5 0.02 4 8 14 11 2.54 0.05 10 10 0.18 335 e2 0.01 4 0  9 780 
1VO272SJ lRLO4Slt25W ~ 0 . 2  3.06 5 50 0.5 e5 0.02 <1 5 28 14 4.99 0.09 10 14 0.26 155 <2 0.01 4 0  15 880 
1VO272SJ R104Sl+OOW <0.2 3.82 5 70 0.5 4 0.02 <I 7 80 W 3.41 0.10 10 17 0.41 175 e2 0.01 4 0  25 980 

1V0272S.l IRL04S0+50W ‘0.2 1.82 5 50 0.5 C5 0.03 <I 5  27 12 4.08 0.07 10 10 0.25  175 <2 0.01 10 16 550 
~ iu2r2S;  XW30*75%’ r2.2 3.7: 5 70 0.5 e5 0.03 <1 10 27 18 3.17  0.07 10 14 0.25 230 <2 0.01 d 0  21 710 

1VM72SJ IRL04SO+25W 0.4 2.18 <5 130 1.0 e5 0.04 4 137 36 43 3.85 0.10 20 13 0.35 8 5 3  e2 0.01 <lo 30 1140 

1VO272SJ RL04SOIZSE c0.2 2.04 5 150 0.5 S5 0.04 C i  I1 68 I 4  3.80 0.11 20 18 0.75 620 <2 0.01 20 M 720 
<0.2 2.07 5 110 0.5  <5 0.04 4 10 108 23 4.30 0.10 30 19 0.47 395 <2 0.01 20 40 720 

1VO272SJ RL04SO+50E q0.2 2.31 5 220 1.5 <8 0.07 <1 24 69 28 3.28 0.18 30 18 0.50 3285 e2 0.01 4 0  58 1440 
1VO272SJ IRLCdS0*75E <0.2 1.60 5 160 1.0 <5 0.13 4 11 40 18 2.98 0.10 20 13 0.31 1340 <2 0.01 10 32 1040 
lVo272SJ lRLWSl*WE e0.2 2.77 10 110 0.5 <5 0.05 d 11 19 15 2.98 0.07 10 13 0.18 1335 e2 0.01 4 0  18 la80 
1V0272s) IRL04Slr25E e0.2 0.84 5 110 0.5 <5 0.08 <I 6 10 12 2.37 0.11 20 5 0.12 1155 e2 0.01 4 0  11 810 
lV02726J IRL04S1+50E <0.2 1.70 10 80 0.5 4 0.02 c1 8 55 14 3.79 0.10 20 13 0.50 525 <2 0.01 10 38 790 
lVO272SJ RL04S1+75E e0.2 1.93 5 120 0.5 <5 0.03 c1 11 35 18 3.30 0.09 10 14 0.32 1785 <2 0.01 10 24 690 
1V02726J IRL04S2+00E <0.2 1.47 5 80 0.5 e5 0.02 d 8 14 17 3.34 0.09 20 11 0.23 410 <2 0.01 c10 14 550 
1VO272SJ RL04S2‘25E e0.2 1.55 5 70 0.5 <5 0.05 <1 9 14 18 3.02 0.10 10 11 0.25 775 e2 0.01 4 0  14 820 

~ 0 2 7 2 s ~  R L O ~ S ~ + Z ~ W  ~ 0 . 2  3.88 5 80 a 5  <5 0.03 <1 5 13 8 2.83 0.05 <TO 11 0.17 180 <2 0.01 d o  8 750 

I. - - 
~ 0 2 7 2 s ~  m w s  MW 

Pb S Sb 
14 c0.05 q5 
12 ~0.05 q5 
22 r0.05 -5 
12 0.05 -5 
8 4 0 5  q5 
8 0.05 -5 
8 0.05 <5 

12 c0.05 -5 
8 e0.05 -5 

10 a 0 5  -5 
I O  C0.05 -5 
14 4 0 5  <5 
10 ~ 0 . 0 5  4 

26 q0.05 -5 
14 0.05 -5 

98 ~ 0 . 0 5  <5 
14 <0.05 <5 
18 c0.05 -5 
22 4 0 5  <5 
24 <0.05 q5 

26 4 .05  d 
34 c0.05 -5 

34 <0.05 -5 
30 0.05 -5 
28 eO.05 6 
34 r0.05 e 
20 0.05 -5 
20 ~0.05 q5 
16 -0.05 -5 
18 <0.05 -5 
18 4 .05  -5 
18 a 0 5  -5 

24 <O.M -5 
14 ~0.05 <5 

20 c0.05 -5 
20 4 0 5  -5 

20 0.05 -5 
34 e0.05 <5 
28 4 0 5  q5 
84 4 0 5  -5 
38 c0.05 <5 
34 a 0 5  -5 
12 0.05 -5 

10 <0.05 -5 
8 a 0 5  -S 

18 0.05 c5 
28 0.05 5 
48 0.05 5 

42 a 0 5  5 
32 0.05 5 

@ 0.05 5 
40 e0.05 20 
40 e0.05 5 
72 0.05 5 
40 <0.05 5 
52 0.05 5 
22 r0.05 5 
40 <0.05  5 
38 <0.05 5 
28 c0.05 5 
22 0.05 5 

sc S“ Sr 
1 r10 4 
1 (10 4 
1 c10 <I 
2 ‘10 4 

2 40 C l  

1 (10 1 

2 4 0  4 
2 ‘10 4 
2 (10 c1 
3 40 <l 
2 4 0  4 

3 ‘IO <1 
1 4 0  <I 

4 4 0  4 
2 4 0  4 
1 <to 7 

2 4 0  4 
2 <io C l  

1 ‘10 4 
1 c10 4 
2 d o  4 
1 < lo  s1 
1 c10 <1 
2 4 0  C l  

2 d l 0  C l  

2 4 0  e1 
2 4 0  <1 

2 -30 < l  
2 ‘10 1 
1 4 0  (1 
1 40 3 

TB E V W  
4 0.12  47 4 0  
c5 0.09 39 4 0  
<5 0.12 s 4 0  
e5 0.09 44 4 0  
<5 0.02 27 4 0  

5 0.13 40 4 0  
10 0.09 34 4 0  
<5 0.07  37 40 
5 0.03 42 4 0  

e5 0.11 124 4 0  
q5 0.11 46 e10 
<5 0.11  57 4 0  
5 0.13 42 c10 

<5 0.07 41 <io 
5 0.09 48 4 0  

4 0.04 38 4 0  
<5 0.08 32 4 0  

4 0.08 28 d o  
5 0.10 32 4 0  

4 0.08 27 4 0  

e5 0.06 32 40 
<5 0.08 27 4 0  

4 0.05 28 4 0  
5 0.09 32 4 0  
8 0.07 31 4 0  

-5 0.08 40 4 0  
5 0.11 35 4 0  

4 0.08 37 4 0  
10 0.09 30 ClO 
<5 0.03 34 4 0  
c5 0.05 31 c10 
5 0.08 33 4 0  
5 0.09 33 4 0  
5 0.05 29 4 0  
5 0.W 28 4 0  

-5 0.07 37 4 0  
5 0.12 34 4 0  
5 0.08 34 4 0  
5 0.12 35 4 0  

<5 0.06 37 e10 
5 0.05 29 e10 

10 0.08 31 4 0  
5 0.08 33 4 0  

8 0.08 29 4 0  
5 0.08 26 <lo 

10 o . 1 0  34 4 0  
4 0.11 53 4 0  
<5 0.11 40 4 0  
5 0.11 40 4 0  

<5 0.11 47 4 0  
-3 0.07 45 <io 
<5 0.W 72 4 0  
4 0.11 61 4 0  

<5 0.10 39 4 0  
5 0.07  41 <lo 

<5 0.14  37 c10 

e5 0.10 51 < lo  
c5 0.09 43 4 0  
c5 0.08 34 < I O  
4 0.W 34 e10 

4 0.05 28 C ~ O  

Y zn u 
1 5 5 8  
1 5 8 8  

2 58 10 
1 51 8 

2 81 ?A 
1 2 8 1  

2 8 8 3 8  
2 42 7 
2 57 18 
4 8 8 4  
1 44 13 

3 50 34 
1 37 4 

8 89 34 
3 73 17 
2 1W 2 
2 73 8 

~~ 

2 81 8 
2 89 8 
2 83 10 

2 101 4 
3 114 11 

2 114 3 
3 128 17 
2 98 12 
s 105 10 
2 75 n 
2 82 9 
2 80 15 
1 59 2 
1 8 8 5  
2 102 9 
3 87 11 
2 63 11 
4 101 15 
2 104 10 
7 113 84 
3 109 18 
2 111 49 
2 108 8 
2 i4S 17 
2 138 io 
2 75 38 

