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SUMMARY 

The Bar claims  were  acquired by staking  in  March,  1993,  and  July, 
1994  to  cover  an  area  in  the  Cariboo  Mining  Division.  The  property 

claim  units  staked  to  cover  ground  thought  to  be  prospective  with 
is  located 25 km  southeast  of  Wells,  BC  and  consists of 26, 2-Post 

have  investigated  the  general  area  in  the  past,  and  have  provided 
respect  to  stratabound, base-metal mineralization. Three  operators 

comprehensive  data-bases  in  publicly-accessed  information  files. 
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A $65,000  geological  and  geophysical  program  was  carried  out  in  the 

potential  for  hosting  large  "sedex" (sedimentary-exhalative) 
summer  of  1994 to  further  evaluate  the  claims  with  respect  to  their 

deposits.  Two  separate  control  grids  were  established,  with 21 
line-km placed, and 834 soiil samples  collected. As well,  some 8.0 
line-km of  UTEM  geophysical  surveys  were  completed.  29  rock 

property. The work  program  followed  work  initiated  by  past 
samples  were  also  taken  of  representative  material  from  the 

operators  since 1971, and  most  recently  Toklat  Resources  in  1993. 

The  geological/geochemical  program  was  designed  to  cover 
stratigraphy  of  the  Hardscrabble  Mountain  succession, a  Palaeozoic 
sequence of shallow-  to  deep-water  marine  sediments  which  show 

of this  consists  of: 
indications  of  hosting  massive  sulphide  mineralization.  Evidence 

(1 ) a 1 000m-long,  concordant,  silver,  lead,  zinc and  barium 
soil  geochemical  anomaly, 

(2) coLncident  geophysical  anomalies, 

( 3 )  both  of  the  above  directly  associated  with a  stratabound 
barite  horizon  over 2.0m in width,  mappable  for  over 
300m, and  apparpntly  occurring  some 2.5km along  strike, 

( 4 )  extremely  gossanous  material  located  in  at  least  two 
places  along t?e trend  of the anomaly, 

( 5 )  corforna3le lez3-z:?.c xcczreaces have  beer,  recognised 

30Gm 23rzh 31 ~ 2 s  .JI%:T? boundary, with  grades  reported 
of 7 . 2 2 %  3h, 5 . 3 3 4  Zn, an2 ,330z;k A5 over O . S m . !  and 

(6) the  sedinentar?  sequence  anderlying  the  claims  is  very 

. ,  

- ' v I I~ . .~ . .  ' 4 " b l ~  z5e 5ar.e s:ra:;graghic . .  succession  less  than 
- .  . .  . 

similar in age, lithology  and  tectonic  setting  to  those 
that h o s t  world-class  "sedex-style"  deposits  in  the 
Canadia.? Cordillera,  zurope  and  Australia. - 

L A  
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INTRODUCTION 

The Bar claims  were  staked  on  March  12,  1993,  and  July 22, 1994 to 

property is  located 25 km southeast  of  Wells, BC and consists  of 26 
cover  ground  open  to  staking in  the  Cariboo  Mining  Division.  The 

claim  units  staked  to  cover  ground  thought  to  be  prospective  with 
respect to stratabound,  base-metal  mineralization.  Three  operators 
have  investigated  the  area  in  the  past,  and  have  provided 
comprehensive  data-bases  in  publicly-accessed  information  files. 

The  staking  program  was  designed  to  cover  stratigraphy  of  the 
Hardscrabble  Mountain  succession,  a  Palaeozoic  sequence of shallow- 

of hosting  massive  sulphide  mineralization. 
to deep-water  marine  sediments  which  have  shown  strong  indications 

Very  high  soil 
geochemical  values  have  been  recovered  from  within  the  property 
area  in  the  past,  yet  insufficient  work  was  carried  out  in  order  to 
fully  recognise  its  geologic  potential.  Diamond  drilling  was 
completed in an  area  comprising  only  400m  of  strike  length,  though 
the  geochemical  anomaly  stretches  for  approximately  1200m,  and  the 
barite  horizon,  some  2.5  km.  Extensive  trenching  was  also  carried 
out in some  areas by past  operators,  but  often  deep  overburden  made 

Geochemical and  geophysical. work  completed  during  the  1994  season 
exposure  of bedrock  material infrequent,  and  results  inconclusive. 

indicated  that  prominent  faults  offset  the  anomalous  horizon,  an 
important  feature  which  may  not  have  been  recognised  by  past 
operators. 

.i 
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PROPERTY, DESCRIPTION, AND LOCATION 

The Bar claims  are  located  25km  southeast  of  Wells,  BC. on NTS 
mapsheet  93A/14W  (Fig. 1). They  occur  within  the  Cunningham  Creek 
valley,  on  a  gentle  grade  along  the  western  slope of Roundtop 
Mountain  between  elevation  4000  and  6300  ft.  Mature  spruce  and  fir 
cover  the  entire  property  area,  and  outcrop is generally  limited to 
escarpments  and  creek  draws. 
contiguous  2-post  claim  units,  which  trend  north  and  northeasterly 

The  claim  block  consists of 26 

(Fig. 2 ) .  Property  tenure  details  are  summarized  below: 

ii 

w 

L d  

w 

u 

Name Units 

Bar 1 
Bar 2 
Bar 3 
Bar 4 
Bar 5 
Bar 6 
Bar 7 
Bar 8 
Bar 9 

Bar 1 1  
Bar 10 

Bar 12 
Bar 13 

Bar 15 
Bar 14 

Bar 16 
Bar 17 
Bar 18 
Bar 19 
Bar 20 
Bar 21 
Bar 22 
Bar 23 
3ar 24 
Bar 25 
3ar  26 

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

1 
1 

I 

1 

1 

i 
i 

Taq No. 

65341  1M 
65341  2M 
65341  3M 
65341  4M 
65341  5M 
65341 6M 
65341  7M 
65341 8M 
65341 9M 
653420M 
653421M 
653422M 
653401M 
653402M 
653403M 
653404M 
633405M 
53406M 
653407M 
653408M 
653741M 
653742M 
653744M 
653745M 
652746M 
633?4?Pl 

-.e No. 

31 6624 
31 6623 

31 6644 
31 6643 

31 6646 
31 6645 

31 6647 
31 6648 
31 6649 
31 6650 

31 6652 
31 6651 

31 6653 
31 6654 
31 6655 
31 6659 
31 6660 
31 6656 
31 6657 
31 6658 
329283 
329285 

329287 
329286 

329288 
329289 

Date Acquired 

Mar. 12, 1993 
Mar. 12, 1993 
Mar. 12.  1993 
Mar. 12; 1993 
Mar. 12, 1993 
Mar. 12, 1993 
Mar. 12, 1993 
Mar. 12, 1993 
Mar. 12,  1993 
Mar. 12,  1993 
Mar. 12,  1993 
Mar. 12, 1993 
Mar. 12, 1993 
Mar. 12, 1993 
Mar. 12, 1993 
Mar. 12, 1993 
Mar. 12, I993 
Mar. 12, 
Mar. 12, 
Mar. 12, 
Jul. 22, 
Jul. 22, 
Zul. 22, 
Jul. 22, 
Jul. 22, 
Jul, 22, 

1 
1 
993 
993 
993 
994 
994 
994 
994 
994 
934 

Expiry Date 

Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 
Mar. 12, 2001 

Mar. 12, 2001 
Mar. 12, 2001 

Mar. 12, 2001 
Mar. 12, 2001 

Nar. 12, 2001 
Mar. 1.2, 2001 

Jul. 22, 2001 
2ul. 22, 2001 

Jul. 22, 2001 
JUl. 22, 2007 
Jul. 22, 2001 
Jul. 22, 200: 
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ACCESSIBILITY,  CLIMATE AND LOCAL RESOURCES 

.d Access to and  within  the  property  area  is  excellent,  provided  by 

L2 presently  underway  within  the  Cunningham  Creek  area.  Roads  within 

w to  moderate  precipitation,  and  is  workable  from  late  May  to  late 

forest  service  roads  which  are  maintained  year-round.  Logging  is 

the  property  have  been  constructed by previous  operators,  and  would 
require  very  little  work  to  rehabilitate  them. The area  is  subject 

October. 

A  local  forest  company  currently  has  plans to log  selected  areas of 
the  property  in  the  winter  of 1994195, and  as such,  a  new  access 
road  will  be  built  along  the  east  side  of  Cunningham  Creek, at an 
elevation  which  will  see  it  transverse  much  of  the  property.  This 

benefit  the  overall  geologic  interpretation  of  the  property. 

d 

u road  will  undoubtedly  provide  new  exposures,  and  hopefully  will 

& Mining  has  played  an  important  role  in  the  history  of  the  area,  and 

Three major  lode gold producers operated  in  Wells during the  last 
as  a result,  a well developed infrastructure  is located nearby. 

century,  namely  the  Mosquito  Creek,  Island  Mountain,  and  Cariboo 
Gold  Quartz  Mines.  Numerous  placer  operations  have  also  been  in 
existence  nearby,  some sti:ll  working  the  same  creeks  which  saw 
activity 130 years  ago. A hydroelectric  powerline  and  paved 

nearest  railhead  is  situated  60km  north,  along  the  Yellowhead 
Highway. 

services. 

w 

L S d  highway  are  located 15km to  the  northeast at  Barkerville,  and  the 

w A well  developed  Forest  Service  Road  network  exists  to  the  above 

w 

w 

w 

J 
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HISTORY 

The  entire  Cariboo  region  has  seen  a  wealth of prospecting  activity 
since  1860,  owing  primarily  to  the  rich  placer  gold  deposits  of  the 
Barkerville  area,  located  some  18km  to  the  northwest  of  the  claims. 

Most  work  in  the  area  was  primarily  focused  on  gold,  and  systematic 
exploration f o r  base  metals  was  first  undertaken in 1971 by Coast 
Interior  Ventures.  Their  program  consisted of detailed  drilling  of 
a high-grade  silver  occurrence  off  of  the  present  claims,  as  well 

discovery of the "X"- Anomaly,  along  the  western boundary of  the 
as  a 4000-sample soil geochemical  program  which resulted in  the 

present Bar Claims,  and  a  further  9  discrete  soil  anomalies  in  the 
Cunningham  Creek  area.  A  number  of  anomalies  were  drilled,  but  the 
X-Anomaly  remained  untested. 

Rio  Tinto  Canadian  (Riocanex)  optioned the  Coast  Interior  Ventures 
ground  in  1977-1978,  and  carried  out  work on all known sedex-style 
showings  in  the  area,  and  also  located  a  number  more (see Figure 
3 ) .  Geological  work  carried  out  within  this  program  resulted  in 

overlying  the  anomaly area, underlining  the  significant potential 
the  recognition  of  a conformable  bedded  barite  horizon directly 

for  stratabound  massive  sulphides.  Trenching  and  geophysical  work 
was  carried  out  in  the  area of the  X-Anomaly,  followed by 
approximately 650m of  diamond  drilling  from 4 holes  over  400m of 
strike-length.  Trenching  failed  to  locate  the  source  of 
mineralization,  though  bedrock  was  not  everywhere  exposed  along 

complexly  folded, and  that  careful  structural  interpretation  would 
trench floors. Drilling  indicated  that  the  anomaly  area  was 

be  necessary  to  adequately  test  for  mineralization.  ?he  best 
showing  worked by Riocanex  was  at  the  "A"-Anomaly,  and  cgnsisted  of 

black  shale  sequence  that  assayed  5.98%  combined  lead-zilc  and 2.09 
a  conformable  galena-sphalerite  zone  in a  siliceous  iiaestone  and 

oz/ton  silver  over  14.5m.  It  is  interesting ts ~ o t e  that  the 
geochemical  response  in  soi:ls  within  the  X-Anomaly  area a~. the Bar 
claims,  is  stronger  than  that  overlying  the  impressivz  A-Anomaly 
mineralization.  Riocanex also discovered cocformable 
lead/zinc/silver  mineralization in  outcrop  immediately :.~r?h i?T̂  the 
Bar  claim  boundary.  This  occurrence,  paned ?!"e .ii- showing, 
returned  values of 7.22% Pb, 3 . 2 3 %  Z.n, an? . 3 3  az : .>..: .zvsr %. 5.m. 

Loki  Gold  acquired the gro.;nd now =verlair. L- - x '  - -  -1.2 Sar ZL~I?~S in 
1989, as  part of a larger  property  package :nc~-~.l-:=s : 5C m i z s .  
Their $350,000 work  program  concentrated OD. oxplcra:is? fcr ,"o1'1, 
which  occurs  in  high-grade  concentratisns  within <:;arc2 :veins at a 
number  of  locations  aiong  the  Cunningham  Creek  vailey. >.s a r e s u l t  
of  Lokis'  program,  a  portion of their  soil  geochemizal  gric?  covered 
the  area  of  the  present  claims.  Though no significant  gold 
geochemical  values  were  returned  from  this  area,  a  strong 
coincident  silver,  lead  and  zinc  soil  anomaly  was  delineated  in  the 
area of  the  X-Anomaly.  Interestingly, the strongest  zinc  values 
(1235ppm),  and  highly  anomalous  silver  and  lead  values  were 
recovered  to  the  south of, and  along  strike  with  the  area  tested by 

~. . 
. . .  

w 

i 
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( 1  235ppm),  and  highly  anomalous  silver  and  lead  values  were 

drilling  in 1978 by  Riocanex.  Also  during  this  program,  an 
recovered  to  the  south of, and  along  strike  with  the  area  tested by 

extremely  rusty  ground  seep  was  located  within  the  anomaly area, 

work  completed by Loki  in  the  area  of  the  present  Bar  claims  is 
and  appears  to  have  been  overlooked  by  past  workers.  The  value of 

approximately $40,000. 

In 1993, $6 ,500 was  spent on the  property,  and  consisted of a  brief 
geological  program  which  saw  the  collection of 94 soil samples, and 

drillholes  made  by  Riocanex  in 1977 and 1918 were  located  and  tied- 

examined  and  sampled  by S.  Butrenchuk, of Mountain  Minerals  Ltd. 
in. The barite  in  outcrop  was  also  located,  and  material  was 

~d' 

d 

& 

L A  2 rock  samples.  The  existing  Loki  Gold Corp Grid  was  expanded,  and 

u 

u 

iJ 

w 

w 

d 

w 

u 

w 
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GEOLOGY 

The property  covers  a  section  of  complexly  deformed  Upper 
Proterozoic  to  Upper  Palaeozoic  rnetasediments  of the  Omineca 
Tectonic  Belt  of  the  Canadian  Cordillera. The northwest-southeast 
trending  Pleasant  Valley  Thrust  crosses  the  claims  and  separates 
two  tectonically  and  stratigraphically  unique  terranes  defined  by 

varieties  of  grit,  quartzite,  and  pelites  with  lesser  amounts of 
Struik  (1988). To the  west,  the  Barkerville  Terrane  is  defined  by 

Terrane  comprises  Hadrynian  to  Lower  Paleozoic  limestone  and 
limestone  and  volcaniclastic  rocks.  East  of  the  fault, the  Cariboo 

clastic  rocks, and farther to  the  east,  Middle  to  Upper  Paleozoic 
shales,  limestones,  and  minor  basalt. 

The  rocks  of  both  the  Cariboo  and  Barkerville  terannes  are 
structurally  complex.  According  to  Struik  (1988),  they  have  been 
affected  by  at  least  four  episodes  of  deformation.  Generally,  the 
rocks  strike  to  the  northwest  and dip vertically or steeply  to  the 
northeast.  Most fold axes plunge  gently  to  the  northwest. 

The  metamorphic  grade  reaches  lower  greenschist  facies  in  most of 
the  Cariboo  and  Barkerville  Terrane  rocks. 

.i 

ij 

Property Geology 

distinct  lithologic  units,  all  which  strike  northwesterly,  parallel 
Property  geology  has  been  divided by Struik  (1982)  into  five 

northeast. 
to claim  boundaries,  having  a  consistent 50-6O0 dip  to  the 

The  youngest  unit  present  within :he property is a  Tertiary 
lamprophyre  dyke  which  trends  northeasterly,  having  a  vertical dip. 
Host  lithologies  are  summarized  below: 

BARKERVILLE  TERRANE 

U p p e r  Pa1 eozci c 

Sardscrabble  NcunLsin succossicc: 

alack  siltits anti ghyliiz2.. crrsy cr:caceous quartzize, 
ilrnestsne, rnincr rnetatuf?? , ;rep.^c?ce, rntiddy conglomerate 1 

Pal eozsi c 

Braico  succession; 

Narble 

Downey  succession; 

Olive  and  grey  micaceous  quartzite  and  phyllite,  and 

Big C i t y  Resources 
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CARIB00  TERRANE 

i 

u 

Hadrynian and/or Cambrian 

Midas  Formation: 

Dark  siltstone and  quartzite,  minor  shale  and  argillite 

irl 

Property Mineralization 

Despite  the  pronounced  soil  geochemical  anomaly  present  within Bar 
Claim  boundaries,  very  little  outcrop  mineralization  has  been 
discovered.  Only  two  small  showings  were  reported by Riocanex,  and 
were  concluded  to  be  related,  but  not  responsible  for  the  extensive 
geochemical  feature.  These  showings  are  described  below,  and  their 
approximate  locations  shown  on  Figure 3; following  page: 

Eveninq  Showina 

Black  cherty  shales are host  to  a  conformable  sulphide  horizon  of 
dark  massive  sphalerite  and  galena. A 40cm  chip  sample  taken  in 
1977  across  the  mineralization  assayed  .99% Pb, 3.25% Zn, and 
.23 ozft Ag.  The  showing  was  originally  exposed  in  a  small  hand 
trench  from  which a  sample  taken in  1976  assayed  17% Zn. The nature 
of this  sample  is  unknown.  The  showing  lies  along  strike  with  the 
main  Bar  geochemical  anoma1.y. 

X-1 4 Showinq 

Low  grade  disseminated  sphaierite  and  galena  was  exposed  in  1977 by 
Riocanex  in  their 1400 Trench  at 3-55W. A grab  sample  was  assayed 
and  found  to  contain .31% Pb  and . 7 0 %  Zn.  Workers  at  the  time 

of  the  extensive X Anomaly, the  greater  part  of  which  lies  uphill 
suggest  that  "this  mineralization  does  not  explain  the  occurrence 

from  the  showing". 

Bedded  Barite 

?arallei  to  the  lead/zinc/silver  geochemical aomali; is = 
barite  unit  over i.Om in width. 

- bedded 
intermittently  on  surface for over 300m, and is zraced jy soil 

-LiAs is -3xposed 

geochemistry fo r  1300m, with  the  anomaly  open to t h e  aorth. Whole- 
rock  analysis  of  this  material  indicates  that I-, 1s rela-livnly 
pure,  with a Bas04  content of 89.59%, and a Specific  Gravity of 

product. 
4.1 6, making it of  acceptable  quality f o r  1 ~ s e  as a drilling  mud 

mi, < 

. ,  , 

~ ,,' 

w 
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1 994 PROGRAM 

The focus  of  the $65,000 Summer,  1994  program  was  to: 

(1) extend  geochemical  coverage  initiated by ioki  Gold  in 

(2)  locate  and  tie-in  drillholes  and  trenches  constructed 

( 3 )  locate  and  sample  the  barite  occurrences 
(4) complete UTEM geophysical  coverage of the  primary 

( 5 )  extend  geochemical  coverage  northward,  along  strike of 

1989 

by Riocanex  in  197'7  and  1978 

geochemical  anomaly. 

the  primary  anomaly. 

A  total  of 834 soil  geochemical  samples  and  29  rock  sample  were 
taken  from  the  property.  Sample  coverage  was  designed  to  extend 
the  existing  grid  coverage  initiated by Loki  Gold  Corp.  in  1989, 

"North  Grid"). 
(the  "South  Grid"),  and  to  evaluate  a  new  grid  area  (covered by the 

An 8.0 line-km  UTEM  survey  was  completed on the  South  Grid,  over 

contracted  to SJ Geophysical of Vancouver,  the  report fo r  which is 
the  primary  soil  geochemical  anomaly  ("X-anomaly") . Work  was 

provided  in  Appendix V, fol.lowing  this  report. 

Samples  were  shipped  to  Eco--Tech  Labs  in  Kamloops,  where they  were 
analyzed  by  30  element ICP methods.  Eco-Tech's  standard  procedure 
for soil  sample  preparation  is  provided  in  Appendix IV, following 
this  report. 

ii 

U 

Li 
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RESULTS 

Geochemistry 

South  Grid  (see  Figures 4-7; following) 

Results  of  the  1994  program  were  extremely  encouraging,  and  clearly 
warrant  extensive  follow-up  work.  Coincident  lead-,  zinc-  and 
silver-anomalous  areas  were  delineated,  and  for  the  most  part, 

drilling. The anomalous  horizon is  some  1000m  in  length,  and  its 
indicate  mineralization  in  areas  untested by 1977,  1978  RioCanex 

high  silver  and  lead  content  is  confirmed  laterally  over  several 
separate  soil  traverses.  Coincident  with  this  anomaly  is  a  strong, 
well-defined  barium  geochemical  anomaly,  within  which is exposed 

anomaly  occur  in  areas  which  were  not  investigated by past  Riocanex 
the  bedded  barite  on  surface. The strongest  portions  of  the  metals 

programs,  and  must  be  considered  significant  exploration  targets. 

L2+00S/12+50E, and  should  see  follow-up  work  done. 
Other  encouraging  metals  anomalies  occur  at BL 0+00/11+5OE and  at 

returned  from  both  the  1993  program  and  Loki  Golds‘  1989  program, 
Interestingly,  poor  correlation  is  made  between  analytical  results 

and  that  carried  out by Riocanex  in  1977.  Drillholes  completed  in 

of  poor  geochemical  response,  according  to  1989  and  1993  data.  It 
1977  and  1978 by Riocanex  generally  appear  to  be  located  in  areas 

is  possible  that  results  from  the  1977-78  programs  were  misleading, 
and  caused  the  location  of  drillsites  to  be  made  in  areas  of  less 
than  optimum  potential. 

w 

d 

w 

NORTH  GRID  (see  Figures  8-11;  following) 

A total  of  17.6  line-km  of  survey  grid  was  established  in  an  area 
of the  property  located  north of Trehouse  Creek. mh L;le grid  was 
designed  to  cover  any  possible  extension  of  geochemicaiLy  anomalous 
horizons  indicated  within  the  South Grid area. 

!IC linecutting  was  initiated  on  this grid, and only ?.:?-cha.i?. an6 
zompsss  used for  control. 

TWO scrong  mineralized  trends  were  indicated  in  the  North Grid 
area, and  occur  as  parallel,  distinct  linear  features. A strong 
barit?  anomaly  is  indicated  over ?200m strike  length fron Li21CON 
20 L23+00N. Within  this  anomaly  area is found  localized  silver, 

along or near  the  baseline,  from  19+50 to 22100N. 
.Lead  and zinc  enrichment. The strongest response  from  soils  occurs 

A strong,  continuous  silver  (with  weak  zinc and  barium)  anomaly 
occurs  along  the  western  region  of  the  North  Grid,  occurring  over 
1000m,  open to the north and  south.  This anomaly trends of f  of the 
present  claim  area,  and  forms  an  obvious  staking  target. 

. .  
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Barite  (see  Figures 7, 1 1 ;  following) 

The bedded  barite  occurrence  was  located  at  approximately 
L2N/14+50 E, and  was  traced  intermittently  along  surface f o r  some 

Minerals  concluded  that  the  material  is  suitable as  a  drilling 
thickness  of  approximately 2.0m. Tests  carried  out by Mountain 

.J  

iB 300111. It  is  exposed  over  2.6m  in  width,  representing  a  true 

il medium ( S .  Butrenchuk-personal  communication). 

Soil  sample  coverage  for  barium  proved  extremely  successful  in 
L A  following  the  underlying  baritn  material,  based on its  limited 

exposure on surface. A strong  barium  anomaly  is  revealed  parallel 
to  stratigraphy  within  the  grid  area,  and  is  coincident  with  known 
exposures  at  L2N/14+50E.  The  anomaly  is  over 1300111 in  length,  and 
is  open  to  the  south.  The  anastomosing  nature of the  anomaly  may 
likely  represent  either  folded or faulted  underlying  structure,  the 
specifics  of  which  will  have  to  be  determined.  In  either case, it 
appears  as  though  this  unit  may  prove  to  be  an  effective  marker for 
future  work  programs. 

1 
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GeoDhvsics  (see  appended  report by S.J. Geophysics) 

Approximately 8 line km of UTEM geophysics  was  completed on the 
Bar  claims  during  the 1994  field  program. The survey  outlined  a 
broad  linear zone of  high  conductivity,  open  to  the  north  and 
south,  with  sharp  lateral  contacts.  The  conductive  zone is 

.;/ 

u 

truncated  in  two  areas : Line 500N between 1450 - 1550 E ;  625N 

offset by faulting. The shape  of  the  geophysical  anomaly  mimics 
the  sharp  truncations  suggest  a  conductive  bedrock  source  that  is 

& between 1640 - 1790 E .  The linear  nature  of  the  anomaly  trend  and 

w the  shape of the  contoured  geochemical  data. 
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EXPLORATION  MODEL 
I 

w 

d 
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Mineralization on the  Bar  property is similar  to  that  found  in  the 
Gataga  District  of  Northeastern  British  Columbia. The Gataga 
District  hosts  at  least 2 2  sedimentary - exhalative  type  deposits, 
the  largest of which  is  the  Cirque  deposit  which  has a  geological 
reserve  in  excess  of 35 million  tons  averaging 10% combined  Pb/Zn 
and 47 g/t Ag.  Mineralization  in  the  Gataga  District is barite- 

also  stratiform barite deposits within  the  district.  According  to 
zinc-lead-silver in  19 of the 22 documented  deposits.  There  are 

MacIntyre(?992),  the  Gataga  deposits  were  formed  by  precipitation 
of  sulfide  and  sulfate  minerals  from  metalliferous  brines  that  were 
exhaled  along  active  rift  zones.  These  submarine  faults  were  later 
reactivated  as  thrust  faults.  Mineralization  hosting  lithologies 
include  cherty  to  carbonaceous  argillite,  brecciated  dolomite  and 
quartzite,  and  cherty  mudstone.  The  Gunsteel  Formation,  which  hosts 
eight  important  sedimentary-exhalative  barite-sulfide  deposits, 
including  the  Cirque,  has  a  distinctive  lithogeochemical  signature. 
Regionally  deficient  in  lead,  zinc,  copper  and  silver,  the  Gunsteel 

of  the  barite-sulfide deposits.  These footwall  rocks are  also 
rocks  are  only  enriched in  lead  and  zinc in  the  immediate footwall 

enriched  in  organic  carbon  and  phosphate.  MacIntyre  has  proposed 
the  underlying  Hadrynian  Grit  unit  as  a  source  for  the  metallic 
brines. 

Mineralization  on  the  Bar  Claims  indicates  the  potential  for  Gataga 
style  barite-zinc-lead-silver  deposits. A bedded  barite  unit 2.0m 

Exposed  intermittently or. surface  over 300ml the  barite  horizon  has 
thick  indicates  the  presence of a  paleomarine  exhalative  system. 

a strong  geochemical  trace  over  1300m.  Coincident  with  the  bedded 
barite  horizon  is a strong  zinc-lead-silver  geochemical  anomaly  .The 
geochemistry  trend  shows  an  anastomosing  surface  trace  which  may  be 
related to faulting,  possibly  related to reactivation  along  the 
Pleasant  Valley  Thrust  whi.ch  cuts  the  Bar  claims  to  the  east. 
Geochemistry  also  indicates  the  presence of elevated  phosphate  in 
the soiis. The host rocks on the Bar  claims  are  carbonaceous 
siltites, phyllitss, grey  micaceous  quartzites,  siliceous  limes- 
tones  and  cherty s~ales. The Hadrynian  Cariboc  and  Kaza  Group  rocks 
include  argiilites, 
source r3cks 2: ?.ekalliferous brines. 

shales, and  greywacke  which are ?otential 

Ld 
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CONCLUSION AND RECOMMENDATIONS 

The following  conclusions  may  be  drawn  from  work  relating  to  the 
Bar  property: 

The  Bar  property  has  indications  that  it  may  host a  sedimentary- 
exhalative  base  metal  deposit. A bedded  barite  horizon  2.0m  thick, 
exposed  intermittently on surface  over  a  distance  of  300m  with  a 
strong  soil  geochemical  trace  extending  over  1300m,  is  suggestive 
of a marine  exhalative  system.  Coincident  with  the  bedded  barite 
horizon  is  a  strong  lead-zinc-silver  soil  geochemical  anomaly,  also 
indicative  of  sedimentary-exhalative  style  mineralization.  1994 
work  has  located  another  (possibly  continuous)  silver-lead-zinc 
soil  anomaly on the  North  Grid  area.  The  strong  linear  nature  of 
the  geochemical  anomalies  may  be  suggestive of underlying 
stratabound  mineralization, or may  be  related  to  metal 
remobilization  along  re-activated  faults.  These  anomalies  could 

mineralization. 
then  represent  the  surface  expression of deeper  sed-ex 

Trenching  and  limited  diamond  drilling by past  operators  failed  to 
locate  a  source  for  the  base  metal  values  in  the  soils.  Trench 
exposures  may  have  been  constrained by overburden  thickness. Also 
the  enriched  soils  may  be  indications of a sed-ex  deposit  located 
beyond  the  reach  of a  surface  trench.  Poor  correlation  is  made 
between  analytical  results  obtained  from  the  1994,  1993,  and  1989 
programs,  and  that  carried  out by Riocanex  in  1977.  Drillholes 
completed  in  1917  and  1978 by Riocanex  generally do not  appear to 
be  located  in  areas  of  optimum  geochemical  response  outlined by 
1994,  1993,  and  1989  work.  The  results  from  the  '1977-:978  programs 
may  have  been  misleading,  and  the  drillsites  may not have  been  in 
the  most  favourable  locations. 

The  following  field  program is recommended  to  further  evalaate  sed- 
ex  potential on the Bar cla.ims. A estimated  budget fo r  :ne work is 
included,  following: 

~ .! Land  position  should be increasee by staking rLorkk ai ::e 3A8 
25 and 26 claims and east of the nain ,zLain grou.s. i ' p . 1 ~  will 
cover  a  possible northe:cr. z.:cter.sion G :  z n u : r l - ? ~ ? n e - k  momal;~ 

, .  

1 \  

-, . 
. .  . . 

located  within  both t he  :.icrtk 2r.d Sou,* c>zic z ~ s z s ,  

2) The  geochemistry  survey s;?ould be extende6 Co i?.:1:de m y  new 
claims.  The  new  claims  shculd be  thoroughly  prossected. 

3) The  North  grid  area  should  be  prospected,  with  particular 
detail  in  the  areas  of  geochemical  soil  anomalies. 

4) A diamond  drilling  program of 1OOOm should  be  completed  to 
locate  the  source  of  the  base  metal  geochemistry  anomalies. 

5 )  Contingent on favourable  results  from  Phase 1 drilling,  a 
follow- up drilling  program of 6000 feet  should  be  completed. 

J 

Y 

w 

w 

w 

i 
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PROPOSED  BUDGET 

Phase 1 

Personnel ............................................ $ 35,000.00 

Diamond-Drilling  (3000  ft x $35/foot) . . . . . . . . . . . . . . . .  105,000.00 
Heavy  Equipment ...................................... 20,000.00 

Mob/Demob ............................................ 5,000.00 

Analytical ........................................... 8,000.00 

Meals/Grocery ........................................ ~0,000.00 

Truck  and  Equipment  Rentals .......................... 5,000.00 

Fuel  (Diesel,  Gasoline,  Propane) ..................... 4,000.00 

Supplies ............................................. 3,000.00 

Miscellaneous ........................................ 6,000.00 

Report/Reproduction .................................. 4,000.00 

TOTAL, Phase 1: $225,000.00 

Fhase  2 

Sub-Total: $205,000.00 

10% Contingency: 20,000 .OO 

Personnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . $ 4 9 ,  

Diamond-Drilling (6,000ft x 535ifOOtj . . . . . . . . . . . . . . . .  27 0 , 3 0 0 . 9 0  

Heavy  Equipment ...................................... 25,000.00 

Mob/Demob ............................................ 5,000.00 

Analytical ........................................... 10,000.00 

Meals/Grocery ........................................ 12,000.00 

B i g  C i t y  Resources 
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Truck and Equipment Rentals .......................... 5,000.00 

i Fuel (Diesel, Gasoline, Propane) ..................... 6,000.00 

Supplies ............................................. 4,000.00 

Miscellaneous ........................................ 5,000.00 

Report/Reproduction .................................. 3,000.00 

Le 

w 

Sub-Total: $325,000.00 

10% Contingency: 35,000.00 

TOTAL, Phase 2: $360,000.00 

i;-J 
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CERTIFICATE  OF  QUALIFICATION 

I, Charles  C.  Downie, of 720-  23rd  Ave. N. in  the  City of Cranbrook in 
the  Province of British  Columbia  do  hereby  certify  that: 

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

E.Sc. degree, and  have  practised my profession  as  a 
I am a  1988  graduate  of  The  University  of  Alberta  with a 

geologist  continuously  since  graduation  in  1988. 

models,  including  work  as  underground  geologist  at  Comincos' 
I have  had  previous  working  experience  in  "Sedex"-type  deposit 

Sullivan  Mine,  a  world-class  sedimentary-exhalative  base  metal 
deposit. 

This  report is  based  on my personal  examination of the  Bar 
property. 

This  report  is  supported by data  and  observations  collected 
during  fieldwork  conducted  from  July 20 - July 24, 1994,  in 
addition  to  data  from  past  programs  dating  to  1977. 

Group,  nor  do I anticipate  receiving  any  interest  in  the  Bar  Claim 
I have  no  interest,  direct or otherwise, in  the  Ear  Claim 

group  in  the  future. :[ do  not  beneficially own,  directly  or 
indirectly,  any shares,  certificates,  or  warrants in  Miner  River 
Resources  Ltd. 

Dated  this  15th  day of December, 1994. 
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Statement of Expenditures 

The  following  expenses  were  incurred for  the  purpose  of  mineral 
exploration on the Bar property,  Cariboo Mining  Division,  British 
Columbia,  between  the  dates of June  28th and  July  25th, 1994: 

PERSONNEL 
T. Termuende, P.Geo: ...... 
M. Betker,  Assistant:  17.0 days x  $225/day 3,825.00 

20.0 days x  $350/day $7,000.00 

B. Betker,  Assistant:  17.0 days x  $200/day ...... 3,400.00 
...... 

EQUIPMENT  RENTAL 
4WD  Vehicles  (2):  28.0  days  x  $50.00/day .......... 1,400.00 
Motorcycle: 

Mileage : 8820km x $.20/km 1,764.00 

Radios ( 3 ) :  22.0 days  x $10.00/day .......... 660.00 
1.0 mo. x  $1,00o/mo ~,ooO.OO 

Chainsaw: 5.0 days  x  $15.00/day ........... 75.00 
Camper : 3.0 weeks x $350/week ........... 1,050.00 
4-Trax  ATV: 1.0 mo .......................... 1,710.50 

................ 
............. 

ANALYTICAL ................................ 7,176.71 

GEOPHYSICAL  SURVEY ................................ 14,890.98 

MATERIALS 
Field  Supply: ................................ 975.00 

A i r  Photos: 
Fuel : 1,502.86 

................................ 22.06 
Reproduction,  Maps,  Etc ............................ 451.14 
Miscellaneous ................................ 373.27 

................................ 