3 58 13 
2 58 28 

3 49 37 
2 88 28 

4 78 46 
3 81 24 

2 74 5 
5 8 8 3  
4  102  4 
5 105 3 
8 123 3 
2 87 3 
3 121  7 
2 80 2 
2 8 6 1  
2 8 3 4  
2 8 4 3  
2 75 3 



1VO272SJ IRL04S2+50E e0.2 1.48 5 130 0.5 e5 0.13 e1 11 17 19 3.81 0.19 20 13 0.39  1475 c2 0.01 10 18 800 38 0.05 5 
Ag AI A$ 88 BB 61 CB Cd Co Cr Cu FB K La Li M9 Mn Mo NB Nb  Ni P Pb S Sb 

1VOZ72SJ IRLWS2+75E c0.2 1.58 5 80 0.5 4 0.04 4 10 16 18 3.88 0.11 20 12 0.31 1390 <2 0.01 C10 16 590 48 <0.05 5 
1VO272SJ lRLMS3*WE <0.2 2.54 5 70 0.5 <5 0.03 4 12 18 18 3.45 0.08 20 18 0.29 420 <2 0.01 4 0  18 820 24 c0.05 5 
iVO272SJ IRLO4S3r21 e0.2 1.97 5 110 0.5 4 0.04 4 8 17 10 3.38 0.08 10 17 0.22 1154 Q 0.01 <10 13 930 24 <0.05 5 
1VO212SJ lRLOIS3t5QE <0.2 2.23 5 170 0.5 e5 0.06 e1 10 16 14 2.99 0.10 10 18 0.20 1235 c2 0.01 4 0  12 lW0 18 4 0 5  5 
1VO272SJ IRLWS3c75E <0.2 1.20 5 90 0.5 <5 0.18 4 0 15 11 2.90 0.07 20 13 0.20 830 <2 0.01 4 0  11 530 28 <0.05 C5 
1VO272SJ IRLWS4rWE <0.2 0.77 5 90 0.5 <5 0.08 4 6 12 10 2.11 0.10 20 5 0.15 1054 <2 0.01 4 0  10 450 20 cO.05 5 
lVO212SJ IRL04S4+25E e0.2 1.88 5 170 1.0 r5 0.35 4 16 18 24 2.89 0.09 50 18 0.21 2805 e2 0.01 4 0  23 770 30 0.05 5 

1VO272SJ IRL04S4+7$E <0.2 1 . 8 8  5 100 rO.5 0.08 4 10 18 12 3.13 0.07 10 15 0.20 730 <2 0.01 4 0  13 430 22 <0.05 4 
1VO272SJ IRL04S4rJOE s0.2 2.07 5 110 1.0 <5 0.18 <1 12 17 15 3.42 0.09 20 18 0.28 505 Q 0.01 4 0  19 780 24 <0.05 5 
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a 2  
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0.2 
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0.2 2.41 

<0.2 2~33 

8 

8 
8 

8 
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7 
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8 
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8 
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9 

24 
14 
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11 
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3 
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9 

15 

0.01 
0.01 10 

8 
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7 
9 
9 

12 
8 

6 
8 

<l 
7 

3 
9 
8 
7 
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750 
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e80 

1450 
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BBO 

ST0 
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2080 
1 540 
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13W 
1010 

1020 
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2.58 

2.73 
2.71 
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2.45 
1-52 
2.51 

0.01 
0.01 
0.01 
001 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.01 
0.01 
0.01 
0.04 

0.01 
0.01 

0.01 
0.01 

0 0, 
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4 0  
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< I O  
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<lo 
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20 
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25 
25 
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5 
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15 
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10 

5 
5 
5 

2 
1 
2 

11 
15 
15 
7 
2 
8 
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3 
4 
2 

25 
1 

1 

0.03 
0.01 
0.03 
0.04 
0.17 
0.07 
0.07 
0.08 
0.03 
0.38 
0.20 
0.06 
0.08 
0.08 
0.23 
0.15 
0.15 
0.18 
0.59 
0.53 
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11 
10 
11 
14 
15 

28 
19 
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13 
25 
19 
19 

lVO272SJ lRLO7N l W 5 E  
IVO272SJ lRLO7N l r50E 

1VO272SJ  IRL07N 2+wE 
1VM72SJ IRL07N 1+75E 

1VM72SJ  IRLOINZt25E 

~~~~~~ ~~~ 
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e0.2 

<0.2 
<0.2 

c0.2 

~~~ ~ 

4.38 
3.32 

1.72 
1.58 
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2 
3 
1 1VO272SJ  IRLO7N2+50E 
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1VO272SJ IRL07N3rWE 
IVO272SJ IRL07N 3+25E 
1VO272SJ  IRLO7N 3*ME 
lVO272SJ IRLO7N3t75E 
1VO272SJ  lRLO7N 4+WE 
1Vo272SJ IRL07N4+25E 
1VO272SJ  IRLO7N 4+50E 
1VO272SJ IRL07Nlt75E 
lVO272SJ IRL07N 5+00E 
1VO272SJ  WLO7N 5+25E 
1VO272SJ  IRLO7N 5+50E 
1VO272SJ  IRLO7N  5+75E 

a 2  
e0.2 

1.51 
?.M 
1.21 
9 37 

7 

19 
2 

11 
10 

1 
1 r0.2 

c0.2 
e0.2 
e0.2 
<0.2 

<0.2 
a 2  

c0.2 
a 2  
c0.2 
a 2  
a 2  

Cl 

2 
1 
2 
1 

10 
10 
15 
10 
10 
5 

5 2.42 
1.25 
2.34 
2.18 
1.74 

12 
12 
14 
14 
14 
18 
13 
43 
30 

4 
12 
29 
11 
13 
12 
15 
29 
9 

12 
13 
12 
12 

0.01 
0.01 

0.01 

~ ~~ 

2 
2 

<I 
2 

1 

2.10 
1.57 
1.73 

1.05 
1.93 

9 
9 

11 
4 

e2 
<2 
<2 
Q 

0.01 
0.01 
0.01 
001 

1080 
Bw 

1380 
780 

48 <0.05 
58 0.10 
56 0.05 
34 <0.05 

32 
3 

32 
7 

10 
15 
5 

<lo 
m 



1V0272SJ 
lVO272SJ 
1V0272SJ 

IRLO7N 8+WE 
IRL08N4rSOW 
IRLO8N 4+25W 
IRLOBN 4+WW 
IRLOBN3+75W 
lRLO8N 3+50W 
lRLO8N 3+25W 
lRLO6N 3+00W 
IRL08N 2175W 
lRL06N 2+50W 
lRLO8N 2+25W 
IRL08N 2+0OW 
IRL08N l+75W 