SHIPPING ................................ 72.34 

HANDLING  CHARGES ................................ 3,614.11 

CONSULTANTS ................................ 2,109.5c 

MEALS/ACCOMMODATIONS ................................ 4,701.38 

RECORDING FEES ................................ 5 G .  30 

OFFICE/TELEPHONE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.00 

RECLAMATION  BONE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,300.0c 

MISCELLANEOUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313.21 

u 

LJ 

TOTAL : $60,907.12 

d 

B i g  C i t y  Resources 
L̂ J 
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Appendix I11 

Analytical Results 

.A 

Big C i t y  Resources 

L;1 
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\' 

4-Aug-94 

ECO.TECH IABORATORIES LTD. 
10341 EnalTmns Csnsda Highwy 
UMLODPS, B.C. 
V2C 2J3 

Phons: 604-573-5700 
Fax ; 604-57M557 

E l  8. Tag # 
1 BAR94.1 <.2  1.- Q 750 70 0.62 4 99 17 

Ag Ai% As Ba BI Ca % Cd CO Cr 

2 0AR94-2 c.2 0.12 4 120 c5 0.03 c l  3 255 
3 BARN-3 C.2 0.10 5 3310 <5 0.23 < I  5 55 
4 BAR944 c.2 0.07 10 1915 c5 <.Ol 4 4 190 
5 SAiij4-5 <.2 1.57 c5 925 20 0.59 15 272 3a 

6 BAR966 S 2  0.62 25 515 <5 0.24 4 43 92 
7 ~AR94.7 c.2 0.94 1W 585 c5 0.46 5 76 227 
8 BAR944 <.2 0.39 30 280 4 2.66 2 5 220 
9 BAR944 5.6 0.08 105 5620 <5 0.22 12 154 132 
IO BARM-10 <.2 a 1  c5 3275 4 c.01 4 6 6 

12  cow-1 
11 BAR94-11 c.2 0.m 5 >lwOO c5 0.26 <1  23 39 

<.2 > 1 5  4 2685 4 1.12 1 65 238 
13 COW-2 <.2 0.13 6 2950 10 >15 4 13 56 
14 COW4 c 2  2.60 4 2230 10 215 -4 40 93 
15 CDW-4 c.2 0.05 10 1130 <5 >15 ~1 3 7 

16 CDW-5 
17  CDWG 

<.2  0.16 5 1315 <5 0.79 < I  6 237 
c.2 0.12 10 1165 c5 0.22 C l  4 265 

18 COW-7 
19 CDW4 

<.2 3.38 c5 495 10 0.64 < I  45 583 

20 CDW-9 
<.2 1.29  10 1805 c5 0.30 < I  4 162 
<.2 1.67 <5 280 c5 0.20 < I  11 95 

21 cow-10 
22 CDW-11 
23 CDW-12 
24  COW-13 
25 CDW-130 

26 CDW-14 
27 CDW-15 
28 cow-16 

c.2 0.07 
e.2 c o 1  
<.2 0.66 
c.2 0.22 
3.2 0.42 

c.2 > 15 
c.2 0.37 

c.2 0.04 

<5 3195 C5 0.84 C l  4 13 
20 235 4 > 1 5   c l  2 I 1  

135  19% 55 0.48 7 96 25 
10 210 c5 0.14 c l  7 16 

55 > l o w 0  c5 0.55 20 664 119 

Bo 1330 20 0.40 3 101 12 
<5 >1WW Q 0.48 4 111 121 
-3 3370 c5 0.07 C l  5 5 

TOKLAT RESOURCES  INC.  ETK 94480 
2720-17TH  STREET  SOUTH 
CRANBRDOK B.C. 
V1C 4H4 

ATTENTION: TIM TERMUENDE 

29 ROCK samples received July 25,  1994 
PROJECT 11: NA 

< I  0.23 4 0  C.01 13 3 <.Ol 4 1130 54 c5 c20 127 c.01 4 0  4 4 0  2 80 
4 0.73 < lo  s.01 22 16 cO1 12 110 50 c5 c20 7 c o t  <lo 32 < lo  c l  107 

. .. .. , . . " .. .. 

si . i 5  4 0  <.ai 472s j c.01  445 16W 52 <5 c20 33 <.GI c io  35 El0 x 68% 
237 4.73 4 0  C.01 13W 7 0.01 18 2070 16 c5 c20 12 cO1 c l 0  15 4 0  3 165 
150 11.10 4 0  c.01 361 15 <.Ol 345 44W 44 c5 s20 34 c o 1  <lo 44 4 0  13 484 
58 2.52 C10 S.01 65 24 <.Ol 21 > l W W  Z76 c5 c20 130 c.01 4 0  135 4 0  15 6W 

266 >15 c10 c.01 ,lWOO 38 c.01 150 84M 36 c5 c20 33 <.Ol 4 0  26 <lo  c l  1220 
-4 0.25 4 0  <.Ol 160 c l  <.a1 1 110 c2 4 < 2 0  38 c.01 4 0  1 -40 < I  15 

115 10.80 3.96 2495 < I  0.01  127  3420 <2 10 <20 50 0.13 <IO 195 4 0  13  196 
12 0.58 C10  C.01 76 3 UJl 6 1440 14 c5 c20 150 c.01 4 0  16 4 0  2 39 

c l  5.96 <IO 6.61 1614  1 <.Ol 14 660 16 25 c20 277 c.01 < lo  9 4 0  6 58 
43 7.45 20 4.47 1776 4 cO1 46  2490 36 25 c20 587  cO1 < lo  105 4 0  6 65 
4 0.64 4 0  1.62 3G9 <1 C O l  2 220 c2 30 <20 651 c.01 d o  5 4 0  7 25 

< I  1.14 < lo  0.07 
< I  0.57 4 0  0.01 

120 6.06 4 0  3.45 
9 1.33  10  0.07 

34 3.51 4 0  1.25 

< I  0.65 4 0  0.37 
c l  0.04 4 0  a 1  
6 3.17 10 0.06 

36 215 < lo  CO1 
14 215 < lo  c.01 

47 > I 5   4 0   7 0 1  

c l  0.14 4 0  c.01 
40  3.56 4 0  S.01 

334 17 a 1  

697 c l  0.01 
59  19 a 1  

35 11 0.04 
46 4 C.01 

267 < I  <.Ol 

436 < I  <.Dl 
7 < I  a 1  

. 1 m  m a 1  
1036 < I  cO1 

4146 4 a 1  
1659 7 0.02 
169 4 a 1  

Page 1 

10 
6 

233 

17 
15 

C l  

3 

11 
348 
656 

343 
46 , 

360 
80 

550 
5280 
1oM) 

230 

1359 
7w 

9740 
9630 

64M) 
3370 
350 

10 c5 

46 c5 
16 c5 

24 c5 
32 10 

c2 10 
<2 4 
22 c5 
54 4 
c2 <5 

16 c.01 
5 c.01 

16 0.15 
1533 <.01 
33 a 1  

702 a 1  
90 a 1  
2 a 1  

345 c.01 
32 0.01 

56 c.01 
66 a 1  
56 <.a1 

3 4 0  

106 4 0  
2 4 0  

27 4 0  
45 <IO 

4 < l o  

33 < l o  
2 4 0  

22 4 0  
6 4 0  

12 <IO 
48 <IO 
3 4 0  

C l  26 
C l  20 
7 95 

<1 103 
7 . I 1 0  

C l  2 
9 9  

C l  41 
d 2627 
16 2151 

C l  1496 

C l  7 
3 146 

.... 



u 

u 

w 

w 
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L s  

ASSAYING 
GEOCHEMISTRY 

ANALYTICAL  CHEMISTRY 
ENVIRONMENTAL  TESTING 

70041 E. ~ r a n s  Canada Hwy.. R.8.  ;2. KamIoo0~ .  3.C ’/2C 223 D’.one (6041 573-5700 
Fax (6041 573-4557 - 

CERTIFICATE OF ASSAY ETK 94-480 

TOKLAT RESOURCES INC’ETK 94-480 
2720-17TH STREET  SOUTH 
CRANBROOK,  0.C. 
V I  C 4H4 

ATTENTION: TIM  TERMUENDE 

29  ROCK samples  received July 25,1994 
PROJECT #: NA 

Ba 
ET #. Tag # ( % ) 

11 EAR94-11  51.90 

5-Aug-94 

25 CDW-130 
27  CDW-15 

XLSitoklat 

7.68 
15.58 

Page  1 



c 
i 

I c i I 

e-Aug-94 

ECO-TECH LABOWTONES LTD. 
1w41 East Trans Canada Highway 
KAMLOOPS. B.C. 
v2c a 3  

Fax :M)4-573-4557 
Phone: "n3-5700 

TOKLAT RESOURCES INC. ETK 9 4 4 1  
272UlTTH STREET SOUTH 
CRANBROOK B.C. 
V1C 4H4 

ATTENTION TIM TERMUENDE 

98 SOIL samples reseived July 25.1994 
PROJECT#: NA 

2 
3 
4 
5 

6 
7 
6 

10 
9 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

28 
27 
28 

L7N: 19+ 50 E 
L7N 19+ 75 E 
L7N 20+ w E 
i7N: X+ 25 E 

L7N: 20, 50 E 
L7N: 20+ 75 E 
L7N: 21+ W E 
L9N: 1 6 t  25 ER 
L9N 1 6 i  50 ER 

L9N: 16+  75 ER 
L9N 17+ W ER 
L9N: 17+  25 ER 
L9N 17+ 50 ER 
L9N 17+ 75 ER 

L9N: 18+ W ER 
L9N 1 8 i  25 ER 
L9N: 18+ 50 ER 
L9N: 18+ 75 ER 
L9N 19+ W ER 

L9N 19+  25 ER 
L9N 19+ 53 ER 
L9N: 19+ 75 ER 
L9N: M+ W ER 
L9N 20+ 25 ER 

L9N 20+ 50 ER 
L9N: Mt 75 ER 
L9N: 21+ W ER 

1.2 1.80 
0.2 1.72 
1.6 1.21 
0.6 1.56 

1.6 2.97 
0.8 0.69 
0.6 1.14 
1.2 1.55 
1.0 1.31 

0.8 1.31 
1.8 1.01 

0.8 1.31 
0.6 0.79 
0.6 1.64 

1.2 1.42 
0.6 1.22 
1.6 1.26 
0.8 1.02 
0.6 2.14 

1.2 1.90 
2.0 1.86 
1.0 1.41 
1.4 1.14 
0.4 0.93 

0.8 1.69 
0.6 2.86 
0.8 1.51 

4 90 

4 55 
5 130 

c5 75 

c5 70 
6 30 

<5 120 
<5 60 

<5 45 

4 140 
6 75 
6 5 0  
<5 40 
5 95 

5 145 
15 180 
10 165 
15 150 
15 200 

r5 270 
<5 185 

-3 35 
10 105 

<5 35 

4 75 
4 110 
<5 60 

~~ 

4 0.11 
10 0.10 
c5 0.05 
i o  0.1; 

~ ~~. 
ET# Tag# Ag Al% Ar Ba 81 Ca% Cd Co Cr Cu Fe% La M g %  Mn Ma Nay. NI P Pb Sb Sn Sr 1 1 %  U V W Y In 

1  L7N: 19+ 25 E 2.2 1.55 4 65 <5 008 2 5 21 19 4.20 20 0.17 110 3 c.01 13 1440 42 <5 e 0  c l  c.01 < l o  46 4 0  1 93 
40 30 6.66 10 0.38 311 <1 a 1  27  2630 56 c5 4 0  1 0.01 < l o  44 4 0  <1 134 
37 43 5.69 <IO 0.30 246 <I c.01 32 2570 72 c5 <m 8 c.01 c10 52 <IO <I  130 
17 20 4.40 30 0.16 142 2 c.01 16 1450 64 c5 c20 <1 dl <lo 36 <lo  2 82 
24 17 3.sI M 0.26 166 <1 a 1  17 1690 42 c5 c20 4 c.01 -30 35 4 0  d 76 

c5 0.29 
5 0.72 

<5 0.30 
<5 0.12 
c5 0.05 

e 0.07 
6 0.04 

c5 0.04 
4 0.06 

15 0.10 

4 0.14 
<5 0.14 
<5 0.93 
C5 0.07 
10 0.08 

<5 0.04 

<5 0.06 
5 0.17 

6 0.03 
<5 0.03 

<5 0.06 
10 0.05 
<5 0.03 

1 
1 
1 

1 
<1 

1 

C l  

1 

2 

1 
1 

Cl  

1 

2 
1 
9 
1 
1 

2 
1 

1 
1 

4 

C l  

C l  

1 

11 
11 
6 
7 

17 

19 
7 

14 
6 

10 
7 

6 
9 

15 

11 
13 
27 
13 
19 

10 
8 

6 
4 
3 

2 
15 
5 

28 25 4.18 20 0.41 1624 c l  <.Ol 32 3 W  44 10 <20 63 0.01 c10 32 4 0  12 96 
9 S 1.86 4 0  0.13 737 cl c.01 12 1230 16 6 e o  23 ai < i o  i o  <io 4 48 

25 18 4.03 20 0.20 890 4 <.Ol 16 1660 76 6 c20 4 c.01 c l o  29 <lo 2 95 
16 17  4.08 20 0.17 1067 <1 <.Dl 26 1620 34 6 c20 38 <,Ol c10 16 < I O  8 76 

16 13  2.75 30 0.12 177 1 <.Ol 14 1210 26 6 <20 sf c.01 4 0  35 c10 2 51 

17 15 2.80 20 0.14 164 3 <.Ol 22 1860 42 4 eo c l  c.01 4 0  24 <lo 3 e3 
29 21 4.84 20 0.24 140 1 c.01 26 1790 58 6 c20 7 c.01 4 0  34 <lo 4 87 
34 15 4.43 20 0.20 94 2 c.01 26 2190 6a <5 c20 c i  c.01 < i o  44 c10 ci 65 

46  31 6.69 10 0.42  387 s l  c.01 41 3260 68 c5 <20 13 c.01 4 0  57 4 0  c l  120 

40  26 5.53 20 0.39 458 1 c.01 37 3650 74 <5 e o  4 a 1  4 0  51 4 0  2 115 
21 30 5.04 10 0.13 234 2 c.01 ' 53 25M) 102 c5 <20 5 c.01 4 0  30 < lo  1 193 
26 69 5.18 20 0.18 1178 4 c.01 74 2220 228 6 . c20 40 c.01 < l o  23 c10 13 1726 

58 31 5.49 10 0.52 405 c l  C.01 47 1280 86 <5 <20 7 c.01 4 0  63 <lo 1 289 
18 35 5.26 20 0.06 362 2 c.01 50 1380 126 c5 c20 3 c.01 40 30 <lo 1 262 

26 20 4.43 20 0.41 3W 1 <.Ol 24 1210 66 4 ~ 2 0  c l  a 1  4 0  41 <lo 1 ln 
30 48 6.47 40 0.41 186 6 <.01 44 3190 58 c5 c20 28 co1 < l o  56 < l o  3 235 
28 26 5.91 20 0.19 105 4 c O 1  18 4270 60 <5 <20 14 c.01 < l o  68 <lo <1 65 
23 17 2.71 30 0.19 132 2 c.01 18 Bw 24 6 <m c l  c.01 <lo 42 c10 3 58 
10 9 1.29 30 0.07 64 1 E.01 8 550 28 6 e o  4 c.01 4 0  22 4 0  2 37 

20 M 2.40 30 0.05 64 1 a 1  26 750 48 c5 <20 C l  <.Ol < l o  37 <lo 2 67 

16 7 1.30 30 0.10 60 1 cO1 6 540 36 5 <20 7 c.01 c10 29 c10 2 28 
61 42 7.51 4 0  1.05 478 <1 s.01 34 1250 54 <5 c20 c l  0.02 4 0  144 < lo  -3 75 
21 11 2.16 30 0.17 105 1 c O 1  11 580 36 c5 cm g c.01 < l o  50 c10 1 39 
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30 
31 
32 
33 

34 
35 

37 
36 

39 

39 
40 
41 
42 
43 

44 
45 
48 
47 
48 

50 
49 

51 
52 
53 

54 

56 
55 

57 
56 

59 
Ea 
61 
62 
63 

€4 

€6 
65 

67 

LION: 16r 50 ER 
LION. 16t  75 E R  
LION, 17+ 00 ER 
LlON. 17+ 25 ER 

LION. I?+ 50 En 

LlON 18- W E H  
LION. 17+ 75 1.N 

LIUN: 18+ 25 El< 
L1ON: 18, 50 Elf  

LION m +  00 En 
LION 184, 75 El? 

LlON. 19+ 25 ER 
L1ON: 19+ 50 ER 
LION. l Y +  75 ER 

785 
760 
341 
564 

15.18 
208 

292 
9:iz 

1154 

285 
1217 
437 
988 

58 

2Y2 
124 
101 
46 
89 

277 
460 
431 
223 
695 

433 
303 
411 
509 
755 

183 
843 
669 

1071 
135 

428 
608 
654 
526 

42 1440 
45 1710 
32 1470 
41 1280 

30 1570 
I 0  2450 
32 1890 
54 l2C0 
45 1970 

23 750 
175 1450 
31 2260 
40 4020 
9 3420 

72 C5 
62 c5 
60 c5 
72 c5 

54 10 
70 i:, 

148 5 
64 c5 

66 c5 

64 10 
142  5 
62 c5 

190 <5 
88 c5 

c20 
<20 
c20 
c20 

<20 

<2u 
i 20  

-20 
<20 

.-x 
c20 
e20 
<?O 
<20 

<20 
c20 
c20 
c20 
E20 

<20 
<20 

<20 
c20 

e20 

<20 
c20 
c20 
<20 
c20 

<20 
c20 

c20 
c20 
<20 

<20 
c20 
c20 
c20 

21 <01  
51 <01  

< I  c.01 
5 c.01 

?9 <01 
42 i u 1  
< I  <01 
41 c o 1  
15 e 0 1  

<1 001 
C l  001 
9 c 01 

26 <.01 
157 < O l  

C l  001 
1 <01 

c 1  c.01 
7 c.01 

< I  c o 1  

111 co1 
30 < 01 
25 <01 
C l  c o 1  
40 001 

156 C.01 
11 <01 
55 c.01 
6 <01 

42 <01 

C l  c o 1  
59 c o 1  
16 c.01 
19 a 1  
8 < 01 

<I C U I  
9 < 01 

68 C.01 
Sl a 1  

26 C 1 0  
20 E 1 0  
27 4 0  
38 <lo 

24 C l O  
2/ '10 
45 c10 
24 e10 
73 <lo 

114 < I O  
100 e10 
39 <lo 
36 <IO 
46 c10 

14 204 
7 202 

3 160 
1 195 

14 308 
7 114 

2 303 
8 3416 

C l  279 

C l  110 
C l  383 
C l  150 
9 318 
5 63 

1 10 M4 13 61 '1  i l 0  1 3 7  
2 3" 246 55 810 <lo I 6 6  

4 20 21 84 SO4 20 0 24 
1 12 36 33 5.13 20 0 4 6  

.:1 1 16 26 2 51 30 0 0 6  

11 4 25 14 2 2 4  ?O 017 
1 17 327 37 7 3-1 < I O  2.35 

il 5 23 17 3.15 20 0.16 
c1 2 13 17 1 1 4  20 0.07 

1 ( 5  8 Z J  181 40 0 0 5  

1 12 22 ?5 4.23 20 030 
i m 15 25 2 5 4  ?u 0.21 

- 1  13 26 25 4 0 5  20 0.24 
1 Y ZC ?3 3 8 2  20 016  
L 5" 31 29 4 57 20 0 3 9  

C l  E.01 
1 c.01 

Cl  4 1  
2 COl 
2 c.01 

3 c.01 
3 c 01 
2 c01  
5 c.01 
2 c.01 

3 0 02 
3 c.01 
3 c.01 

C l  <.a1 
< 1  r . O 1  

1 c.01 
< I  c.01 
C l  c.01 
i l  c.01 

1 a 1  

2 -01  
2 c01  
3 c.01 
2 co1  

124 1750 
14 1360 
11 900 
8 480 

13 570 

30 1710 
25 1340 
28 1280 
27 1780 
44 1190 

60 c5 
40 C 5  

40 <5 
24 C5 
26 CS 

34 c5 
18 5 

44 e 
32 c5 
48 5 

44 c5 
14 IO 

48 6 
34 c5 
34 6 

38 c5 
38 s5 
48 c5 
50 <5 
52 c5 

68 c5 
72 c5 
82 5 
64 6 

118 
29 
40 
24 
30 

30 
18 

31 
29 
28 

31 
8 

29 
25 
19 

36 

32 
17 

28 
33 

36 

34 
29 

49 

< 1  
1 

C l  

2 
2 

11 
2 
2 
2 
7 

5 
3 
4 
5 
4 

104 
46 
40 
38 
44 

72 

108 
83 

167 
93 

126 
132 
115 
136 
161 

82 
157 

144 
118 

82 

159 
261 
364 
166 

L l l N  7 1  75 EN 
L l l N .  8+ 00 EN 
Ll1N: 8+ 25 EN 

L l l N '  8+ 75 EN 
L l l N .  8r 50 EN 

L l l N .  9+ OD EN 
L11N: 9+ 25 EN 
LI IN:  9t 50 EN 
L l l N  9+ 75 EN 
L l l N  16r 25 ER 

17 1180 
33 830 
30 1730 
39 1270 
40 1240 

LI1N: 
L l IN .  
LI1N: 
Ll1N: 
Ll1N: 

23 790 

25 1140 
33 1250 

23 1650 
45 1190 

49 2950 
44 2110 
84 2380 
48 1300 

C I O  1 
c10 5 
4 0  6 
<lo 13 
e10 C l  

c io  1 
c10 2 
c10 10 
<IO 1 

Paye 2 
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TOKLAT RESOURCES INC. ETK 94481 

69 
70 
71 
72 

73 
74 
75 
76 
77 

78 
78 
80 
81 
82 

83 
84 
05 
86 
87 

88 
89 
90 
91 
92 

93 
94 
95 
96 
97 

58 

LllN' 20+ W Eli 
Ll1N: 20r 25 ER 
L11N: 20, 50 ER 
111N. 201 75 ER 
LllN' 21t W ER 

L12N 61+ W C 
L12N. 161 25 E 
L12N: 16+ 50 E 
L12N. 16+ 75 E 
L12N: 17r W E  

L12N: 171 25 E 
L12N: 17r 50 E 
112N: 171 75 E 
L12N: 18r W E 
LlZN: 18+ 25 E 

L12N. 18t  M E  
L12N' 18+ 75 E 
L12N: 15r M E 
L12N: 19t  25 E 
L O N .  19+ 50 E 

L12N 19+ 75 E 
L12N. 20+ W E 
L12N: 20+ 25 E 
L12N. 20t 50 E 
L12N: 20+ 75 E 

L12N: 2 l t  W E  

1 2  > 1 5  

1 8 175 
1 8   1 0 7  

1 2  086 

1 2   2 7 3  
1 0  1.97 
1.0 089 
0 6  077 
0 6  112 

I1 4 1 It, 
1 4  1.68 
0 8  177 
1.0 1.86 
I16 200 

0 6  019 
0 8 1.02 
0 6  149 
1.0 1.79 
1.2 137 

0 8  228 

0 6  226 
1 0  118 

1 0  252 
2 0  1 3 5  

1 8  093 
1 0  121 
0 6  1 5 1  
0 6  180 
1 0  115  

0 8  1 1 4  

20 200 
40 325 
10 105 

20 260 
E5 130 
c5 30 
'5 31, 
.:> 4 ,  
.", 1.1: 
<5 155 
<5 195 
c5 2110 
':5 245 

.5 no 
<5 40 
c5 90 
4 210 

5 160 

20 225 

3u 11s 
.-5 180 

20 3.40 
15 230 

5 280 
c!, 1iio 
<!j 35 

.:5 Ill, 
5 8s 

. 5 I i,!, 

-~ cd 
4 
1 

2 
4 
1 

I 
' 2  
C l  

i l  
-1 

1 
2 
1 
1 
1 

1 
C l  

Cl 
2 
4 

3 
1 

6 
1 

10 

2 

i l  
1 

1 
1 

.I 

" '.! C! ~. .. - cu "" "'.~-~~~~'al!!.K!... 
28 128 48 64G C10 087 1245 
68 152 83 963 C10 2.21 3183 

23 55 74 6 76 20 038  710 
8 19 48 384 20 0 1 5  239 

6 14 45 360 20 0.07 135 

25 198 50 565 60 146  1137 
I8 28 60 9.01 20 0.38 335 
2 9 15 0.98 20 007 32 
G 4 14 240 20 003 144 
3 9 19 139 20 0 0 0  76 

19 ZJ 32 4 70 
I 13 11 1 l l . l  

19 32 30 &.ne 
16 x 26 487 
8 33 15 404 

2 6 46 0.29 
4 15 8 2.11 

12 31) 21 5 6 8  
23 34 40 5.38 
19 29 66 397 

23 55 70 5 55 
12 47 26 448 

48 63 67 781 
17 155 50 571 

17 37 133 338 

4 25 25 1.95 

4 13 11 231 
8 ?3 24 4.22 
6 15 29 32? 

9 1.1 24 4 28 

?I1 0 19 302 
20 038  1027 
10 0.39 784 
10 0 3 8  753 
20 0 2 5  152 

C 1 0  0.18 653 
30 0 1 3  S9 
10 024 365 
10 045  776 
10 036 623 

20 0.68 674 
20 054 312 

20 067 3445 
10 088  390 

60 0 3 2  1703 

20 0.16 66 
30 011 176 
20 011 72 
10 018  212 
30 008 294 

20 011 793 

Mo Na'% 
2 c 01 
4 a 1  
5 co1 

12 c.01 
6 c 01 

c1 c o 1  
E 1  c o i  
c1 c.01 
Cl E O 1  

c1 c 0 1  

C l  <01  
2 .:01 

2 c.01 
1 c.01 

2 c.01 

1 a 1  

2 c.01 
1 c.01 

3 c.01 
2 01 

3 c.01 
2 c.01 

2 eo1 
1 c.01 

3 c 01 

2 < 01 
3 s.01 

Cl <.01 
c1 co1 

1 c 01 

<1 eo1  

Ni P 

139 2020 
82 2220 

29 3500 
67 2630 
19 2240 

97 1710 
38 1960 
6 310 

10 550 
6 700 

15 1340 
39 1230 
38 1090 
33 1330 
21 730 

19 1060 
12 430 

52 1360 
26 1100 

49 1780 

60 1790 
34 1310 
78 1680 
82 3490 
91 3840 

20 1480 
31 1440 

21 1200 
11 460 

1 1  650 

15 1050 

"~ 
~ 

Pb 
96 
<2 
84 
74 
64 

76 
70 
20 
18 
22 

32 
38 
48 
44 
48 

8 
18 
44 

110 
48 

80 
50 

122 
64 

90 

94 
74 
46 
50 
36 

4n 

____________. Sb Sn Sr Ti.% U V W Y Zn 
c5 c20 3 a 1  4 0  77 4 0  c1 176 

c5 <20 10 c.01 E 1 0  44 c10 3 224 
10 c20 < 1  co1 c10 1M c10 <1 267 

c5 c20 28 c.01 ~ 1 0  63 4 0  2 272 
<5 e20 10 <.01 4 0  30 4 0  2 88 

10 E20 81 e 0 1  C10 71 4 0  24 146 
C 5  C20 q1 <01 C10 ' 35 <10 2 143 
c5 c20 Cl c.01 E10 18 E 1 0  2 34 
c5 c20 c1 <.01 c10 19 < lo  1 42 
c5 c20 Cl c.01 ClO 21 c10 1 35 

.-5 <20 2 <Ill ~ 1 0  33 4 0  '1 64 
10 e20 23 c.01 c10 30 <10 6 121 
c5 <20 31 c.01 4 0  32 E10 4 1% 
C5 C20 25 <01 ClO 37 <10 1 151 
c5 c20 25 c.01 <lo 50 4 0  cl 84 

10 e20 117 <01 c10 2 4 0  4 65 
E 5  C20 Cl C.01 C l O  27 e10 2 42 
<5 <20 < I  C.01 C l O  31 C10 C1 112 
5 c20 33 cO1 <lo 29 <lo  6 162 

10 c20 54 <01 c10 28 e10 9 536 

10 c20 36 c.01 <lo  49 4 0  6 338 
C5 <20 5 CO1 e10 49 C10 C1 134 
<5 c20 < l  cO1 4 0  65 4 0  4 144 
<5 C20 46 001 e10 61 <lo  10 463 
5 C 2 0  86 C.01  C10  32  C10 37 336 

-5 ~ 2 0  12 <.Ol e10 16 c10 6 139 
C5 <20 C l  001 E10 36 e10 2 102 
<5 c20 < 1  001 c10 33 <io  2 45 
<5 <20 2 0.01 <lo  48 a 0  <1 91 
<5 e20 e1 001 <lo  35 110. 3 62 

c5 <20 c1 < V i  4 0  23 e10 c1 60 
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July 28. 1994 

ECO-TECH  LABORATORIES  LTO. 
1 0 x 1  East Trans Canada Highway 
KAMLOOPS. B.C. 
V2C 233 

Phons. 604-5735700 
Fax : 604S73-4557 

6 L9N:  15+  25  E c 2 094 ti!> 510 , Li (It" li .:u 14 
7 L9N: 151 50 E 
8 L9N: 151 75  E 

1 2 1.39 Yd 70 -!> 0 1 i ..1 1 1  43 

9 L9N: 16+ 25 E 
c 2  1.66 65 85 65 03.1 1 I8 60 
0.6 152  35 1 5 0  c!j 053 -1 17 50 

10 L9N: 181 50 E < 2 16Y 35 I111 .'5 <I. , ,  ..I 1.1 47 

21 LlON 14+ UO F .: 2 1 4, 
22 LlON 14t 25 t c 2  I !>I 
23 I.lON IS+ 51) i -1' l)!l.l 
24 LlON 14* 75 < 2 0 / I >  

25 LlON 15+ 00 E < 2 113H 

26 LlON 15t 25  E 
27  LION 15+ 50 E 

. 2 1 5L1 
1.6 1.03 

28 LlON 15+ 75 E c 2  173  

C, ,  
43 
81 
49 
40 . .. 
I O  

7 7 1  
33 
50 
13 
12 

13 

20  
15 

3 i  
?:l 

1 1 

1.1 

7 6  
I /  

c l 0  0 1 6  3211 
'10 0 2 3  365 
E10 037  513 

C 1 0  0.33 579 
< I 0  0.39 672 

i10 0 2 3  358 
c10 018 7 1 1  

*IC 011 1453 
, IC1 0 11 652 

..IO 034  270 

C 1  002  38 2710 
9 e 0 1  140 4120 

4 0.03 65 3820 
2 003 19 1850 
2 0 0 3  13 1560 

<l 0 0 3  11 1740 

(1 002  21 2810 
2 004 16 2230 

3 001 49 3140 
2 002 20 1480 

TOKLAT  RESOURCES INC. ETK 94455 
2720-17TH  STREET  SOUTH 
CRANBROOK. B.C. 
V1 C 4H4 

ATTENTION TIM TERMUENDE 

834  samples received July  14,1994 
PROJECT 8 .  NA 

3 U0l s3 4310 
3 \1 i1  1m1 3360 

2 003 40 2980 
2 0.01 71 2650 

< I  0 0 3  12 1800 

36 c5 SZU 23 <01 ~ 1 0  42 c10 2 71 

96 c5 ~ 2 0  60 ~ 0 1  <lo 39 4 0  40 449 
46 <5 '20 12 <01  <lo 38 <lo  cl 117 
18 e5 iz0 15 <.01 <lo 37 <lo  c l  152 
32 c5 C M  33 <.01 < IO 40 c10 cl 109 
26 c5 c M  31 <.01 <lo 51 4 0  < 1  72 

51 
36 
51 
44 
37 



TOKLAT RESOURCES INC. ETK 94-455 ECO-TECH  LABORATORIES  LTD. 