LQLO8N 1+25W 
IRLO8N 1 W W  

lRLO8N IWOW 
IRL08N  O+75W 
IRL08N O+WW 
IRL08N 0*25W 
lRLO8N O+OO 
IRLOBN 0125E 
lRLO8N O+ME 
IRLMlN 0175E 
IRLOBN l+WE 

lRLO8N 1+50E 
IRL08N l t 7 5 E  
lRLO8N 2*WE 
lRLO8N 2+25E 
h?LOBN2+5OE 
IRLMN 2+75E 
IRL08N 3+wE 
IRLO8N 3+25E 
IRLOBN 3+50E 
RLDBN 3r75E 
IRLMN 4rWE 
lRLO8N 4+25E 
IRLOBN 4+50E 
lRLO8N 4t75E 
lRLO6N 5+00E 
IRLOBN 5t25E 
lRLO8N 5+50E 
lRLO8N 5+76E 
IRLOBN 6+WE 

iaLosN ?+ZE 

Ai 
1.91 
3.48 
3.30 
4.15 
3.80 
4.84 
3.84 
2.58 
2.14 
3.70 

0.07 
CB 

0.03 
0.03 
0.03 
0.02 
0.01 
0.01 
0.04 

0.01 
0.03 

0.03 
0.01 
0.02 
0.01 

0.02 
0.01 

0.03 

co cr 
9 23 
5 10 
5 11 

5 14 
5 11 

5 12 
7 10 
6 9  
7 10 
5 14 
7 12 
5 10 
5 16 
4 13 
8 11 
5 13 
5 14 
4 13 
9 11 

10 18 
I O  15 

8 9  
11 12 
9 14 

4 10 
5 11 

5 8  

CY 
12 
10 
6 

10 
8 

3.42 
FB 

2.76 
3.43 

K Ll M.3 
a 5  
M” 

1 25 
140 
145 
135 
125 
240 
245 
230 

420 
140 

230 

225 
180 

5dO 
405 
270 
155 
585 
515 
580 

6w 
ea5 

1815 
535 

145 
105 
175 
Bo 

185 
185 

330 
125 
150 
170 
110 
215 
250 
315 
445 
380 

1050 
ea5 

1825 

0.01 
Na 

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 
0.01 

0.01 
0.01 
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0.01 
0.01 
0.01 

4 0  
Nb 
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10 
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5 
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770 
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340 
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2 
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0.14 
0.11 
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0.13 
0.15 

0.12 
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0.11 
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0.11 
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0.11 
0.14 
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Toklat Resources Inc. 
Attention: Tim Tennuende 
Project: W.001 

Sample: silt 

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

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

MULTI-ELEIMENT ICP ANALYSIS 
Aqua Regia Digestion 

ReporlNo : IVO16S U 
Date : May-28-01 ' 

A .5 gm sample is digested wilh 5 ml3:l HCUHN03 
at 9% far 2 hour$ and dlluled to 25ml with D.I.H20. 
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Toklat Resources Inc. 
Attention:  Tim  Termuende 
Project: IFC200 I 
Sample: rock 

Assayers Canada 
8282 Sherbrooke St., Vancouver, B.C., VSX 4U6 

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

MULTI-ELEMENT ICP ANALYSIS 
Aqua Regia Digestion 

ReportNo : lV0165 RJ 
Date : May-28-01 

A .5 gn sample is digesled with 5 mi 3:l HCIMN03 
at 9% for 2 hours and dlluted to 25ml with O.I.H20. 
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Gsochan ICP 
Au As 

W D R ”  
2 Q.2 
5 412 
3 a . 2  
3 a . 2  
2 a . 2  
1 4 . 2  
2 a . 2  
3 a . 2  
2 4 . 2  
2 Q.2 
2 4 . 2  
2 41.2 

3 <a2 
1 a . 2  

2 a . 2  
2 a .2  

2 (0.2 
1 a . 2  

3 41.2 
4 41.2 

2 a 2  
1 a . 2  

2 Q.2 
3 4 . 2  
2 a . 2  
4 a . 2  
2 a .2  
2 412 
2 a . 2  
2 412 
3 a . 2  
4 4 . 2  

2 Q.2 
1 41.2 

3 a . 2  
4 4 . 2  
4 a 2  
1 a . 2  
2 a 2  
2 4 . 2  
2 a . 2  
4 a 2  
4 a . 2  
5 e0.2 

3 4 . 2  
3 a.2 

4 a . 2  
4 a . 2  

2 a . 2  
1 a . 2  

2 F . 2  
3 a . 2  
2 a . 2  
3 Q.2 
2 41.2 
2 a . 2  
1 4 . 2  

2 a 2  
1 41.2 

4 8 . 2  
2 4 . 2  
3 e0.2 
2 a . 2  
3 a 2  

ICP 
*I 
% 

ICP 
A5 

wm 
4 

5 

ICP 
ea 
m 

80 
80 
40 
40 
50 
40 
40 
M 
80 
80 
70 
80 
80 
70 
80 
80 
50 
M 
80 
M 

ea 
M 
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ea 
30 
50 

40 
ea 

110 
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ea 
50 
80 
80 
80 
M 
ea 
70 

1W 
ea 
80 
80 
83 

110 
1W 

110 
80 
80 
I40 
sc 
40 
80 

110 
80 

80 
80 
70 

ea 
80 

70 
80 
80 
50 

m 

ICP 
ee 

ICP 
co 
m 

7 
11 
7 
4 
4 
4 
3 
4 
7 
5 

3 
5 

4 
5 
8 
8 
5 
5 
4 
5 
5 
8 
5 
5 

ICP 
Cr 

wm 
21 

27 
18 

13 
14 
10 
13 
12 
19 
18 
15 
9 

ICP ICP 
Cu Fe 

w m %  
10 3.4 
14 3.83 
13 3.49 
5 2.92 
3 2.91 
8 3.12 
8 2.94 

13 3.21 
8 2.88 

9 3.94 
8 3.49 
5 1.m 
8 2.13 

14 3.51 
8 4.08 

13 2 8 9  
7 3.05 

11 2.51 
8 3.W 

9 2.22 
8 2.94 

11 2.88 
8 2.55 

10 2.88 
5 2.55 

17 3.18 
2 1.m 
3 2.01 
5 3.35 
8 4.18 

8 3.88 
7 4.15 

3 3.33 

4 3.15 
7 3.79 
2 3.38 
5 3.38 
8 3.45 

14 3.2 
7 3.8 

11 3.49 
14 3.47 
12 3.34 
8 3.48 

10 3.53 
18 3.58 
7 3.34 
7 328 

15 3.18 
8 !.57 

11 2.87 
8 1.34 

12 3.17 
9 2.98 

17 3.59 
9 3.29 
9 2.8 
8 3.34 

15 3.W 
11 2.88 

18 2.97 
4 3  

7  4.11 

7 3.34 

ICP ICP 
Li 

R” 

ICP 
M# 

0.31 
% 

0.24 
0.58 
0.14 
0.21 
0.07 
0.12 
0.13 
0.37 
0.31 
0.15 
0.08 
0.13 
0.18 
0.27 
0 . a  
0.15 

ICP 
Na 
% 

0.01 

a .01  
0.01 

0.01 
0.01 
0.01 
0.01 

4.01 
0.01 

0.01 
0.01 
001 
001 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

ICP 
Nb 

wm 
<IO 
<lo 

20 
10 

50 

4 0  
30 

4 0  
10 

10 
i o  

20 

4 0  
20 

<lo 
10 

4 0  
10 

10 
10 
10 
10 
10 

4 0  
10 
10 

W 
30 

10 
10 

10 

20 
I O  

10 
I O  

4 0  
4 0  
<lo 
20 

<lo 
10 

4 0  

10 
10 

m 

m 

ICP 
NI 

R” 
13 
13 
18 
8 
8 

ICP 
P 

R” 
870 
940 
480 
370 
5w 
410 
gw 
870 

850 
320 

710 
820 
410 
810 
480 
470 
830 
830 
750 
440 
880 
740 
810 
350 
420 

280 
180 

280 
280 
320 
270 
4M 
280 
370 
330 
580 

Ym 
430 
430 
En 
370 
470 
3?4 
380 
270 

300 
230 
270 

280 
155 

270 
820 
4w 
280 
280 
8w 
Ym 
450 
440 
380 
570 
570 

3m 

480 

ICP ICP ICP 
zn zr 

w m R “  
51 2 
82 2 
5 5 5  
33 18 
43 4 
27 25 
31 44 
47 17 
58 5 
7 3 9  
57 35 
37 3 
3 4 5  
43 11 
57 20 
52 22 
58 32 
47 50 
53 37 
54 20 
81 32 
73 21 
8 3 2 2  
8 8 9  
73  18 
71 3 
14 1 
24 2 
4 0 3  
8 4 3  
E 4 7  
55 11 

43 14 
33 3 

3 8 4  
49 11 
3 2 2  
4 8 7  
55 13 
71 14 
57  4 
88 8 
74 7 
82 9 
62 8 
70 3 
79 35 
59 7 
5 6 4  
70 11 
31 1 
21 12 
81 5 
81 9 

85 8 
57 3 

51 5 
47 42 

57 21 
51 7 

55 12 
40 10 
45 33 
45 18 

K 

0.08 
% 

0.08 
0.08 
0.04 
0.05 
0.03 
0.04 
0.05 
0.13 

0.05 
0.1 

0.08 
0.08 
0.07 
0.11 
0.08 
0.08 
0.04 
0.04 
0.08 
0.05 
0.07 
0.08 
0.09 
0.08 
0.18 
0.02 
0.03 
0.05 
0.07 
0.08 
0.07 
0.05 
0.08 
0.05 
0.08 
0.05 
0.05 
0.05 
0.07 
0.08 
0.1 
0.1 

0.W 
0.1 
0.1 

0.11 
0.03 
0.08 
0.13 
5.- 
0.03 
0.1 

0.07 
0.08 
0.13 
0.12 
0.04 

0.03 
0.07 

O.! 