UI 

10 
i 5  
.5 

<;., :b .... a n  
0 22 
0 12 

~ 

c, 
43 
33 
41 
30 
40 

3 
53 
43 
5.3 
35 

114 
73 

63 
32 
52 

31 
40 
51 
32 
45 

3) 
37 
q3 
35 
4 4  

65 
3 

45 

117 
75 

ti53 
(4.1 

40 
46 
33 

40 
45 
40 
40 

~~~ ~~ ~~ ~- CU F C  :b 

26 471 
53 5 e' 

?? 5 2 1  
36 4 M 
19 501 

$" 
_I 47s  

34 6 c(j 
41 493  
61 7 . B  
23 4.49 

3b 7 03 

77 6 T i  
23 6 W 

89 646 
48 6 7 1  

105 6 %  
34 551  
34 603 

33 5 6 7  
16 452  

31 5 4 1  
14 391 
24 4 01 
24 4 E 
18 431 

22 4 SJ 
311 7 4 4  
22 3 70 
36 8 ill 
0s 9 0 1  

~ 

<10 0.37  2661 

i10   021  1051 
<10 0.27  762 

C10 029  444 
C10 026  477 

!K hlY..? . ~ ~ . ~  !!"~-~ 

< l o  0.42 1165 
'10 042 1262 
110 0.43 1760 
c i0  0.42 It330 
< l o  0.09 z 7  

C10 040 752 
C 1 0  1.14 1144 
<10 047  1271 
C 1 0  031 665 
< I O  025  721 

e10 0 2 5  2260 
i10 036 1132 
< l o  0.46 1W5 
<1U 0.24 409 
C10 0.46 1060 

110 0.34 287 

<IO 0.44 154 
-10 0.22 137 

< l o  0 3 2  8 6 1  
a 0.29 286 

~ ~ ~ p ~ p -  

"" 
Mu Na% 

3 0.04 
-1 0.02 
2 0.03 

C l  0.03 
1 001  

2 0.02 
2 0.02 

<1 <01 
2 a 1  

4 001  

4 c.01 
1 002 

3 0.01 
1 0.02 

3 0.02 

<1 002 
2 0.02 

<1 0.02 
2 0.03 

2 002 

1 0 0 2  
1 003 
2 0.03 
c1 co1  

4 003 

.~ ~~ .____- 
33 33% 
Ni P 

20 1 5 3  
17 1 8 ~ 9  
24 1240 
21 1450 

29 leeo 
37 2090 
41 2330 
50 3130 
35 1670 

29 1380 
36 1550 

54 2780 
71 2880 

51. 38% 

75 2130 
25 164 
31 1710 

31 1440 
13 19M) 

20 1130 

.. ... "" Pb 
36 

34 
16 

46 
22 

22 
36 
68 
52 

110 

66 
10 
32 
46 
62 

112 

24 
16 

20 
30 

16 
12 
14 
12 
20 

" 
~ 

Sb 
c5 

..L!tLJx!!p~~ a9 -.A! ?.. 
29 LlON  16+ 25 E 
30 LlON  16+ 50 E 0 2  1.35 

1.0 1.95 

31 LlON 16t  75 E .:2 1 0 1  
32 LlON 1 7 t W  E <.2 124 
33 LION 17+ 25 E < 2  148 

29 c O l  c lU  29 a 0  <l 164 
15 c.01 e10 40 4 0  3 79 

65 c.01 < lo  26 < l o  45 101 

. .. 

24 c.01 C10 44 C10 2 179 
43 CO1 < I O  32 <10 6 4W 
31 CO1 <10 34 C10 26 515 
17 <.Ol < lo  42 C10 c l  162 

16 c.01 <lo  50 <lo '1 276 
7 0.01 < l o  156 G O  c l  132 

41 0 0 1  c10 39 C10 12 231 
47 <.Ol C10 36 e10 <1 213 
16 C O 1  C10 49 C10 C l  219 

115 
.~ 

34 LlON 1 7 r M  E 1 2  154 
35 LlON 17 t  75 E C2 1 I2 

. 37 LlON 18+25 E 1 0  1.90 
36 LlON 16+ W E C 2  134 

' 38 L1ON 18t  50 E < 2  0.93 

39 LlON 18, 75 E < 2  1 . 9 J  
40 LlON 1st W E ~2 3.37 
41 L l l N  14+ W E C . 2  1.68 
42 L l l N   1 4 t 2 5  E 0 2  1.40 
43 L l l N   1 4 t  50 E C 2  141  

44 L l l N   1 4 t  75 E ' 2  1.06 
45 L l l N  15+ W E 
46 L l lN   15+25  E < 2  1.75 

1 6  1.SU 

47 L l l N  15150 E C 2  1.15 
46 L l l N  15+ 75 E < 2   1 5 6  

49 L l lN   16+25  E C 2  169 
50 L l l N 1 6 r M E  ( 2   1 3 2  
51 L l l N  16+ 75 E '2  1.55 
52 L l l N   1 7 t W  E 0.2 169 
53 L l l N   1 7 1 2 5  E < 2  1.53 

311 

40 
.I5 

40 
50 

8s 
50 
50 
55 
70 

70 
20 
35 
25 
35 

211 
35 

30 
15 
40 

311 

125 
90 

175 
1% 
65 

1 70 
1 40 

175 
175 
75 

145 

130 
1 80 

115 
135 

1 'a 

la, 
m 

145 
70 

w 

39 <.01 4 0  
19 s.01 <lo 
20 a 1  <io 

42 CO1 C10 
19 co1 4 0  

29 c o 1  < IO 
9 c o 1  <lo 

13 CO1 <10 
39 c o 1  4 0  
11 4 1  c10 

32 C 1 0  
36 <10 
45 4 0  
39 <lo  
37 4 0  

31 <lo 
46 C10 
37 <10 
29 e10 
53 < lo  

13  274 
4 113 

<1 69 
7 145 

2 154 

<1 93 
C l  4s 
<1 77 
<1 92 
C l  62 

10 770 
22 950 
17 1370 
16 9 3  

20 1650 
26 3300 
21 1&10 
42 4120 
42 360 

LIINV+ME < 2  128 

L l t N   1 8 r m  E < 2  1.38 
L l l N   1 7 t  75 E < 2  1.65 

L l l N   1 8 t  25 E C 2  134 
L l l N   1 6 + M  E < 2  3 6 6  

L l l N l 9 t W E  ' 2  S O 1  
L l l N   1 8 + 7 5  E 1 2  1.64 

L16N 5 + W  E c 2  1.32 
L16N 5t 25 E G.2 1.76 
L16N 5 + M  E c.2 146 

C10 024 517 
-10 043  625 
c10 019 149 
e10 0 4 2  756 
< l o  0611 1391 

4 003 
1 0 0 2  

2 0.02 
3 003 

11 0 0 2  

22 
40 
40 
60 
42 

12 c.01 < lo  53 c10 C l  73 
21 001  < l o  53 c10 <1 101 
12 <.a1 4 0  E4 < l o  c l  66 
21 c.01 < l o  59 4 0  C l  164 
12 0.02 < l o  65 4 0  <1 249 

64 cO1 < l o  46 e10 < l  126 

27 0.01 <1U 37 <lo  c1 65 
9 0.03 <lo  247 4 0  <1 2 8 3  

20 0 0 1  < lo  41 r10 4 101 
58 0.01 C l O  34 < lo  C l  96 

50 0.01 <10 33 < lo  2 99 

30 c.01 s10 30 a 0  C l  55 
31  c.01 c l 0  40 c10 3 96 

11 0.01 4 0  51 c10 c l  68 

55 
30 
50 

125 
70 

120 
75 

Liu 

40 
I I l l  
30 
45 
40 

40 
60 
50 
40 

2ZU 
85 
85 

135 
115 

i1 IO 

0 I1 
0 5 1  
0 29 
1 70 

33 ti 5l 
30 12 10 
16 4% 
35 6 19 
32 495 

c10 016 €49 
-10 248 ~ 5 6 0  
i 1 0   0 3 6  457 
<lo 036 1195 
C 1 0  034  1456 

S10 0.42 1584 
< l o  0 3 5  16-n 

0.35 1158 
e10 0.23 437 

Page 2 

4 0.01 
4 001 
3 002 

4 0.02 
3 0.02 

4 0.02 
5 003 
2 0.02 
5 0.03 

113 2710 
17 66s 

17 1om 
25 1280 
25 1450 

25 1320 
32 1120 
29 1050 
16 1270 

72 
36 
16 
26 
22 

24 
26 

22 
18 

E4 L16N 5 t  75 E < 2  1.57 
65 L16N 6t  W E C.2 1.90 
€6 L16N 6t 25 E 0.6 2.07 
67 L16N 6 + M  E <.2 135 

145 
1 40 
135 
85 

0 7n 
145 

0 71 
019  

27 5 52 
34 6 53 
35 6 W 
21 5 35 
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69 L16N 7 t  W E 
70 L16N 7+ 25 E 
71 L16N 7+50 E 
72 L16N 7 t  75 E 

73 L16N 8t W E 
74 L16N 8+ 25 E 
75 L16N 8+,50 E 
76 L16N 8t 75 E 
77 L16N 9 r W  E 

78 L16N 9t 25 E 
79 L16N 9t 50 E 
80 L16N 9r 75 E 
61 L16N IO+ 25 6 
82 L16N lo+ 50 E 

83 L16N 101 75 E 
64 L16N l l i  W E 
85 L16N l l +  25 E 

87 LI6N I l *  75 E 
86 L16N l l +  50 E 

66 L16N 12+  W E 
69 L16N 12+ 25 E 
90 L16N 12+ 50 E 
91 L16N 12+ 75 E 
92 L16N 13, W E 

93 L16N 13t 25 E 
94 L16N 13, 50 E 
95 L16N 13, 75 E 
96 L16N 14+  W E 
97 L16N 14t  25 E 

98 L16N 141 50 E 

1W L16N 1st W E 
99 L16N 14+ 75 E 

1U1  L17N 5t W E 
102 L17N 5t 25 E 

103 L17N 5 t M  E 
104 Ll7N 5t 75 E 
10s  L17N 6t  W E 
106 Ll7N 6+ 25 E 

c 2  1 6 6  
c.2 1.42 
< 2 1.41 
C 2 1.42 

< 2  145  
1.0 1 1 9  

E . 2  208 
<.2 2 13 
< 2  311 

c 2 1.73 
< 2  216 
<.2 235 
2.2 1.38 
< 2  151 

0 2  ?68 
2 170 

< L  1 i L  
0 8  012 
c 2  1 4 9  

0 4  1 4 2  
1 4  2.12 

0 4  119  
< 2  20" 

. - 2  051 

0 8  335 
< 2  1.76 
7 0  197  
5 0  1.97 
<.2 1 0 7  

0 6  1 0 2  
0 2  OD6 
< 2  1171 
..2 us1 
< 2  174 

c.2 1 2 5  
0.8 1.90 
<.2 1.31 
e.2 1 2 6  

.5 02!1 i l  6 44 11 423  
0 2 0  ..1 12 70 

OX 
033 
0 45 
0 73 
1 ill 

0 34 
0 43 
050 
0 33 
0 41 

0 57 
0 . 3  
0 47 
0.27 
0 2'3 

0 43 
0 73 
051 
0 19 
O M  

1.43 
0.37 
065 
0 45 
0.17 

008 
006 
O L E  
11 111 
033 

0 25 
023 
0.36 
0.32 

Page 

485 
235 

512 
199 
328 

157 
499 
211 

I8Y8 
556 

460 
465 
-775 
931 
115 

387 
16.1 
GiY 
401 
116 

740 
697 

x182 
2567 
120 

16U 
131 
149 
731 

1517 

375 
1674 
369 
333 

. 3  

3 002 
4 0.03 
5 0.03 
2 0.03 
2 0 03 

(1 0 0 2  
1 0.02 
1 0.02 

2 0.03 
1 0 0 2  

1 0.02 
2 003 

<1 <.01 
2 0 0 2  

s1 001 

2 0 0 3  
2 0 0 3  
3 0.03 

15 c o 1  
3 0 03 

5 003 
4 0.03 
3 004 
4 0 01 

<I 0.02 

1 003 
e1 001 
<1 002 

3 0 0 2  
4 002 

6 0.03 

3 0.03 
2 0.03 

2  0.02 

11  1530 

25 1040 
17 2110 

30 62C 
24  2130 

20 1630 
11 870 

13, 1230 
14 940 
20 1240 

27 12'30 
20 1140 
26 1310 
6 e40 

10 l o x  

26  2780 

30 3840 
7 2010 

24  2470 
27 1420 

69 3360 
29 1530 
39 2510 
25 1730 
12 1m 

7 1420 
2 480 
5 9 3 0  

11 as0 
26 1370 

18 11W 
27 1540 
14 1240 
11 810 

22 c5 
18 <5 

24 C 5  

16 C5 

6 i 5  

4 <5 
10 c5 
6 C 5  

12 5 
14 <5 

6 4 
14 6 
14 C 5  

<2 <5 
4 c5 

22 ' 5  

22 <5 
16 C5 

20 ' S  
96 C 5  

10 c5 
12 e5 
IO 4 

<2 <5 
34 CS 

10 ..5 
<2 c5 

14 -5 
6 c5 

26 4 

30 c5 
14 C5 
18 c5 
10 c5 

12 0.01 
15 0.01 
18 001 
9 001 
7 001 

6 0.01 
7 0.01 
8 0.02 

29 '01 
16 0.02 

IO co1  
8 001  

46 001  
166 C O I  

6 001  

15 C . 0 1  

12 002 
8 0 0 2  

12 0.01 
39 C U I  

7 0 0 2  

73 0.01 
12 001 

66 0.01 
8 c.01 

5 0.uz 
4 C O l  

16 e 0 1  
4 <.01 

39 001 

32 <.01 
9 001 

24 0.01 
42 a 1  

57 
75 
61 
51 

113 

45 
48 
54 
48 
39 

40 
66 
30 

32 
5 

52 
85 
86 

I 5 0  
72 

161 
76 
42 
87 
53 

39 
22 
41 
3ti 
46 

54 
36 
51 
35 

C l  55 
<1 79 
E1 91 
2 76 

<1 88 

E1 45 
C l  106 
<I 81 
r1 68 
Cl €6 

il 105 
<1 ea 
c1 w 

2 82 
<1 38 

Cl 98 
c l  32 
<1 113 
Cl 58 

1 174 

Cl 1 4 4  
c l  76 
49 108 
29 199 
Cl 55 

cl 42 
<1 15 
C l  22 
<1  67 

4 9 5  

C l  63 
32 88 
C l  74 
C l  57 



0 I c L L i E L G 

1 0 8  L17N 6 t  75 E 
1 0 9  L17N 7 + W  E 
110 L17N 7 t 2 5  E 
111 L17N 7+50  E 

112 L17N 7+ 75 E 
113 L17N 8 t W  E 

.' 115  L17N 8+ 50 E 
114 L17N 6+ 25 E 

116 L17N 8t 75 E 

118 L17N St 25 E 
117 L17N 9 + W  E 

119 L17N 9t 50 E 
1M L17N St 75 E 
121  L17N IO+ 25 E 

172 L17N IO+ 50 E 
173 L17N 101 75 E 
124 L17N 1 1 +  W E 
125 L17N l l t  25 E 
126 L17N 1 1 + M  E 

127 L17N 11+ 75 E 
128 L17N 12t  W E 
129 L17N 12+ 25 E 
130 L17N 12t  50 E 
131 L17N  12+ 75 E 

132 L17N 13, W E 
133 LI7N 131 25 E 
134 L17N 13+ 50 E 
135 L17N 13+ 75 E ~~ 

1 3 6  Ll7N  14+ W E 

137 L17N 14+ 25 E 
139 L17N 14t  50 E 
139 L17N 14, 75 E 
140 L17N 15t W E 
141 L l8N 5100 E 

142 L18N 5t 25 E 
143 Ll8N 5+50 E 
144 Ll8N 5 r 7 5  E 
145 L18N 6 t W  E 

c 2  1.w 
C.2 149 
c.2 1.75 
1.2 1.25 

c 2  102  
< 2 0.87 
< 2  1.20 
0.6 1.15 
< 2  195 

<.2  282 
< 2  2.17 
1 2  074 
0.6 2.72 
< 2 1.59 

1.0 1.41 
c 2  128 
0 2  1 6 8  

< 2  133 
1.0 032 

< 2  088 
e.2 0.77 

c.2 1.6-4 
1 0  0.93 

e.2 1.67 

e 2  279 
0 2  1.18 
2 0  216 
2 0  276 
1 0  17; 

1 2 0 60 
2 6  1.27 
0.4 1.52 
0 2  1 6 6  
0.6 084 

0 2  116  
0.2 151 
0.6 086 
0 4  125 

20 
25 
40 
25 

15 
5 

3s 
10 
15 

30 
15 

20 
10 

10 

10 
20 
1s 
.: 5 
I 0  

35 
35 
40 
30 
50 

50 
15 

30 
15 

2 0  

<5 
1 0  

10 

10 
5 

20 
1s 
15 
10 

125 
75 

125 
75 

40 
55 
60 
45 

XHI 

155 

65 
70 

70 
55 

I w 
85 
90 
35 
40 

05 

1 32 
95 

70 
45 

60 
55 
60 
c,,, 
!Xi 

411 

.?J 

111 

65 
411 

1w 
70 

45 
70 

18 
6 

20 
14 

4 
5 

15 
Ill 
17 

31 
21 
6 

15 
10 

11 
22 
26 
11 
14 

31 
?! 
1 .'! 
3 1  
15 

23 
9 

28 
?,> 
.35 

" 
I.' 
3 

8 
I, 

1 .! 
l t l  
I 0 
IC1 

23 

62 
40 

49 

29 
20 
46 
2 
42 

89 
45 
72 
62 
37 

31 
47 
34 
6 

?A 

25 
2s 
n 
%a 
37 

I in 
24 
.I? 
33 
3 ,  

I1 

21 
8 

7.' 
7.3 

L I  
'X3 
7.2 
./.I 

12 
6 

16 
15 

B 
9 

24 
C 1  

8 

c1 
11 

C l  
C i  

C l  

C1 
20 
9 
7 

( 1  

6 

53 
I 1  
7 

25 

16 
3 

20 
46 
i! 

..1 
-1 
.1 
<1 
.1 

c1 
3 

.. 1 
2 

347 e10 017 
474 c10 0.29 
467 4 0  0.32 
516 e10 0.28 

1.89 '10 0.15 

523 <10 040 
1.74 <10 011 

407 <10 027 
667 i10 02s  

845 c10 088  
5.- <10 049 
1.71 4 0  0.20 
698  < l o  0.87 
5 6 5  i 1 0  052 

435 e10 0.40 
6.73 '10 030 

2.86 <IO 0 0 2  
482 C10 035 

7.59 C10 0.33 

1270 C1U 012  
940  <IO 007 
805 <lo 009 
8 1 7  e o  047 
655 < I 0  064 

7M) '10 I 1 1  

5.32 .w os6  
4.40 i l u  033 

5 0 3  GO on 
t i l ?  r 1 0  io3u 

2 %  '10 008 
1 48 < I O  on? 
4.57 4 0  025 
462 110 021 
327 <10 023 

4.94 110 027 
55.1 c10 047 
3.87 110 028 
4:s ~ 1 0  0 5 2  

Page 4 

1157 
157 

575 
394 

1 0 5  
142 
415 

3697 
393 

989 
520 
1% 
377 
413 

1512 
445 

1073 
107 
586 

3249 
6-48 
481 

1604 
594 

731 
413 

3061 
2532 
2010 

245 
1 32 
525 
346 
207 

437 
249 
409 
351 

2 0.02 
3 002 
5 0.02 
c1 0.01 

<1 0.01 
1 0.02 
2 0 0 2  

<1 0.01 
2 '01 

e1 c.01 
c1 c.01 

1 0.01 
-4 co1 
c1 0.02 

C l  002 
4 c.01 
C l  <01 
4 004 
<I  c.01 

<1 c.01 

15 <01 
6 C.01  

2 0.01 
2 co1 

c1 002 
2 <.01 

<1 003 
1 0.06 

< 1  0 0 2  

S I  003 
c1 0.02 
<1 005 
c1 002  
<1 0.02 

c1 0.01 
1 001 

<1 0.02 
C l  001 

6 7W 
14 1390 
20 1360 
17 730 

6 490 
8 360 

25 1560 

29 1250 
12 13W 

44 1590 
20 1230 

9, 720 
21 750 
12 2920 

14 1470 
24 1980 
18 1930 
13 410 
15 2420 

46 41W 
70 3780 
21 4920 
26 2330 
26 2370 

41 1260 

28 2340 
15 1540 

37 2370 
39 2140 

11 680 

11 7270 
3 720 

12 1 w o  
7 1210 

15 890 
13 1780 
14 1190 
15 1190 

8 
14 
22 
12 

4 
6 

20 

96 
14 

22 
22 
14 
22 
24 

20 
36 
24 
10 
18 

30 

116 
26 

24 
12 

20 

28 
18 

22 
42 

14 

24 
6 

16 
8 

22 
24 
24 
24 

17 C.01  <10 
46 0.01 <IO 
71 0.02 S10 
14 0.02 C10 

5 0.02 <10 

14 0.04 <IO 
7 0.01 4 0  

11 001  e10 
5 <.01 <lo  

1 1  0.01 e10 

102 c.01 '10 
40 0.01 <lo  

34 c.01 <lo 
8 001 <lo 

72 a 1  '10 
43 0.01 4 0  
76 0.01 <lo 
7 c.01 <io 
5 <.01 c10 

15 0.01 C10 

35 s.01 c10 
9 c.01 <IO 

12 0.01 e10 
7 001 '10 

10 0.01 <10 
6 S O 1  <10 

88 0.01 e10 
61 C O 1  <10 
74 c.01 .:lo 

9 '.01 110 

14 0.01 <10 
6 <01  e l 0  

6 c.01 < lo  
7 e o 1  c10 

6 r 0 1  c10 
8 c.01 e10 
8 c.01 c10 
6 001 <lo  

38 <lo 

53 c10 
50 c10 

62 4 0  

ea 4 0  
50 '10 
64 4 0  
30 <lo 
37 '10 

44 c10 
i o  x10 

24 '10 
49 <IO 
40 <IO 

35 <lo 
46 4 0  
33 <lo 

27 <10 
17 c10 

31 C l O  

33 SI0 
54 c10 
56 C 1 0  
75 <lo  

73 e10 
34 4 0  
31 C 1 0  
25 C 1 0  

23 4 0  

29 c10 

35 s10 
1 4  E10 

28 e10 
30 <IO 

29 4 0  
29 <IO 
27 <IO 
40 <10 

c1 35 
c1 73 

<1 81 
5 9 3  

c1 35 
C l  41 
'1 94 
Cl 52 
33 821 

2 193 
5 8 5  
3 4 4  

c1 91 
c1 55 

4 49 
2 e a  
6 61 
1 37 

c1 60 

Cl 118 
Cl 10.3 

4 151 
c1 110 
c1 ea 

c1 57 
1 118 

28 154 
95 1 2 0  
48 152 

2 44 
1 18 

c1 ?A 
3 4 0  

C l  ?a 

<1 u 
4 46 
Cl 49 
C l  51 
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LLY3a ~. .. 
146 L18N 6 + 2 5  E 0 2  1.40 

Ag AI '&, 

147 L18N 6150 E 
148 L16N 6+ 75 E 1 0  152  

1.8 1 2 5  

149 L18N 7 + W  E 0 4   1 9 4  
150 L18N 7 r 2 5  E ~2 204  

151  Ll6N 7 1 5 0  E 
152 L18N 7+ 75 E 
153 L16N 8 t W  E 
154 Ll6N 6 + 2 5  E 
155 Ll6N 8+ 50 E 

156 L18N 6 t  75 E 
157 L18N 9 t W  E 
158 L18N 9+ 25 E 
159 L16N St50 E 
180 LIEN 9+ 75 E 

161 L18N 10+ 25 E 
162 L18N IO+ 50 E 
163 L18N 10+ 75 E 
164 L18N l l t  W E 
165 L18N 11+ 25 E 

166 L18N I t +  50 E 
167 Ll6N 11, 75 E 
168  L18N 121 W E 
169 Ll8N 12+  25 E 
170 L18N 12+ 50 E 

171 LlSN 12+ 75 E 
172 L18N 13+ W E 
173 L18N 13+ 25 E 
174  Ll8N 13+ 50 E 
175 L18N 13+ 75 E 

176 LIEN 14+ W E 
177 L18N 14+ 25 E 
176 L18N 14+ M E 
179 L16N 14t  75 E 
180 L18N 15t  W E 

181 L19N 5+ W E 
162 L19N 51 25 E 
183 Ll9N 51% E 
164 L19N 5C75 E 

0.6 1 I 7  
1 4  0 %  

1.2 0 7 4  

0 2  101 
c 2   1 2 7  

0 4  155  
< 2 2.19 

c 2  141 
1 0  0 9 9  

0.6 0 98 

5 2  141 
c 2  1 3 9  
0 4  167 
s 2  174 
0 8  1 0 4  

0 6  144 
< 2 0.58 
C.2 054 
0 8 0.41 
c 2  040 

2.2 O'A 
0 4  0.96 
< 2 09'J 
1.0 O R B  
1 8  0 5 U  

0 4 1 . E  
c 2 1 !ill 

I O  078  
1.2 105 
5.2 1 16 

< 2  2.13 

0.4 1.03 
1.0 067 

E.2 1.17 

1 3 18 
. . I  I l l  i/ 
11 1 13 
s1 7 2 3  
..1 1 1  22 

j l  15 39 
..1 17 34 

( 1  3 13 
S I  9 22 
- 1  G 14 

.I a 23 

..I 9 22 
C I  16 22 
( 1  9 24 
il 3 13 

- 1  8 28 
'I 10 7 
- I  13 9 
( 1  14 1 
' I  17 4 

- 1  4 1s 
SI 7 1s 
. 1  !i 18 

8 111 
. I  2 6 

I 1:, I,., 
. 1  6 10 
- 1  4 3 
..1 2 6 
,.1 12 16 

- 1  22 31 
<', a 14 
.I I 20 
c1 Y 24 

~~~ 

Fa ?!. 
4 44 
4 15 
4 71 
4 81 
6 51 

4 31 
1.35 

142 
3 3ti 
3 03 

3 33 
3 53 
1.27 
3 64 
2 19 

3.52 
3 10 
3 21 
3 E2 
1 4 5  

3 19 
4 10 
4 81 
4.23 
6 55 

I a9 
3 8 8  
4 55 
2 64 
0 !X 

/ :ii, 
2 1 3  

0 74 
1.41 

4 24 

4 50 
1 99 
3 09 
4 10 

i c E I t L 

il0 0.15 75 
< lo  033 4-1G 
<10 0 1 5  95 
i l 0  031 352 
e10 025  1293 

< I O  042 1504 
C ~ O  0 6 1  418 
<lo 012  86 
-10 0 3  593 
C 1 0  0 . Z  287 

c10 0.3 191 
c10 0.w 388 
C 1 0  048 2609 
c10 0x9 322 
c10 017 64 

C l O  034 104 
< I O  ow 193 
c10 003 164 
C 1 0  003 178 
< lo  01)8 736 

< T O  0 1 7  6 2  
< I O  017 164 
C l l l  0 19 2% 
C l U  ou /  131  
-10 00.4 2s 

. I l l  O'il 1?2!j 
<I0  009  251 
<10 OM 117 
4 0  005 25 
411 025  538 

c10 0.45 1230 
C 1 0  0.15 998 
<lo  0.25 310 
c10 026  367 
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.~ ~- ~~ 

M O  Nat: 
2 0.02 
2 0.01 
1 0.01 

<1 0.01 
C l  <.01 

C l  0.02 
C l  002  
< 1  0 0 2  
< 1  0.01 
C l  001 

c1 0.01 
e1 0.01 
C l  0.02 
i l  0.02 
4 0.03 

< 1  002 
<1 0 0 2  
<1 002  
4 0.01 
C1 003 

C l  c o 1  
4 001 
8 001 
4 c.01 
6 C.01  

< 1  001 

2 002  
1 0.01 

E1 0.03 
c1 0 0 2  

C l  <I11 
C l  003  
c1 0.02 
4 0.02 
C l  0.01 

s1 0.01 
C l  0.02 
c1 001 
C l  0.01 

14 1 W . I  

22 1233 
11  1560 

18 1250 
24 30% 

N i  P 

5 470 
14 12W 
5 660 

11 m 
9 780 

21 1320 
17 820 

i o  1940 
5. 310 

6 4(a 

1 1  680 
10 720 
18 1120 
10 950 
4  4M 

13 840 
29 1310 
43 1 6 4 0  
29 1640 
26 172u 

7 B?Q 
14 1250 
18 1670 
18 680 
5 480  

51 19.10 
8 8 0  
5 493 
3 4w 

11 1220 

23 9M 
6 810 
8 8 3 0  

10 830 

Pb Sb 
26 c5 
92 <5 
24 C 5  

16 6 
26 4 

22 <5 
12 cs 
14 <5 
14 C5 

ECO-TECiI LABORATORIES LTO. 

Sr T i %  U v ~~ 

w Y zn 

9 c.01 <lo 34 x10 C l  54 
7 <.01 c10 37 G O  Cl 49 

43 0.01 < lo  33 <10 10 65 
42 001 <lo  38 c10 5 74 
10 0.02 <lo  1 w  4 0  <1 79 

i o  0.01 e10 40 <lo < 1  65 
6 C O 1  C10 23 e10 1 76 

7 <01  C 1 0  20 el0 1 25 
7 0.01 c10 30 <10 c, 47 

17 C.01 C 1 0  33 <lo < 1  64 

75 001 c10 28 '10 10 83 
54 <.01 e10 xi <lo 7 M 
6 C.01  e10 29 C 1 0  1 19 
8 0.01 < io  x <io  <l  39 
6 001 4 0  25 c10 1 29 

7 c.01 4 0  27 4 0  c l  39 
9 cO1 c10 29 <lo c1 46 

56 0.01 e10 21 <lo 8 61 
12 C O 1  C10 29 <10 C1 55 
7 a 1  s10 25 c10 1 25 

17 <.01 <lo 32 c10 c l  56 
13 <.01 C 1 0  17 C10 1 110 

22 <.01 c10 23 c10 8 151 
10 c.01 4 0  37 c10 E1 181 

14 c O 1  <10 63 c10 3 151 

5 s.01 4 0  27 a0 4 29 
5 <.01 e10 34 <lo Cl 45 

10 001 c10 49 < lo  1 92 

22 c.01 <lo 13 C 1 0  2 35 
18 <.01 e10 26 <lO 4 97 

12 a 1  <lo  39 c10 C l  101 
6 c.01 4 0  30 c10 2 32 
7 c.01 <IO 21 4 0  1 34 
5 s.01 4 0  20 c10 2 16 
5 003 <10 27 C10 1 61 

27 001 <lo 27 <lo 9 69 
12 c.01 c10 26 <IO 1 40 
7 a 1  <lo 27 c10 e1 39 
5 0.01 <lo  33 <lo <1 47 
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14) L19N 7 + 2 5  E 
191 L19N 7 t  50 E 
192 Ll9N 7t 75 E 
193 L19N 8+ W E 
194 L19N 6+25 E 

195 L19N 8 + M  E 
196 L19N 8+ 75 E 

198 t19N 9 + 2 5  E 
197  L19N 9 + W  E 

199 L19N 9 + M  E 

2W L19N 9t 75 E 
201 L19N 10+ 25 E 
202 L19N 101 M E 
M3 Ll9N 10+ 75 E 
204 L19N 1 1 + W  E 

.X5 L19N l l +  25 E 
2ffi L19N 11, 50 E 
207 L19N l l t  75 E 
208 L19N 12* W E 
M9 L19N 121 25 E 

210 Ll9N 12, M E 
211  119N 12+ 75 E 
212  L19N 13+ W E 
213 L19N 131 25 E 
214  L19N 13+ 50 E 

215 L19N 13+ 75 E 
216 L19N 14+ W E 
217  L19N 14+ 25 E 
218  L19N 14+ 50 E 
219  119N 14+ 75 E 

Z O  L19N 15, W E 
221 L l l N  10+ 25 E 
z-2 L l l N  101 50 E 
222 L11N IO+ 75 E 

' 2  094 

E t #  Ag N % As Ba B( -,,C! % ~ ~ C d -  -co_.-C~- Cu F e %  La Mg % Mn Mo N a %  Ni P Pb Sb SO Sr V W Y Zn 
185 L19N 6103 E 0 4  081 0 OR 7 In 17 2.89 cl0 0.25 269 <1 0.01 9 1280 14 <5 ~ 2 0  6 c.01 4 0  26 <IO c1 35 
186 L19N 6t 25 E 0 6  0.85 
187  L19N 6+ M E .:2 I 0 9  

19 18 286 <10 0.Z 195 1 001 13 1190 12 <5 520 4 C.01 <10 23 <IO <1 33 
25 23 4.54 4 0  0.36 295 4 ~ 0 1  15 1610 16 CS e20 7 c.01 CiU 23 <I0 4 51 

1 8 8  L19N 6+75 E 

~ " 

189 L19N 7 + W  E 
21 19 3.51 
20 40 3.54 

27 M 4 34 
r2 5u 3 4 7  
I 9  136 2.39 

52 37 4.21 
10 36 098 

j j  
, , I  3ti i I!, 
I /  45 3 7 1  

21 48 12.5u 
9 114 370 

31 33 603 

Y3 .38 605  
21 12 3 6 0  
13 10 210 
I 7  11 2 78 

18 15  2 0 5  

:<I Ili 3 1 1  
:'i 1 LI 4 5 / 

.i !I7 2 %  
.I LO nti.1 
-1 3 i  U 53 

4 52 l o a ,  
18 17.7 4 8 2  
21 23 443  

27 19 5 6 7  
14 31 361  

11 +ti 4 9 7  

10 M 3.51 
I, 15 3 9 0  

9 12 231 
1 1  I 4  2.18 

10 Ib 3 15 
Ill 18 2 01 

22 22 40s 
iY "I  3 4.1 

0.26 
0.33 

048 
0.41 
0 21 
0.17 
085 

0 89 
0.19 
O W  
020  
033 

0 i 9  
0 . x  
0 32 
0 19 
0 32 

0 36 
0.38 
0 03 
0 %  
1 0 5  

0 6s 
0 19 
0 44 
0 14 
il 12 

il 1(1 
0.15 
0 I 4  
0 10 
0.13 

0 13 
0 2.1 
0 3s 
0 46 

Page 

3z 
679 

757 
4 6 3  

545 
127 

375 

326 
237 
353 

4498 
1067 

2s 
448 

2 M  
lU 

1.47 

?mi 

s.113 
2216 
2173 

547 
210 
184 
116 

228 

98 

814 
262 
311 
294 

1213 

31M 
521 
759 
313 

, t i  

0.01 
0.02 

0.01 
0 02 
c.01 

0.01 
c 01 

0.01 
< 01 

4 1  
<.01 
0.01 

0 02 
< 01 
0 02 
0 02 
0 02 

0 0 2  
0 IJI - 01 
i . U l  
< 01 

< 01 
c.01 
0 03 
0 02 
< 01 

< 01 
0 01 
0.03 
0 03 
0 02 

c.01 
01 

0 02 
0.02 

11 1150 
11 1720 

14  1370 
15 890 
7 650 
7 510 

31 970 

29 84u 

19, 1110 
11  1140 

30 3360 
56 1590 

18 740 
68 2070 
10 1110 
7 770 
7 610 

6 920 

I ?  1010 
10 1240 

4 3470 
6 2430 

35 3220 
27 2360 
21 28W 
17 1540 
14 2310 

21 2110 
I1 1310 
13 1150 
8 900 
7 630 

14 1150 
7 820 

16 1070 
20 1490 

20 
16 

18 
14 
IO 
6 

20 

44 

20 
14 

16 
20 

26 
6 

10 
8 
6 

10 
14  
28 
.-2 
c2 

24 
6 

22 
14 

24 

28 
10 
22 

20 
14 

20 
20 
12 
14 

10 a 1  
9 '.01 

16 0.01 

29 c.01 
19 001 

91 c.01 
16 001 

10 <.Ol 
6 0.03 
9 001 

24 0.02 
9 c 01 

13 <.01 
5 01 

5 0.01 
7 c 01 
5 C O I  

6 001 

I 1  .:01 
7 u u 1  

2s E.01  
33 a 1  

10 a 1  
9 0.01 

11 0 0 2  
6 002  

6 01 

26 <01 

16 C 0 1  

6 0.01 

11 C O I  
11 002 

13 001  
22 c.01 
22 < 01 
15 C.01 

32 
25 

29 
23 
19 
8 

43 

46 
41 
36 
66 
35 

41 
22 
32 
23 
2s 

30 
34 

32 
17 

27 

44 
40 
43 
53 
67 

42 
34 
23 
25 
31 

24 
26 
21 
21 

<I 
1 

4 
6 
2 
4 
4 

C l  

C l  

c1 
23 
15 

<1 
2 

C l  
c1 
<I  

-4 
<I  
C 1  

9 
3 

<1 
4 
2 
2 

S l  

1 
<1 
4 
3 
2 

5 
1 

3 
7 

41 
55 

io9 
56 
M 
44 
82 

347 
47 
53 
95 
TI 

35 
71 
24 
25 
31 

36 
43 
79 

173 
96 

119 
76 
IIX 
67 
50 

69 
16 
47 
37 
43 

43 
64 
e4 
72 
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ECO-TECH LABORATONES LTO. 