4.5 
wm 

a.5 
1 

as 
as 
e0.5 
Q.5 
Q.5 
0.5 

415 
4 . 5  
Q.5 
41.5 
Q.5 

1.17 

1.82 
1.93 
1.02 
2.05 
3.49 
2.81 
1.82 
2.02 
3.58 
0.97 

1.28 
Q 
3 

7 
4 

Q 
Q 

Q 
<5 

5 
5 
5 

<5 
5 

1 4 
8 

18 
8 

10 
8 
5 
7 

12 
Q 

12 
8 
7 
8 

10 
8 

10 
14 
10 
4 

135 Q 
85 Q 

135 Q 
S O Q  
6 Q Q  

<5 

5 
<5 5 

1.18 
2.42 
2.89 
2.72 
3.48 
3.8 

5.33 
2.17 
2.85 
2.81 
2.28 

2.14 
1.87 

0.82 
1.71 

1.12 

2.19 
1.48 

2.27 
2.81 
1.41 
2.42 
1.81 
2.8 

212 
1.48 

3.25 
3.57 
7.78 
2.41 
3.01 
2.82 
1.94 
3.85 
3.24 
2.07 
1.79 
2.7 
1.e: 
1.85 
1.78 
1.48 
1.41 
2.48 
1.67 
4.31 
2.38 

9 
17 
18 

15 
18 

11 
10 
12 
15 
14 
12 
19 
14 
27 
12 
Q 

20 
39 
36 
ZB 
25 
18 
18 
21 
24 
23 
28 
23 
30 
31 
30 
ZB 
21 

25 
20 
22 
25 
9s 

n 

8 

14 
8 

12 
12 
8 
8 
8 

12 
8 

11 
11 
12 
Q 

120 <2 
1w <2 
110 Q 

115 Q 
120 Q 

85 e2 
105 Q 
135 <2 
110 ‘2 
155 <2 
130 <2 
150 <2 
120 Q 
2 8 o Q  

20 Q 
75 Q 

115 Q 
705 Q 
180 Q 
170 Q 
130 Q 
170 Q 
185 Q 
135 Q 
125 e2 
215 <2 
205 Q 
455 Q 
315 Q 
420 Q 
585 Q 
810 Q 

1395 Q 
520 Q 

355 Q 
400 Q 
SMlQ 
525 <2 
E Q  
40 Q 

190 Q 

835 <2 
175 <2 

370 Q 
185 Q 
1 w  <2 
lea Q 

215 Q 
185 Q 

110 Q 
120 Q 
95 Q 

a . 5  

Q.5 
a.5 

4.5 
a . 5  
e0.5 
4.5 
a . 5  
Q.5 
41.5 

0.11 
0.08 
0.18 
0.13 
0.21 
0.12 
0.37 
0.14 
0.62 
0.08 
0.18 
0.94 

Q 
Q 
Q 
Q 
Q 
<5 
Q 

7 
11 
7 

11 
9 

17 
a.5  
0.5 

a . 5  
a . 5  
<0.5 

a . 5  
a . 5  

a.5 
0 . 5  
‘0.5 
a . 5  
a.5 
Q.5 
a . 5  
Q.5 
a.5 
Q.5 

Q 
Q 
Q 
Q 
Q 

10 
8 

2 

7 
3 

Q.01 
0.02 

001 
0.01 
0.01 
0.01 
0.01 
001 
a.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 
001 

3 
5 12 

4 

x )  
23 

18 
11 
11 
11 
13 
12 
12 
14 
15 
14 
17 
18 

13 
14 

14 

12 
IO 
B 
8 
7 

10 

17 
15 

7 
11 
10 
14 
6 

11 
13 
18 
11 
15 
18 
16 

14 
13 

18 
15 
13 
17 
2 

0.83 
1.45 

0.74 
0.53 

0.58 
0.4 

0.54 
0.74 
0.58 
0.38 
0.32 
0.43 
0.52 
0.48 
0.38 

0.4 

0.34 
0.33 

1.2: 
0.5 

a34 

a- 

4 
5 

13 
8 

1, 
10 
12 

5 
5 
5 

4 . 5  
<0.5 
c0.5 

4 . 5  
<0.5 

0.5 
6 . 5  
a.5 
a.5 
5.5 

5 
5 

11 
12 
8 

11 
7 

i 
3 
7 
8 

11 
7 

7 
8 
7 
8 
7 
5 
7 
8 

10 
5 
5 

001 
001 
0.01 
001 

F . O !  
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.01 
0.01 
0.01 
001 
0.01 
001 

18 
12 
11 
17 
7 

0.5 
Q.5 
a.5 
41.5 
4 . 5  

25 
7 

17 
28 
42 
27 

23 
12 

22 
28 
14 
23 
19 

11 
8 

7 

0.08 
0.38 
0.17 
0.4 

0.79 
0.4 

0.13 

0.31 
0.53 

0.45 
0.13 
0.29 
0.19 

11 
3 

14 
12 
10 
11 
15 
12 
5 

14 
9 

7 11 
18 
13 

12 
8 

13 
12 

12 
8 

Q.5 
a .5  
a s  

2.58 
3.5 

1.4 
4.2 

2.57 

as 
a . 5  
a . 5  
41.5 
4 . 5  

.. 

Q 
Q 
Q 

0.05 
0.08 
0.08 8 r5 



ICP 

P I  
A* 

5 
4 
5 
5 
5 
5 
5 

5 
5 

5 

5 
5 

5 
e5 
5 

<5 
5 

e5 
5 

e5 
e5 

<5 
5 

5 
5 
5 
5 

10 
5 
5 
5 
5 
5 

10 
5 
5 
5 

5 
5 

5 
5 

4 
5 

5 
5 
5 
5 

<5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 

5 
5 

10 

ICP ICP ~~ 

mnm 
eaea 

Bo 41.5 
40 41.5 

40  41.5 
50 41.5 

ea 41.5 
40 Q.5 
Bo Q.5 
M 41.5 
M 41.5 
50 41.5 
ea 41.5 
70 Q.5 

ea 41.5 
50 Q.5 

ea 41.5 
Bo Q.5 

1w 0.5 
2W 41.5 
80 Q.5 

140 Q.5 
1 w  41.5 

120 41.5 
90 41.5 

ea 41.5 

100 41.5 
80 41.5 

170  41.5 

80 41.5 
70 41.5 

Bo 41.5 
Bo 41.5 

Bo Q.5 
90 Q.5 

120 0.5 
ea 41.5 

70 41.5 

30 Q.5 
30 41.5 
ea 41.5 

Bo Q.5 
50 Q.5 

280 0.5 
140 41.5 
150 Q.5 
1 w  0.5 

m 41.5 

m 41.5 

80 41.5 

m 4 1 . 5  
m 41.5 
90 41.5 
80 Q.5 
80 41.5 
70 Q.5 
70 41.5 
ea 41.5 
90 41.5 
ea 41.5 
ea 41.5 

90 41.5 

210 1.5 
ea 41.5 

140 1.5 

m 41.5 

ICP 
ei 

m 
4 
4 
4 
Q 
4 
4 
-3 
4 
4 
Q 
4 
4 
Q 
4 
4 
Q 
4 
4 
4 
Q 
4 
4 
Q 
4 
4 
4 
Q 
4 
4 
4 
Q 
Q 
4 
‘5 
cs 
cs 
4 
4 
cs 
Q 
4 
4 
Q 
cs 
Q 
4 
4 
cs 
cs 
4 
4 
Q 
cs 
4 
4 
4 

e5 
Q 

4 
4 
4 
<5 

e5 
Q 

ICP 
Ca 

0.04 
% 

0.03 
0.05 
0.08 
0.04 
0.05 
0.05 
0.03 
0.04 
0.04 

0.08 
0.04 
0.01 
0.06 
0.03 

0.15 
0.25 

0.01 
0.18 
0.07 
0.06 
0.01 
0.06 
0.04 
0.05 
0.11 
0.18 
0.04 
0.05 
0.02 
0.03 
0.03 
0.04 
0.04 
0.08 
0.78 
0.05 

0.03 
0.04 
0.01 
0.04 

0.11 
0.1 

0.07 
0.13 
0.07 
0.08 
0.07 
0.07 
0.m 
0.05 
0.05 
0.07 
0.06 
0.05 
0.05 
0.05 
0.m 
0.08 
0.04 
0.25 
0.29 

0.06 

0.08 

ICP 
CO 

Rm 
8 
3 
8 
8 
5 
5 
8 
5 
4 
4 
5 
9 
5 
5 
7 

19 
3 

13 
5 

12 
15 

12 
8 

13 
8 

10 
8 

18 

8 
7 

8 
8 
7 
8 
7 
5 

20 
10 

8 
5 
8 
8 
3 
5 
7 

10 
11 
15 
8 

10 
8 

10 
8 
8 
7 

11 
8 

8 
9 

10 
10 
5 

28 
m 

ICP 
Cr 

m 
25 
11 
32 

18 
12 

24 
12 
18 

11 
19 

14 
18 

18 
18 
12 
27 
21 

22 
14 

P 
18 
19 
25 
24 
15 
18 
21 

24 
11 

21 
18 

19 

24 
18 

24 
17 
12 
32 

14 
11 

27 

n 

m 

n 

m 

n 
n 
33 

31 
13 

20 
28 
17 
15 

18 
27 
22 
28 
21 
27 
17 
50 
35 

n 

ICP 
C“ 
m 

18 

14 
4 

15 
11 

11 
8 

8 
8 

12 
9 

10 
11 
8 
9 

11 
8 

11 
9 
5 
9 
8 
7 

11 
8 

19 
5 

25 
13 
10 
7 

14 
11 
13 
10 

22 
8 

28 
17 

15 
8 

9 
8 

11 
78 
12 
9 

24 
9 

12 
13 
12 
14 

10 
8 

13 

21 
18 

11 
10 
18 
15 
24 
37 

ICP 
FI) 

2.81 
% 

1.47 

2.17 
322 

2.88 
2.72 
2.37 
2.82 

228 
284 

2.47 
3.18 
2.78 
2.M 
2.52 

2.88 
1.12 

3.31 
2.54 

3.82 
3.8 

225 
3.05 
3.78 
3.11 
3.08 
3.05 
325 

2.53 
3.14 

4.51 

3.- 
2.8 

3.42 
4.02 

2.51 
1.9 

3.08 
2.91 

2.78 
188 

2.83 

2.m 
0.88 

2.38 
3.25 
3.31 
3.49 

3.47 
1.83 

3.59 
2.71 
2 . u  
3.27 
2.71 
3.17 
2.88 
3.5 
3.4 
2.8 

3.84 
2.5 

3.43 

2.72 

ICP 
K 

0.13 
% 

0.04 
0.13 
0.05 

0.08 
0.04 

0.07 
0.05 

0.05 
0.04 
0.08 
0.08 
0.06 
0.07 
0.06 
0.08 
0.07 

0.05 
0.1 

0.08 
0.1 

0.08 
0.08 
0.08 
0.08 
0.08 
0.14 
0.11 
0.08 
0.05 
0.08 
0.07 
0.1 

0.07 
0.08 
0.08 
0.08 

0.05 
0.1 

0.05 
0.15 
0.06 
0.04 
0.04 
0.08 
0.08 
0.1 

0.14 
0.06 
0.18 
0.08 
0.13 
0.07 
0.06 
0.08 
0.05 
0.13 
0.11 
0.1 

0.13 
0.17 
0.07 
0.2 

0.13 

ICP 
U 

m 
12 

I, 
3 

10 
7 

7 
9 
3 
8 

10 
8 

11 
13 

13 
7 

14 
3 

12 
5 

13 
13 

15 
7 

15 
10 
15 

18 
17 

11 
10 
8 

11 
10 
13 
15 

13 
5 

9 
2 
4 
7 

10 
2 
8 
8 

13 
‘19 
18 
8 

18 
13 
18 
14 
10 
12 
11 

18 
18 
18 
17 
10 

19 

m 

m 

E P  
Mg 

0.41 
% 

0.17 
0.87 
0.14 
0.14 
0.37 
0.1 

0.14 
0.2 

0.12 
0.1 

0.22 
0.24 
0.23 

0.15 
0.19 

0.39 

0.13 
0.4 

0.35 
0.39 
0.22 

0.39 
0.31 

0.31 
0.24 
0.23 
0.37 
0.27 
0.13 
0.31 
0.21 
0.3 

0.21 

025 
0.33 
0.48 
029 
0.13 
0% 

0.08 
0.2 

0.13 
025 
0.35 
0.31 
0.58 
0.14 
0.57 
0.31 
0.48 
0.21 
0.19 
0.38 
0.18 
0.35 
0.U 
0.3 

0.35 
0.48 
0.22 
0.59 
0.47 

a n  

ICP 
M” 
m 
235 

210 
85 

185 
125 
125 
105 

85 
70 

155 

105 
175 
335 
75 

1380 
350 

115 
lsaD 
805 
4m 
410 
675 

235 
355 

025 
380 

170 
120 
170 
425 

480 
1W 

185 
885 
850 
n 5  

175 
80 

140 
55 

11w 
ea 

875 
380 
m 5  
815 

495 
525 
245 
380 
450 
280 
370 
485 

2Q5 
185 

230 

1275 
120 

1545 

m 

im 

mo 

4 m  

ICP 
M.3 
m 

Q 
Q 

Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 

Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 

Q 
Q 

Q 
Q 

Q 
Q 
Q 
Q 
c2 
*2 
Q 
Q 
Q 
Q 
<2 
Q 
e2 
Q 
e2 
<2 

e2 
<2 

n 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 

Q 
Q 
Q 
Q 
2 

a 

a 

a 

a 

ICP 
Nb 
m 

W 
10 

4 0  
<lo 
10 
10 
10 
10 
10 

<lo 
<lo 
<lo 
<lo 

e10 
W 

10 
10 
10 
20 
10 
20 
20 
10 
10 

20 
10 
10 
10 

4 0  

4 0  
20 
a 0  

10 

4 0  
10 

30 
10 

10 
10 
W 
10 
10 

10 
10 

4 0  
10 

4 0  
10 

<lo 
<lo 
10 
10 

<lo 
<IO 
<lo 
10 

4 0  
<lo 
C l O  
4 0  
‘10 

m 

m 

2o 

ICP ICP 
Ni P 

m m  
5 190 

7 e 4 0  
7 740 
9 270 
7 710 
7 370 
7 850 
8 1w 
7 1110 

10  1440 
8 4w 
7 3 8 0  
7 8 0 0  

17 800 
5 2 8 0  

18 850 
7 530 

13 280 

10 m 
15 330 

14 550 
17 240 
14 270 
12 240 
15 780 
21 ?ea 
11 770 

12 Mo 
8 5 4 0  

11 570 
10  1400 
11 590 

13 810 
7 m  

12 8w 
10 870 

15 170 
8 2Y) 