Sr T i% U V w Y 20 "_ 
10 c.01 c10 39 4 0  <1 1W 
15 cO1 4 0  55 <lo 7 165 
5 0.02 4 0  e6 c10 4 56 
5 001 c10 30 4 0  < l  32 

13 COl C10  26 C10 5 105 

TOKLKT RESOURCES  INC. ETK 9 4 4 5 5  

€ 1  f l  Tag f l  p_-A3-.AL?..e 
2 2 4  L l l N  lli W E C.2 1.87 
225 L l l N  11+ 25 E 0 2  0.69 
226 L l l N   1 1 + 5 0  E C2 1.96 
227 L l l N  llt 75 E <.2 1.20 
228 L l l N  12+ 00 E 0 4  1 0 0  

229 L l l N  121 25 E < 2  095 
230 L l l N  121 50 E C 2 0.63 

232 L l l N   1 3 + W  E 1 4  0.36 
231 L l l N   1 2 t  75 E 1 0  0.94 

233 L l l N  13+ 25 E 1.0 0.58 

234 L l l N  13+50 E 0 6  1.30 
235 L l l N 1 3 t 7 5  E 0 8  070  
236 L l l N  14t  00 E C.2 1.39 
Z37 L l l N   1 4 t 2 5  E <.2 1.72 
238 L l lN   14+50  E 2.2 0 6 9  

239 L l l N  14+ 75 E 0 4  1.23 
240 L l l N  15+ W E 
241  L13N St W E 0.4 1.31 

0 6  0 8 6  

242 L13N 5+ 25 E . .  
243  L13N 5+ 50 E 0 4  1.48 

245 L13N 6t W E 0 4 078  
244 L13N 5+ 75 E 0 2  182  

246 L13N 6t 25 E ' 2  1 9 2  
247  L13N 6+ 50 E 04 1.80 
246  L13N 6+ 75 E 0.1 1 0 /  

~ . ~ ~ . ~ ~  ~ ~ 

sa 
9c 

100 
60 

55 
45 

45 
60 
75 

25 
70 

100 
50 

145 
135 

80 

125 
155 
95 

.. . ~ 

ca % 
0 15 

.~ .. ."" Fe % 
4.04 
3.58 
5 94 
5 26 
3 27 

Mo N a %  

C l  0.01 
E l  0 0 2  
-~ "" . -. AS 

20 
15 
20 
30 
10 

20 
25 
20 

6 
10 

10 

20 
5 

25 
5 

_~ 
23 1590 
Ni P 

29 2030 
45 2530 
22 2440 
10 760 

Pb S b  Sn 

26 c5 R O  
18 c5 c20 

26 c5 RO 
22 c5 R O  
16 c5 R O  

~ " 

<lo  044 382 
La M g %  Mn 

<IO 0.17 305 
el0 0.46 940 
<IO 0.46 249 
C10 0.15 141 

006 
0.25 
0 03 
003  

ii 12 
o 03 
0 42 
u 10 
< 01 

0 13 
iJ 25 

C l  9 28 19 
c1 20 74 27 
C I  10 €5 16 
-1 7 18 9 

'1 14 22 19 
C 1  13 11 19 

.:1 8 4 43 
1 11 15 13 

c1 6 2 13 

(1 12 13 23 
c l  7 3 16 
(1 I 3  22 30 

16 65 28 
<I 4 14 7 

C l  0.01 
1 s.01 

C l  0.02 

c1 '01 
1 0.01 
1 c.01 

C l  002 
C1 004  

Sl 003 
1 0 0 2  

2 0.01 
1 0.01 
1 0.02 

5 41 
4 72 
4 38 
2.2s 
1 72 

3 62 
2 22 
4 38 
5 40 
1.30 

4 0  010  357 

C l O  006 2014 
C10 005 211 

C 1 0  003 1610 
c10 0.01 73 

i l 0  0.12 9(xi 

< I O  0.08 159 
S10 0.24 271 
C 1 0  039 274 
-10 011 93 

c10 0 3 0  480 

<IO 032 719 
110 024 5 j 4  

<IO 031 704 

. .  
-I(> 022 521 
<IO 012 318 
c10 028  450 
.:lU 0 26 433 
I 1 1 1  11 26 310 

. I 0  0 20 588 

..IO 0 1 9  1155 

.10 0 1 3  132 

. I O  017 582 
-10 015 361 

i1u 01s x n  
cll l  031 214 
i l U  027 1% 
c10 021 162 
< I O  017 258 

<10 015 141 
. I O  0.12 110 

<10 051 387 
i10 0.25 1730 
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27 15% 
40 1050 
25 1060 
17 560 
6 430 

12 1123 
11 390 
22 660 
38 1730 
7. 6% 

26 c5 RO 
22 c5 c20 
40 C5 R O  
12 E5 c20 
12 c5 c20 

18 c5 R O  

20 c5 e o  
8 <s c20 

16 C5 R O  
6 <5 ~ 2 0  

34 c5 e o  
14 <5 c20 
16 C5 C20 

14 C5 C20 

26 r5 ~ 2 0  
14 e5 C20 
18 c5 e20 
10 E 5  c20 
14 <5 c20 

10 15 c20 
8 cs c20 

10 c5 C?O 

8 -5 <2u 

8 .5 <2u 

14 e5 c20 
10  c5 c20 
8 c5 (20 
8 c5 CM 
8 c5 R O  

10 c5 c20 
8 c5 <20 

18 c5 R O  
42 C5 C20 

7 001  
5 0.01 

10 c.01 
7 c 01 
3 c.01 

15 C.01 
20 e.01 
30 '.01 

12 c.01 
6 001  

?a (10 
35 4 0  
35 c10 
M <lo 
16 c l o  

x c10 
M c10 
33 <to 

23 c10 
?a 510 

<1 
<1 
C l  

2 
2 

3 
1 
1 

<1 
1 

76 
65 

161 
65 
22 

63 
37 
88 
91 
30 

15 
'5 
15 
i 5  
15 

033  
OM 
005  

15 
10 
10 

i 5  
.S 
'S 

0 19 

0 I9 
0 I 1  

c i  11 33 20 
( 1  12 22 27 
- 1  14 23 23 

3 67 
3 01 
377 

C l  001  
1 < 01 

1 0.01 

22 1640 

20 810 
19 1160 

. .  
21 co1 s10 39 <lo 3 M 7  
14 c.01 4 0  32 a 0  2 65 
16 c.01 < I O  24 c10 7 60 . . . . . . . 

. 1 14  .'2 18 

. . . .  
3 51 <1 002 

2 -01 
2 001 
1 001 

C l  .01 
1 001  

2 < 01 
7 c 0 1  

j l  o u i  
I 001  

<1 001 

z 1  0 0 2  
I 0 0 2  

C l  0.02 
2 001  

C l  002 

16 750 9 c o 1  <lo x 4 0  5 58 

7 001 i l 0  26 -40 1 61 
13 001 C l O  25 C10 2 44 
15 0.01 < I O  30 C10 2 59 
13 cO1 C l O  24 <10 <1 57 
18 c.01 < I 0  n '10 1 49 

IS 105 

3 I g  
3 23 
4 30 

3 13 
4 33 

13 7411 

15 830 
10 670 

12 790 

.!' 
6 
.!, 
.. 5 

12 1IBJ 
~~ 

10 710 
10 1220 
s 8 s  
9 990 
n 7x1 

10 860 
12 5 m  
11 4 3  
9 7 M  
8 590 

', 

'i 249  113N 7+ 00 E 06 1.18 
250  L13N 7+ 25 E 
75.1 I 1 3 4  7 r  50 E 

1 6  113 
1 z 0.n) 

38 c o 1  <1u 
80 <.01 c10 
14 <01 C l O  

53 co1  <10 
31 <U1 < l o  

11 c.01 e10 
13 001 <lo 
8 c.01 < I O  
9 0.01 <lo 
7 0.01 e10 

6 0.01 <lo  
6 001 4 0  

26 <01 < l o  
14 <01 S10 

22 C10 1 50 

2u '10 <1 24 
19 <lo  7 58 

23 4 0  2 47 
22 (10 1 38 

27 <lo  <1 35 
23 e10 3 40 
26 '10 ~1 49 
23 <lo 1 37 
28 4 0  C l  35 

26 e10 4 29 
27 < lo <1 26 
35 4 0  8 266 
27 (10 9 199 

. !> 
' '> 

. . . . . . . . 
252  L13N 7+ 75 E 0 8  0.61 
253  L13N 8 + W  E 0 4  O i Y  

254  L13N 8+ 25 E 0 4  0 80 

255  L13N 6+50 E 0 8  1 1 3  
256  L13N 6+ 75 E 0 4  1 30 
257  L13N 9+ W E 0.8 0.81 
256  L13N 9+ 25 E 0 8  0 79 

259  L13N 9t 50 E 0.8 0.66 
260  L13N 9+75 E 0.8 0.86 
261  L13N 10+25 E 0 6  2.15 
262  L13N 101 50 E 0.4 1.47 

'I 

!, 

.i 
i s  
-5 

2 20 

3 y? 
2 53 

2 53 

<1 0.02 
0 0 2  

7 680 
5 980 

31 610 
19 1159 

2 c 01 
6 C 01 
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.rpJ3p_ "" ,..-~"&!=-%!!. 
263 L13N 10175 E 0 2  161  
264 L13N 1 1 +  00 E 
265 L13N l l +  25 E 
266 L13N 1 1 t  50 E 
267  L13N 11+ 75 E 

268 L13N 12+ W E 
269  L13N 12, 25 E 
270  L13N 12+ 50 E 
271  L13N 12+ 75 E 
272  L13N 13+ 00 E 

273  L13N 13+ 25 E 
274 L13N 13, 50 E 

276 L13N 14, 00 E 
275  L13N 13+ 75 E 

277 L13N 14t 25 E 

278  L13N 14+ 50 E 
279 L131.I 14+ 75 E 
280 L13N 15+ W E 

282 L14N 5+ 25 E 
281 L14N 5 + W  E 

283 L14N 5+50 E 
284 L14N 5+ 75 E 
285 L14N 6 + W  E 
286 L14N 6+25  E 
287 L14N 6+ 50 E 

268  L14N 6+75  E 
289  L14N 7 + W  E 
290 L14N 7 t  25 E 
291 L14N 7+ 50 E 
292 L14N 7+ 75 E 

293 L14N 8 + W  E 
294 L14N 8+ 25 E 
295  L14N 6+50 E 
2% L14N 8+ 75 E 
297  L14N 9+ W E 

298 L14N 9+ 25 E 
299 L14N 9t 50 E 
3W L14N 9+ 75 E 
301 LMN 101 25 E 

(.2 2.04 
C 2 3.44 

I16 191 
1 2  098 

0 8  074 
1 2  1.10 
1 0  1 3 2  
0 8  130 
u a  1 1 5  

1 2  180  
1 0  06) 
zu 0 %  
0 8  0 5 6  
0 2  1 2 0  

c 2  078 
16 2 8 3  
1 2 I ?I1 

0 4  124 
E 2  0 8 2  

0 4  I xi 
1 8  035  
1.2 0 55 
0 6  1 0 2  
06 078  

0 6  156 
1 8  056 
0 4  1.24 
' 2  1.59 
1 6  2.43 

0 6  099 
1.8 0 85 

O M  0 9 2  
0 6  081 
0 8  0/6 

1 0   0 7 8  
1 6  0 5 5  
1 2  0.62 
r 2  423 

.. . . .. Fn.:!:.~ .LaMg%"_l?n_ 
390 < I O  0.30 138 
6.37 <10 1.W 420 
6.28 <10 169 326 
257 < I O  0 15 149 
274 -10 0 6 5  3W 

2.52 -10 0.10 1 %  
3 s  c10 029 2281 
2 7 1  SI0 0 2 5  1101 
3 1 4  Cl0 024  2128 
3 W  '10 U L d  2202 

3 S /  110 045 402 
128 SI0 019 1160 
2.88 <10 0.27 363 
4.W <10 039 664 
4.37 024 580 

MO N a %  
< l  002 
2 001 
c1 c.01 

4 0.02 
c1 0.01 

C l  002  
2 eo1 
1 0.01 
1 0.01 
1 0.lll 

1 001 
1 0.02 

C l  i o 1  

1 <01 
I <.01 

9 0.03 
3 O M  

3 001 
3 0 112 

2 001 

<I <01 
2 001 

<1 0.01 
2 0.01 

c1 0~01 

c1 0.01 
2 en1 

2 002 
1 0.01 

2 0.03 

C l  002 

< 1  0.02 
C l  002 

< 1  om 
< 1  0.01 

<I  001 
'1 0.02 
< 1  0.02 
<I 0.02 

ECO-TECH LABORP.TORIES LTD. 

___ Ni P Pb Sb Sn S r  T I %  U V w y zn 
10 770 10 C5 c20 7 C.01 <10 41 c10 <1 44 
41 1470 10 c5 c20 5 0.01 < I O  92 <lo c1 105 
35 1450 12 c5 e20 6 c.01 c10 I12  < lo  c l  117 
12 890 20 (5 <20 8 c.01 c10 50 c10 1 57 
9 760 2 c5 e20 4 a 1  c10 36 <10 c, 45 
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A%.*!..!: A: B? ~ . " . .  4.1 ~ _ ~ d ~ ~ ~ ~ C O _ ~ ~ C U ~ . / . L . . M 9 % . . . R _ .  MO Na./. Ni P Pb Sb Sn A T E  U v W Y Zn 
302 L14N 10+ 50 E e 2  3.37 10 205 <5 030 <1 34 184 30 606  4 0  341 889 c l  0.02 49 1240 
303 L14N 101 75 E <.2 301 25 70 10 0.07 <1 25 116  28 5.63 e10 2.05 587 1 0.02 31 1090 

6 Cg <20  16 0.12 (10 199 r 1 0   < l  76 

304 L14N l l + W  E - 2  130 20 55 C S  003 c l  13 35 19 422  c10 0.37 339 c l  0.01 18  910 16 c5 <20  5 0.01 < lo 52 < lo  <j 55 
6 C5 '20 8 0.02 <lo 155 c10 c l  66 

305 L14N l l t  25 E c 2  081 15 50 .5 004 (1 4 22 4 2.16 c10 0.20 168 <1 0.02 7 520 18 c5 <20 6 c.01 c10 27 < I 0   c l  26 
306 L14N 11+ 50 E c.2 219 15 W .:5 003 CI  6 39 6 286 <10 051 174 <1 0.02 10 780 R c5 <20 4 c.01 4 0  29 <lo E> 51 

~ 

307 L14N l l +  75 E 
308 L14N 12+ W E 
303 L14N  12+ 25 E 
310 L14N 12+ 50 E 
311  L14N 12t  75 E 

312 L14N 13+ W E 
313 L14N 13t 25 E 

315 L14N 13+ 75 E 
314  L14N 13+ 50 E 

316 L14N 14+ W E 

317 L14N 14t 25 E 
318 L14N 14t  50 E 
319  L14N 14+ 75 E 
320 L14N 15t W E 
321  L12N 5t W E 

321 L12N 5+ 25 E 
323 L12N 5+ 50 E 
324 L12N 5+ 75 E 
325 Ll2N 6 + W  E 
326 L12N 6t 25 E 

327 L12N 6+ 50 E 
326 L12N 6+ 75 E 
329 Ll2N 71 W E 
330 L12N 7+ 25 E 
331 L l2N 71 50 E 

332 Ll2N 7+ 75 E 
333 L12N 8 + W  E 
334 Ll2N 6 + 2 5  E 
335 t12N 8+ 50 E 
336 LlZN 81 75 E 

337 L12N 9 + W  E 
3 3  Ll2N 9r 25 E 
339 LI?N 5+ 50 E 
340 LlLN Y+ 75 E 

< 2  163  
< 2 0 :I1 
' 2  1.12 
< 2 0~80 
c 2  134 

0 8  1 5 6  
c 2  1 5 3  
c 2  084 
C.2 1.58 
?ti U Y ?  

< 2  114 
' 2 I -Io 
< 2  1 %  
.:2 169 
.:? 235 

< 2 1.21 
< 2  182 
i 2  087 
% 2  0 6 7  
c.2 101 

< 2 0.65 
< 2 0.96 
C.2 0 69 
c 2  107 
c 2  149 

< 2  131  
c 2 1.00 
c.2 1.22 
< 2  093 
e 2 1 30 

c 2 1 ?lj 

< 2 1 1,; 
i 3 (1  !l/ 
. 2  0 s ;  

350 
161 
180 
632 
610 

206 
180 

78 
406 
266 

580 
343 
468 
172 

1927 

643 
19'26 
494 
400 
663 

151 
483 

176 
81 

392 

426 
215 

156 
128 
'I G2 

376 
$21 
?I8 
212 

5 

<1 0.02 12 9% 
1 0.04 7 420 

C l  0.02 55 2250 
2 0.02 16 2040 

2 0.01 55 1630 

<1 0.02 49 18W 
2 001 l ?  1410 
2 < 0 l  8 ,  1160 

4 S O 1  30 2400 
2 0.01 36 3240 

8 0.03 26 1400 
2 002 15 960 

< 1  E01 23 1670 
3 I1.02 42 1780 

1 003  30 1380 

1 0.02 29 1270 
1 0.03 31 1550 

( 1  001 21 1060 
i l  0 0 2  12 950 
C l  0.01 17 2210 

C l  0.02 13 1170 
2 0.02 12 1240 

< I  0.03 5 650 
<1 0.02 12 1520 
c1 0.02 19 1630 

C l  002 18 1160 
<1 0.02 14 1080 

C l  0.02 8 1030 
( 1  0.02 3 530 
C l  0.02 11  2250 

i l  001 10 1920 
i t  0.02 11 1450 

.1 U i l 3  11 730 
1 0 0 l  14 16HO 

12 
8 

26 
74 
20 

20 
24 

36 
18 

30 

30 

40 
18 

22 
40 

36 
38 
38 
24 
?u 

24 
18 
12 

44 
16 

20 
26 
20 
12 
24 

20 
16 
28 
a, 

5 c.01 
5 4 1  

15 <.01 
16 0.01 
37 c.01 

54 0.01 
28 <.01 
34 ..01 
15 001 
79 <01  

15 001 
20 < 01 
I8 001 
5 0.01 

16 001 

x1 0 01 
10 001 

11 002 
8 0.01 
8 0 01 

8 0.01 
9 002  
5 001 
7 c 01 

21 001 

11 001 
13 001 
8 001 

IS 001 
8 c 0 1  

12 001 
12 u01  
10 002 
16 - 0 ,  

29 
20 
22 
30 
19 

21 
35 
34 
39 
51 

84 
41 
50 
35 
40 

26 
34 
38 
30 
28 

33 
27 
25 
30 
24 

31 
40 
XI 
24 
32 

31 
21 
31 
2.1 

4 55 
2 28 
1 6 9  
1 239 
6 201 

E1 74 
14 166 

<1 73 
cl 137 

4 174 

C l  12 
1 9 9  

<1 94 
4 137 

19 111 

3 92 
30 109 
<1 Ea 
C l  55 
C l  60 

S l  45 
C l  56 

<1 47 
1 2 3  

C l  79 

2 57 
C l  n 
cl 42 
e1 25 
<I  55 

~1 67 
Cl 58 
<1 59 
10 '5a 



L i i i L L I 

TOKLAT RESOURCES INC. ErK Y4-455 ECO-TECH  LABORATORIES LTO. 