8 4 8 0  
8 170 

12  1430 
8380 

14  750 

21 .Iy) 
15 540 

8 8 8 0  
17 410 
15  1380 
15 840 
11 830 

12 7 w  
8 820 

10 logo 
17 1c80 
13 8w 
12 880 
14 8so 
18 BJO 

25 570 
7 3510 

24 720 

13 480 

15 380 

8 720 

ICP  ICP 
m s  
m %  

10 41.05 
12 41.05 
8 41.05 
8 41.05 

14 41.05 
8 41.05 

8 41.05 
10 41.05 
10 0.05 

10 0.05 
8 0.05 

18 0.05 
8 41.05 

10 41.05 
8 0.05 

12 41.05 
10 0.05 
14 0.05 
10 0.05 
10 Q.05 
12 41.05 
14 0.05 
10 41.05 
10 41.05 
10 41.05 
14 4.05 
12 0.05 
10 41.05 
12 Q.05 
10 0.05 
10 41.05 
10 0.05 
14 41.05 

12 0.05 
2 0.05 

12 41.05 
10 0.1 
18 0.05 
24 0.05 

8 41.05 
8 41.05 

18 0.05 
14 41.05 

12 0.05 
10 0.05 
10 41.05 
12 41.05 
10 41.05 
10 41.05 
4 41.05 

12 41.05 
8 Q.05 

14 Q.05 
10 41.05 
8 a.05 
2 Q.05 
8 41.05 
8 41.05 

14 41.05 
8 0.05 

12 Q.05 
8 0.05 

12 0.05 

14 41.05 

ICP 
a 

v” 
3 
1 
3 
3 
2 
2 
2 
2 

2 
2 

2 
2 

2 

2 
1 

2 
1 

2 
1 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 

2 
1 

2 
1 

2 
1 

2 

1 
1 

2 
1 

2 
3 

3 
1 

3 
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3 
1 
2 
3 
4 
4 
3 
3 
3 
2 
8 
8 

ICP 
a 

m 
<1 

4 
1 

< I  
5 

‘1 
1 

4 
<1 
1 
1 
4 
4 
< l  

2 
1 

8 
8 

7 
1 

1 
8 

4 
4 
4 

8 
1 

8 
1 
2 

‘1 
-3 
4 
4 
< I  

22 
1 

<I 
1 

4 
1 

<1 
2 
3 
8 
2 
7 

<1 
3 
0 
3 

e1 
e1 

<1 
1 

‘1 
2 

<1 
1 

<1 
1 

<1 
9 

H 

E P  
x 
% 

0.12 

0.08 
0.15 
0.15 

air 

a08 
a14 
0.08 
0.1 

0.13 

0.14 
0.11 
0.12 
0.12 
008 
0.1 

0.14 
0.14 

0.1 1 
a13 

0.15 

0.1  1 
0.18 
0.2 

0.18 
0.18 
0.15 
0.14 
0.15 
0.18 
0.18 

0.06 
0.1 

0.08 
0.06 
0.14 
0.12 
0.12 
0.07 
0.11 

a i 3  

air 

a i 3  

a13 

0.08 
a13 
0.17 
0.13 
0.13 
0.13 
0.18 
0.13 
0.17 
0.13 
0.12 
0.17 
0.18 
0.17 
0.17 
0.18 
0.18 
0.12 
0.12 
0.14 

ICP 
V 

m 
48 
37 
48 
35 
50 
50 
42 
47 
47 
38 

45 
40 

42 
55 
37 

53 
54 
48 
ea 
82 
42 

ea 
51 

53 
54 

47 
SD 

44 
51 

44 
72 

ea 
48 
82 
50 

58 
37 

53 
49 

49 
ea 

28 
38 
41 
52 
55 
88 
35 
58 
45 
52 
49 
40 
54 
48 
50 
47 
59 
58 
48 
37 
ea 
88 

m 

ICP 
Y 

m 
5 
2 
8 
5 
4 
3 

2 
3 

2 
3 
3 

2 
3 

2 
3 

37 
2 

3 
2 
2 
2 
2 
2 
3 
2 
3 
5 
8 
4 
2 
2 
3 
2 
3 
2 

28 
2 

4 
3 
1 
3 
2 
1 
8 
3 
3 
3 
8 
2 
4 
4 

14 
4 
2 
3 
3 
5 
5 
3 
3 
4 

48 
3 

ea 

ICP 
UI 

mn 
55 
28 
82 
35 
54 
43 

43 
44 

40 
39 

48 
75 
45 
42 
e4 
28 
40 
80 
39 
ea 
50 
47 

88 
58 

48 
78 
€3 
ea 
e4 
48 
53 
57 
55 
89 
87 
40 
48 
82 
48 
25 
43 
48 
32 

105 
32 

84 
77 
83 
54 
72 
ea 
78 
e4 
54 
81 
53 
74 
88 
70 
78 
97 
55 
90 
e4 

ICP 
zr 

m 
17 
2 
3 

47 
31 

35 
3 

15 
9 

24 
26 
30 
23 
11 
20 

1 
3 

12 
5 

3 
5 

10 
5 

8 
5 

22 
48 

28 
9 

41 
10 
17 

37 
13 

20 
2 

2 
3 

2 
10 
3 

29 
1 
5 
2 
7 

14 
8 

7 

33 
5 

41 
8 

8 

59 
14 

70 
47 
24 
23 
43 
14 
4 
7 



w h r  ICP 
Au A0 
ppbm 

3 41.2 

8 41.2 
1 41.2 

2 41.2 
2 Q.2 
4 41.2 
2 Q.2 
1 41.2 
2 41.2 
2 41.2 
3 Q.2 
2 41.2 
2 41.2 
3 Q.2 
5 a.2 
3 41.2 

4 Q.2 
2 41.2 

2 41.2 
8 41.2 
4 Q.2 
4 41.2 
2 Q.2 
3 41.2 
4 Q2 
8 41.2 
5 41.2 
4 41.2 
4 41.2 
3 Q.2 
2 Q.2 
1 41.2 
2 41.2 
5 41.2 
2 a . 2  
3 0.2 

4 a . 2  
1 41.2 

4 41.2 
3 41.2 
2 41.2 
3 41.2 

8 41.2 
5 41.2 

2 41.2 
4 41.2 
3 41.2 
4 41.2 
3 41.2 
4 a.2 
8 41.2 
4 4 . 2  

5 a 2  
5 41.2 

5 41.2 
4 a . 2  
2 41.2 
3 41.2 
8 41.2 

2 41.2 
1 Q.2 

15 41.2 
2 0.4 

2 41.2 

ICP 
AI 

2.71 
% 

5.73 
2.1 

2.85 
1.82 

3.12 
2.03 
2.85 

2.28 
1.89 

2.48 
4.19 
2.08 
0.87 
2.91 
1.42 
2.18 
0.85 
1.49 
2.1 
2 2  

2.97 
4.51 
2.58 
2.32 
2.25 
3.37 
1.83 
4.2 

2.88 
3.33 

5.07 
3.5 

2.37 
3.58 
3.38 
2.53 
2.38 
2.82 
2.31 
2.83 
2.72 
2.53 
2.45 

3.11 
2.33 

2 . Y  

2.59 
3 

2.58 
3 

3.89 
1.93 

2.74 
4.4 
3.23 
2.88 

2.m 
1.35 

l.m 

4.88 
2.01 
2 .M 

2.54 

ICP 
f i  
m 

5 

35 
5 

5 
5 
5 
5 

e5 
5 

5 
5 
5 
5 
6 
15 
5 
5 

10 
5 

5 
5 
5 
5 

10 
5 

io  
5 
5 

5 
5 

5 
15 
15 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 

10 
5 

10 
15 
10 
10 
5 
5 
5 
5 

<5 
5 
d 
5 
5 
5 

10 
5 
5 

ICP 
Ba 
m 
140 
120 
180 
110 
110 
150 
150 
80 
ea 
80 
80 

110 
80 

130 
50 

100 
130 
103 
I W  

110 
80 

1W 
410 
140 
110 
120 
120 
110 
120 
ea 
80 

180 
180 

1W 
80 

130 
1W 
130 

280 
180 

250 
170 
120 
120 
1W 
80 
80 

110 
R) 

1W 
ea 

1W 
ea 

80 
70 

ea 
ea 
ea 
40 
80 
80 
44 
80 

80 

ICP 
ea 

41.5 
wm 
Q.5 

1 
41.5 
a . 5  
41.5 
41.5 
a . 5  
4 . 5  
a.5 
41.5 
a . 5  
415 
415 
Q.5 
Q.5 

41.5 
41.5 

Q.5 
Q.5 
41.5 
41.5 
Q.5 
41.5 

a . 5  
41.5 

a . 5  
41.5 
0.5 

Q.5 
0.5 

41.5 
41.5 
Q.5 

Q.5 
Q.5 

41.5 
41.5 
a . 5  
Q.5 

41.5 
41.5 

Q.5 
Q.5 
Q.5  

4 . 5  
0.5 

Q.5 
Q.5 
Q.5  
Q.5 
41.5 
41.5 
a . 5  
a.5 
41.5 
Q.5 
41.5 
41.5 
a . 5  
Q.5  
41.5 
41.5 
r0.5 

ICP ICP 
CB M 

0.07 <1 
% m  

0.11 4 
0.75 <1 
0.07 4 
0.08 0 

0.08 <1 
0.08 4 

0.08 <1 
0.1 <I 

0.08 <I 
0.12 <1 
0.12 <1 
008 4 
0.11 <I 
0.09 4 
0.48 4 
0.18 e1 
0.07 <1 
0.09 <1 
0.19 <1 
0.08 <1 
0.07 <I 
0.08 <1 
0.08 <I 
0.11 ‘1 
0.05 0 
0.07 4 
008 4 
0.08 <I 
0.07 ri 

0.15 4 
0.28 ‘1 
0.29 ‘1 
0.14 -4 
0.18 4 
0.11 4 
008 ‘1 
0.08 4 
0.07 r1 
0.08 4 
0.07 4 
0.05 <1 
0.08 <I 
0.05 4 
0.08 4 
0.05 4 
0.05 <I 
0.05 4 
009 4 
0.08 4 
0.08 ‘1 
0.04 4 
0.05 -4 
0.05 4 
0.18 e1 
0.18 tl 

0.12 ‘I 

ICP 
CO 
m 

12 
10 
18 

11 
9 

11 
18 
14 
10 
7 
7 

10 
11 
5 
9 
8 
7 
8 
7 

11 
10 

11 
7 

12 
10 

14 
9 

13 
9 

i o  
9 

13 
18 

10 
7 

11 
12 
10 
10 
12 
15 
19 
18 
14 
14 
15 
11 
13 
11 
12 
7 

13 
7 

10 
10 

10 
9 

10 
5 

14 
5 

15 
9 

13 

ICP 
C I  

wm 
25 
35 
59 
18 
23 
23 
23 
27 
19 
15 
21 
14 
17 

20 
8 

13 
28 
18 
31 
39 
Y 
18 
44 
33 
31 
42 

31 
58 

43 
19 

40 
19 

25 
51 

22 
19 

24 
39 

XI 
23 
38 
40 

Y 
88 

28 
34 
27 
28 
2% 

28 
19 

23 

30 
18 

22 
27 
XI 

40 
45 

12 
24 
24 
45 
47 

ICP ICP 
Cu Fe 

w m %  
17 2.75 
15 3.24 
50 3.84 
8 2.58 

18 2.88 
9 2.89 

27 3.28 
10 2.48 

8 2.93 
7 3.03 

7 2.93 
8 2.78 

20 2.48 
4 1.37 

10 2.2% 
5  2.32 

5 1.83 

23 3.02 
12  2.54 

19 2.79 

18 2.81 
7  2.37 

14 2.93 

18 2.89 

14 2.81 
13 s.85 
28 4 
10 2.95 
18 3.01 
12 4.72 
17 2.28 

28 4.31 
20 3.87 

9 2.83 
10  2.41 
13 2.82 
14 3.54 
8 3.13 

18  2.74 
18 2.83 
18 3.32 
32 3.57 
39 3.89 
18 3.13 
13 3.18 
19 3.33 
10 3.17 
17 3.23 
18 3.49 
13 2.78 

8 215 
9 2.8 

14 2.78 
17 2.84 
17 2.88 
8 3.02 

11 2.25 
8 1.75 

17 3.38 
3 2.21 
8 3.57 

24 4.1 
14 3.37 

21 3.38 

ICP 
K 

0.14 
% 

0.18 
0.14 
0.1 

0.11 
0.12 
0.08 
0.1 
0.1 

0.08 
0.09 
008 
0.08 
0.05 
0.08 
0.07 
0.08 
0.08 
0.13 
0.31 
0.25 
0.09 
0.07 

0.23 
02 

0.2% 
0.2 
0.2 
0.1 

0.17 
0.07 

0.21 
0.2 

0.08 
0.1 

0.1 1 
0.2 

0.13 
0.13 
0.18 

0.2 
0.23 
0.3 

0.21 
0.18 

0.15 
0.2 

0.15 
0.19 

0.11 
0.1 

0.07 
0.1 

0.15 
0.08 
0.08 
0.07 
0.08 
0.31 
0.07 
0.11 
0.13 
0.38 
0.32 

ICP 
U 

m 
15 
18 
28 
11 
18 
18 
13 
18 
12 
12 
16 
17 
13 

13 
4 

11 
13 

11 
8 

12 
15 
13 
15 
18 
15 
17 
25 
18 

21 
19 

13 
19 
27 
15 
15 
18 
17 
15 
17 
I 5  
18 
15 
11 
12 
17 
16 
18 
18 
18 
16 
14 
11 
17 
18 
15 
18 
13 

11 
8 

15 
5 

18 
i o  
11 

ICP 
Mo 

0.43 
% 

0.58 
0.51 
0.25 
0.38 
0.48 
0.44 
0.55 
0.28 
0.13 
0.33 
0.19 
0.17 
0.09 
0.32 
0.19 
0.2 

0.24 
0.48 
0.78 
0.82 
0.28 
0.49 
0.55 
0.53 
0.83 
0.78 
0.51 
0.3 

0.49 
022 
0.54 
0.87 

0.23 
0.3 

0.33 
0.87 

0.38 
044 
0.8 

0.78 

0.88 
1 s  

0.49 
0.83 
0.44 
0.49 
0.57 
0.25 
0.27 
027 
0.2 

0.44 

0.32 
0.18 
0.14 
0.94 
0.15 
0.3 

0.42 

0.93 
1.15 

a% 

o.n 

ICP 
M” 
m 
715 
275 
710 
455 
480 
250 
ga0 
305 
un, 
190 
170 

1215 
335 

Boo 
145 

215 
185 
5m 
m 
415 
330 
370 
785 
4w 
380 
325 
805 
340 
410 
220 
380 
375 
Y O  
BM) 
930 
870 
415 

1185 
285 

1055 
1250 
885 
380 
590 
335 
230 
250 
285 
215 
285 

230 
175 

475 
310 
815 
275 
140 

295 
95 

150 
540 
185 
585 
575 

ICP 
Na 

0.01 
9b 

0.01 
0.03 
001 
0.01 
001 
0.01 
0.01 
0.01 
001 

0.02 
0.01 

0.02 
0.01 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
001 
0.02 
0.02 
0.01 

0.01 
0.01 

0.01 
0.01 
0.02 
0.01 
0.02 
0.01 

001 
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 
0.01 
0.01 

0.01 
0.01 

0.01 
001 
0.01 
0.01 
0.02 
0.01 

0.01 
0.02 

41.01 
001 
0.01 
0.01 
0.01 
001 

ICP 
Nb 

wm 
4 0  

<lo 
10 

10 
10 

4 0  
4 0  
10 
20 

4 0  
20 

4 0  

20 
10 

20 
10 

20 
I O  
10 

<lo 
4 0  
<lo 
<lo 

10 
10 
10 
10 

4 0  
IO 

<10 
10 

<10 
10 

4 0  
10 

<lo 
4 0  

4 0  
10 

4 0  
10 

e o  
20 
10 
10 

4 0  
10 

<10 
10 
10 
10 

4 0  
10 

<lo 
‘10 
4 0  
4 0  

XI 

30 
10 

10 
<IO 
‘10 

10 

ICP ICP 
NI P 

mwm 
18 800 
18 710 
24 830 
11 290 
15 440 
18 330 
15 240 
19 380 
12 250 
9 s w  

11 540 
10  570 
10 470 
4  270 

13 1.2W 
8 530 

13 540 
8 3 8 0  

13 WO 
17  520 
18 310 
11 1580 
17 2220 
17  420 
14 450 

22 3 0  
14 1240 

14 1130 
15 13M 
14  1130 
10 15w 

23 53 
19 710 

10 1380 
12 1250 
18 7 w  
18 1050 
12 sen 
18 880 

21 e40 
17 780 

24 370 
40 240 
19 Ty) 
18 220 
21 250 
18 350 
17 370 
18 280 
15 434 
11 310 
10 m 
13 800 
15 340 
13 BM) 
13 53 
15 280 

17 150 
5 230 

11 4y) 

21 lea 
11 8w 

21 320 

8 180 

ICP  ICP 
P b s  
m %  

8 41.05 
8 Q.05 

10 0.05 
30 41.05 
8 41.05 
8 41.05 
8 41.08 

10 41.05 
8 41.05 

18 Q.05 
8 41.05 
8 0.05 

18 41.05 
18 41.05 

10 0.05 
20 41.05 
18 41.05 
18 41.05 
12 41.05 
8 41.05 
4 41.05 
4 41.05 
4 0.05 
8 41.05 

8 41.05 
8 41.05 

8 41.05 

8 41.05 
8 41.05 

8 41.05 
8 41.05 

10 41.05 

8 41.05 
8 0.05 

4 41.05 
4 41.05 
4 41.05 

18 41.05 
22 41.05 
12 0.05 
10 41.05 

Q 41.05 
4 41.05 

2 41.05 
8 41.05 

10 41.05 
8 41.05 

10 41.05 
12 41.05 

10 41.05 
8 41.05 

10 41.05 
8 41.05 
8 41.05 
8 0.05 
8 41.05 
8 41.05 
8 41.05 
8 41.05 

20 41.05 
10 41.05 
8 41.05 
4 41.05 
4 41.05 

ICP  ICP  ICP 
s c s n s t  
m m m  

3 r10 1 
3 4 0  4 
8 r10 28 
2 40 2 
2 ‘10 2 
3 (10 3 
2 40 2 
3 40 e1 
2 4 0  1 
1 4 0  -3 
2 <lo <1 
2 ‘10 <1 
2 4 0  1 
1 4 0  3 
2 4 0  8 
1 40 2 
2 <lo 4 
1 4 0  5 
2 40 4 
3 <lo 1 
3 4 0  2 
2 <lo 3 
3 <lo 49 
3 <IO 8 
3 <lo 1 
3 C l O  1 
8 <lo 5 
2 -30 <1 
3 <10 4 
3 a 0  tl 
3 <lo 3 
3 <lo 3 
5 <IO 4 
2 <lo 1 
2 -30 4 
2 d o  4 
3 <lo ‘1 
2 <IO 5 
2 <10 t o  
2 <10 22 
3 <10 18 
3 e10 8 
4 4 0  8 
3 <10 4 
2 <lo 2 
3 e10 2 

4 e10 8 

ICP 
Ti 

0.12 
% 

0.17 
0.1 

0.13 
0.14 
0.15 
0.08 
0.14 
0.17 
0.18 
0.11 
0.18 
0.17 
0.17 
0.14 
0.18 
0.17 
0.08 
0.09 
0.13 
0.11 
0.13 
0.17 
0.13 
0.12 
0.13 
0.17 
0.13 
0.15 
a14 
a i 3  

a n  

0.18 
0.18 

0.14 
0.13 
0.12 

0.13 
013 

a12 
a13 

a18 
a12 
a12 

a12 

0.13 

0.13 

0.12 
0.14 
0.15 
0.1 
0.1 

0.13 
0.15 
0.12 
0.15 

0.13 
0.1 

0.15 
0.18 
0.18 

0.11 
0.13 

a i 5  

ICP  ICP  ICP 
V W Y  

mmm 
43 <10 e 
52 4 0  3 

47 <10 2 
49 <to 82 

47 <lo 3 
49 <IO 5 
48 <IO 5 
57 c10 4 
53 ‘10 2 
58 -30 1 
47 e o  3 
47 4 0  3 
M -30 2 
37 4 0  1 
40 <10 5 
48 -40 2 
47 <lo 2 
37 4 0  2 
44 -30 4 
50 4 0  5 
40 4 0  8 
39 -40 3 
48 4 0  4 
51 e30 3 
48 4 0  4 
w 4 0  3 
75 4 0  14 
47 <10 3 
45 4 0  7 
87 4 0  3 
34 4 0  5 
88 -40 5 

49 4 0  2 
74 4 0  4 

39 4 0  3 
44 4 0  3 
58 4 0  3 
57 -10 2 
41 4 0  4 
42 4 0  8 

58 4 0  8 
59 ‘10 8 

70 4 0  7 
54 4 0  5 
53 <10 4 
52 4 0  4 
55 4 0  4 
55 ‘10 4 
82 4 0  3 
49 4 0  5 
52 q10 3 
48 4 0  3 
45 e10 3 
47 ‘10 5 
48 4 0  4 
u dl0 3 
43 ‘10 2 

81 dl0 4 
58 4 0  1 

53 40 3 
51 ‘10 2 

ea <10 3 
7, d o  7 
55 ‘10 11 

~~ 

ICP ICP 
u l 7 l  

mwm 
e4 11 
79  5 
55 18 
8 4 8  
89 21 
88 37 
5 9 3  
85 20 
88 15 
81 18 
82 12 
88 51 
92 10 
4 0 4  
80 23 
5 8 8  
78 18 
0 1  
7 8 2  
5 3 3  
8 9 3  

111 13 
88 18 

71 9 

M 0  
70 ’I2 

5 8 4  

102 24 
87 4 

4 0 4  22 
84 10 

e 4 6  
91 23 
78 8 

108 15 
89 18 

8 4 4  
9 8 7  

138 15 
122 5 
100 5 
1 8 
81 4 
88 8 
e 3 8  
88 20 
83 8 

73 17 
6430 
50 8 
5 3 8  
8 8 3 0  
85 14 
83 43 
59 21 
51 35 
5 8 5  
e 4 3  
39  4 
e3 13 
8 8 3 5  
e 4 3  
74 3 

n 15 



ICP 
&a 
’pn 
20 

10 
5 

10 
5 

5 
5 
5 
5 
5 
5 

Q 
5 
5 
5 

<5 
5 
5 
5 
5 
5 

5 
5 

<5 
<5 
5 
5 
5 
5 

5 
5 

5 
5 

10 
5 

10 
5 

25 
5 

5 
5 

10 
5 

10 
10 
40 

5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

4 
5 

5 

ICP  ICP 

amwm 
he4 

430 Q.5 
140 0.5 

180 4 .5  
180 Q.5 
141 0.5 
50 41.5 

70 e0.5 
140 4.5 
140 Q.5 
140 Q.5 
150 4.5 
130 Q.5 

120 41.5 
80 4 . 5  

80 4 . 5  
100 4 . 5  
140 415 
130 0.5 
1 w  Q.5 
1 w  4 . 5  
m Q.5 

lm Q.5 
80 Q.5 
w Q.5 
50 4 . 5  
50 Q.5 

150 Q.5 
80 4.5 

130 Q.5 
230 1.5 
180 1 
70  Q.5 
70 4 . 5  

110 0.5 
110 0.5 
170 1 
130 41.5 
150 4 . 5  
140 Q.5 
1w 4.5 
150 4.5 
1m Q.5 
110 4 .6  
130 4.5 
280 Q.5 
Jso Q.5 

230 4 . 5  
120 41.5 

180 Q.5 
1% 4.5 
180 Q.5 
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