Sr T i% U V w y zn 
13 0.01 4 0  26 < l o  1 70 
10 c.01 'IO 21 <lo  <1 65 
6 C.01 <lo 21 '10 <I  78 
6 0.02 <lo 29 c10 c l  39 
6 c.01 < l o  20 c10 <1 97 

~ "" ~" 

7 0.01 < l O  30 e10 (1 72 
11 002 c1U 29 c10 c l  71 

6 001 < I O  31 <IO c l  136 
7 001 C l U  33 e10 <1 65 

6 001 c10 22 < l o  e1 63 

.. .... ~ . . ...~ .. . ~ 

.lo 0 3 4  314 
La Mg % MO E"?k"" ~A ".. el" 

341 L l2N  lo+ 25 E 
342 LlZN 101 50 E 

C.2 1.39 

343 L12N 101 75 E 
s 2  173 

344 L l 2 N 1 1 + 0 0 E  e 2  0 6 7  
c 2  193 

345 Ll2N 11+ 25 E < 2 174 

e l 0  037 275 
..10 033  171 
,:10 013 130 
C I U  0 3 8  282 

(70 0 2 5  356 

.-IO 016  412 
c10 024 356 

i l l 1  0 24  604 
,.111 019 485 

1 0  Olll 2.12 
, 111  1123 118 

cl 0.01 19 990 14 4 
2 001 21 680 24 <5 

<1 002 10 880 M c5 
<1 002 23 920 22 c5 

1 002 21 1860 24 E5 
1 001 27 2290 30 C5 

C l  0.01 19 1690 34 c5 
2 0 0 2  40 1530 40 ' 5  

C l  0 0 2  45 1600 20 E 5  

346 Ll2N 11+ 50 E i 2  158 
347  L12N l l +  75 E ( 2  1 1 1  
RAR I O N  12r 00 E c.2  107 
349  L12N 12+ 25 E 2 13ti  
350 L12N 12+ 50 E s 2  094 

351  L12N 12+ 75 E .-z nv2 
352 Ll2N 13+ W E c . 2  1.27 
353 Ll2N 13+ 25 E 
354 Ll2N  131 50 E 
355 L12N 131 75 E 

c.2 143 
3 4  1.14 

~ ~ ~ ~ 

. .  

356 L12N  14+ 00 E 
357 L12N 14 t  25 E C 2  1 W 

3 6  2.23 

358 Ll2N 14+ 50 E 2.2 2 0 6  
359 L12N 1 4 t  75 E 0 4  1.50 
360 L12N 15, 00 E 1 4 2.23 

362 LlON 5+ 25 E < 2  113 
361 LlON 5+ W E C2 1.46 

363 LlON 5+ 50 E < 2   1 2 8  
364 LlON 51 75 E 1.2 1.23 
365 LlON 6+00 E <.2 093 

366 LlON 6+ 25 E < 2  099 
367 LION 6+ 50 E 0 4  1.42 
368 LlON 6+ 75 E q.2 1.19 
369 LlON 7 +  00 E C.2 1.41 
370 LlON 7+ 25 E < 2 066  

371 LlON 7+50  E 
312 LlON 7 t 7 5  E < 2   1 3 6  

<.2 1.24 

373 LION 8+00 E C.2  1.52 

375 LlON B+50 E < 2   1 3 8  
374 LlON 6+ 25 E 0.2 096  

376 LlON 8+ 75 E C.2 0.61 
377 LlON 9t 00 E 0,4 0.61 
378 LlON 9t 25 E C~2  069  
379 LlON 91 50 E C.2 0.62 

1 0 02 
I 001 

15 920 16 ' 5  
10 830 16 <5 

46 1MO 50 <5 
26. 2750 36 <5 

43 1900 44 c5 
26 1310 30 C5 
42 M1O 32 C5 

. .  

38 910 24 c5 
42 1840  32 c5 

14 001  < l o  
16 c o 1  4 u  

32 0.02 <lo  
56 c.01 cl0 

. . .  

64 <01  c10 
2.2 0.01 4 0  
49 0.01 E10 
29 0.01 c10 
39 c.01 c10 

10 0.01 c10 
9 c.01 <lo 

17 0.01 < l o  
12 0.01 '1U 

7 001  4 0  

36 < l o  
23 e10 

<1 55 
'1 Y2 

M 206 
36 256 

. .  
.If 
&I 

30 <10 
13 <lo 

16 <10 
52 <lo 
37 c10 
22 e10 
35 < lo 

25 e10 
25 C 1 0  
26 '10 
29 C 1 0  
31 e10 

155 
210 

130 
a5 

145 
115 
175 

110 

155 
85 

115 
95 

1 3 5  
I nu 

<lo  0.29 1939 
<1O 013 3056 

0.22 2282 
r10 015 352 
c l o  0.36 5329 

<lo  046  1923 

4 0  029 5-36 
<lo  023 403 
<lo  029 466 
% I O  016 566 
,.IO 0 2 0  771 

< I O  038  1212 

% 1 0  02t i  6 t i O  
- 1 0  0 33 ti57 
.;lo 033 1253 
il0 033 1164 
c10 024 431 

110 029 695 

-10 0.30 1126 
i l U  021  543 
<IO 031 533 

-10 046 510 

i10 0 I8 344 
<10 0 1 2  295 
c10 012 251 
r10 020  383 

Page 10 

3 0.01 
3 C O l  

<I 0 0 5  
2 E.01 
2 0 01 

2 0 04 
1 0.02 

126 132 
2 156 

37 195 

46 146 
17 115 

c l  0.01 23 930 26 <5 

C l  001  20 830 30 <5 
1 001  16 Bw 26 <5 

<1 0.01 21  920 34 <5 
1 0.02 19 IOBO 34 c5 

6 60 
3 56 

<1 80 
16 72 
2 75 

001 20 1090 36 c5 
001  26 1ZO ZZ <5 
001  26 1060 24 4 
0.01 25 1170 32 <5 
0.01 19 1ZO 26 4 

001  24 1160 40 <5 
0 0 2  22 860 24 15 
001  23 1370 22 CS 
002  21 1440 34 <5 
0.02 22 1210 30 <5 

23 0.02 '10 31 < I O  3 79 
34 <01 S10 18 <IO 15 63 
26 0.01 a0 20 4 0  13 76 
24 001 < l o  22 el0 11 96 
19 <.01 .lo 24 <lo <1 63 

39 001 <10 21 4 0  14 83 
23 0.01 <10 23 ClO 3 72 
35 0.01 c10 22 <lo 9 64 
22 c.01 <lo 31 <lo 5 65 
11 001 (10 26 <10 5 75 

21 <.01 4 0  26 <lo 4 81 
27 ~ 0 1  < l o  23 < lo  1 47 
10 c.01 4 0  24 < I O  1 50 
18 0.01 < l o  25 < I O  1 60 

25 
15 

30 
35 

14U 
135 
85 

w 
l i  

1?0 
85 
95 
70 

e1  0.02 19 1310 24 <5 
< 1  0.02 11 1010 18 e5 
C1 0 0 2  13 1150 18 ( 5  

1 0 0 2  15 1350  24 C5 
M 
25 

.. 
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~ 
EtffLaqE 
360 LlON 9+ 75 E 
361 LlON 10+ 25 E 
382 LlON 10+ 50 E 
383 LlON 10, 75 E 
384 LlON l l +  W E 

385 LlON l l +  25 E 

367 LlON 1 1 +  75 E 
388 LlON 12+ W E 
365 LlUN 12+ 25 E 

386 LlON l l +  M E 

391 LION 12+ 75 E 
3SU LlON 12+ 50 E 

392 LlUN 13+ W E 
393 LlON 13+  25 E 
394 LlON  13+ 50 E 

395 LlON 13+  75 t 
396 LlUN 14+ W E 
397 LlON  14+ 25 E 
396 LlON 14+ 50 E 
399 LlUN 14t  75 i 

4W LlON 15+ 00 E 
401  L15N 5+00 E 
402  L15N 5+ 25 E 
403  L15N 5+ 50 E 
404 Ll5N 5+ 75 E 

405  L15N 6+00 E 
406  L15N 6t25 E 
407  L15N 6+ 50 E 
408  L15N 6+ 75 E 
40Y Ll5N 7 + W  E 

410  L15N 7+25 E 
411  L15N 7+50 E 
412  L15N 7+75 E 
413 Ll5N 6+ W E 
414  L15N 6+25 E 

415  L15N 6+50 E 
416 Ll5N 8+75 E 
417  L15N 9 + W  E 
416  L15N 9+25 E 

"!?.~?!./.~ 
< 2  079  
i 2  074 
c 2  086  
< 2  os7  
e 2  1.11 

0 6  081 
c.2 0.78 

2 1.05 
< 2  . I  43 
( 2  200 

< 2 1 411 
c z  3 0 1  
< 2 0 :io 
C Z  102  
0 6  0 71) 

0 8 1 I'J 
0 6 u UG 

0.1 1 ti8 
c 2  106 

1iLi 1 llll 

0 6 13.1 
1.1 I 4 1  

. ; 2  I I.' 
1 2 1 44  
0 4  1)n 

~ L 1 1.8 
1 2  1 3 1  
1 0 1 JG 
0 4  0 1'; 
U4 I U M  

0 2  133 
< 2 1.13 
C ?  1 1 0  
0 4  059  
<.2 1.04 

0 2  090 
0 4  1.69 
0.- 1.01 
C 2 1.26 

C 1  12 20 13 
.:1 10 24 14 
<I 11 16 14 
4 15 26 26 

. I  6 zn 10 

.l 5 16 5 
'1 9 31 12 
ci 6 22 25 

1 13 till 19 

.i 8 34 1 4  
.:1 3:! 39 31 
.I a 1 1  25 
.I !9 42 1s 
. I  11 i i  15 

I 1  9 39 11 
1 1 8 6 5 2 3  

G 1  7 32 11 
I 1  15 66 16 

!e..?.. 
3 17 
3.73 
5 09 
4.77 
7 09 

511 
2 36 
4 58 
2.64 
7.% 

6 86 
6 90 
3 01 

15 
5 47 

6 42 
3 UI 
3 77 ,; (18 
ti '1.1 

6 38 
5 32 
6 0s 
5 43 
4 I i J  

/ 4'1 

4 36 
4 ti4 
3 18 
4 69 

3 62 
4.14 
3 80 
2.41 
4 71 

3.67 
4 22 
2.65 
4.91 

~ "_ "" 

c10 0.17 367 
La M g %  Mn 

C10 016 784 
C10 0.15 232 
< l o  0.14 278 
\ I O  025  455 

e10 016 142 
<IO 011 75 
<10 025 160 
c10 012 179 
i 1 0  0 6 3  4 M  

<IO 053 304 
\10 023 1024 

110 0.10 1220 
< I 0  003 340 

-10 010 4163 

i 1 0  0 3 7  227 

<10 043  350 
C10 037 329 

< lo   012  127 
<10 033 394 

4 0  0.27 474 
4 0  0.47 973 
< I O  026 116 
C10 0.61 302 
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2 0.02 
2 0 0 2  
2 0.03 
2 0.01 

<1 003 
1 0.02 

10 002 
1 0.02 

2 < 01 

2 c 01 
<1 s.01 
7 0.02 
2 <.01 
2 < 01 

3 0 0 2  
1 001 
3 002 
2 0 02  
? rui 

23 i 01 
2 001 
6 001 
2 001 
2 001 

c 1  do1 
6 0 01 

2 00.' 

1 001 
1 uu2 

<1 <01  
3 0.02 
3 002 
1 0.03 
5 001 

e1 c.01 
1 <.01 
2 0.02 
3 0.02 

Ni P 
14 670 
19 670 
27 990 
zz 1260 
30 3240 

26 2580 
10 580 
23 1490 
14  1650 
26 1590 

54 2690 
15  1040 

a5 1660 
53  1610 

95 2710 
13 1020 

26 1460 
16 820 

15 Ill10 

34 2460 
21 1250 
15 1470 
20 1470 

I %U 

9 I230 
11 760 
15 1390 

10 2630 
7 1740 

11 930 

16 11W 
13 650 

6 920 
16 1150 

11 Eo0 
17 1480 

23 2110 
10 770 

w 1030 

Pb 

26 
16 

26 
36 
48 

~ 

46 
14  
26 
64 
20 

18 
30 

172 
46 

16 

130 
36 
n 
28 
22 

76 
22 
30 
24 
12 

38 
<2 
12 

14 
6 

16 
16 
12 
6 

24 

c2 
6 

36 
14 

ECO-TECH LABORATORIES LTO. 

ST Ti% U V w Y zn 
35 001  <lo 23 <lo 4 63 
M 0.01 <10 30 c10 2 €4 

13 0.02 e10 35 4 0  1 72 
9 c.01 < lo 36 <10 r1 70 

13 <01 e10 25 4 0  1 106 

-~ 

9 C . 0 1  C 1 0  39 c10 c l  104 
4 0.01 e10 31 (10 c1 36 
6 001 4 0  41 < l o  c l  89 
9 001 < lo 49 4 0  <1 129 
6 c.01 c10 50 <lo  c l  104 

5 001 < I O  44 e10 < 1  62 

26 cO1 e10 42 c10 c l  67 
10 001 C10 43 <10 5 163 

37 <01 < l o  20 4 0  3 SU 
5 0.02 <IO 54 e10 C l  110 

m c.01 c10 21 < I 0  33 338 
64 c.01 ci0 14 '10 31 156 
50 c.01 < l o  36 4 0  2 66 
16 cO1 c10 32 E 1 0  < 1  96 
18 001 <IO 74 .IO <1 107 

49 so1  s10 125 <IO 6 237 
'25 c.01 e10 24 < l o  4 91 
37 0.01 c10 40 <1u (1 100 
16 001 110 35 c l0  6 61 
6 <01 110 34 c10 <I  37 

6 001 <lo 59 < l o  i l  63 
6 c.01 <IO 32 c10 e1 47 

31 0.01 ClU 39 <10 4 70 
6 c O 1  '10 26 < 1 U  c1 34 
7 001 < l o  61 c10 c1 5s 

7 c.01 c10 34 4 0  C l  63 
7 0.01 <lo 64 c10 <1 54 
6 001 < l o  50 4 0  C l  63 

23 0.01 4 0  36 < lo  4 60 
Y 0.01 4 0  49 s10 c1 97 

48 c.01 4 0  30 4 0  C l  65 
Ea 0.01 4 0  52 < l o  c1 175 
11 co1  c10 46 c10 c l  46 
12 0.02 <lo 61 c10 4 69 
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420 L15N 9 + 7 5  E 
421 L15N 101  25 E 
422 L15N 10, 50 E 
423 L15N 101 75 E 

' 2  1.67 

0 2  2.42 
C.2 1.03 

0.4 0.67 

0.6 1.31 
0.4 1.67 
0.2 0.90 
c.2 1.04 
C2 1.73 

1.8 1.80 
0 8  l . z  
0.8 1 ~ 2 3  
0.4 0.90 
0 8  0.44 

0.4 1.94 
1.6 1 . 5 0  
2 0  1.42 

0.8 0.35 
1.0 1.35 

0 6  074  
0.6 1.4'3 
0.4 1.31 
0.2 1.35 
< 2  065 

e 2 1.33 
2.2 0 56 

9.6 1 2U 
0 2  ~ 1 4 4  
0 2  2.33 

0 2  1 . m  
0.6 2.52 
0 2  1.16 
0 8  098 
c.2 0 70 

0.4 0.81 
1 0  us3 

0.4 1.29 
c 2  1.27 

424  LlSN l l i  W E 
425 L15N l l i  25 E 
426 L15N 11+ 50 E 
427 L15N l l t  75 E 
428 LEN 12+ M E 

429 L15N 12+  25 E 
430 Ll5N 12+ 50 E 

432 Ll5N 13+ 03 E 
431  Ll5N 12+ 75 E 

433 L15N 13t  25 E 

434 L15N 13+ 50 E 
435 L15N 13+75 E 
436 L15N 14+ M E 
437 L15N 14+  25 E 
438 L15N 14+ 50 E 

439 L15N 14+ 75 E 
440 L15N 15+ M E 

442 UON 10t  50 E 
441 L2ON 10t 25 E 

443 D O N  10t  75 E 

444 U O N  l l +  M E 
445 UON l l i  25 E 
446 UON 11, 50 E 
447 L2ON l l +  75 E 
d46 L20N 12+ M E 

449 LMN 12+  25 E 
450 UON 12+ 50 E 
451 UON 1Zt 75 E 
452 LMN 13, W E 
453 UON 131 25 E 

454 L2UN 13t  50 E 
455 LMN 13t  75 E 
456 L20N 14t  W E 
457 L20N 14+  25 E 

25  45 
25 55 
25  40 
20 50 
25 65 

30 105 
25  40 

70 50 
15 35 

35 60 

35 70 
35 40 
25 65 
30 40 
30 %I 

15 % 
40 50 
30 75 
20 95 
15 41) 

40  si 
2U 1UJ 

?:, I b  
I S  E'! 

40 135 

25 115 
55 115 
25 N 
20 14u 
10 55 

25  40 
15 F, 
m 55 
15 75 

4.50 
453 
3 27 
3 25 
3 79 

4 71 
4 46 

n 37 
3 41 

2 45 

7 56 
654 
604 
448 
2 93 

3  39 
6 81 
361  
4 59 
3 23 

6 W  
4 83 
2 75 
9C6 

10 40 

3 85 

3 74 
7 a1 

4 51 
1 70 

3 91 
187 

2 06 
4.95 

C10 0.42 
4 0  om 
c10 0.18 
E10 0.18 
<io 0 2 6  

clU 0.35 
c10 0.25 
clo 0 1 3  
<io  0.08 
<lo 0 0 3  

c10 0 4 3  
c l0  0.56 
4 0  024 
c10 0~33 
-10 003  

E10 0.08 
e10 046 
110 034 
c10 039 
.lo 009 

-10 0 2 6  
c10 0 1 6  
<lo  0 0 8  
<lo  030 
<lo  11.40 

i10 021 
110 1 5 0  
i 1 U  015  
.la 010  
c10 004 

C l O  0.06 
c10 010 
C l O  021 
4 0  0.15 

Page 

513 
424 
140 

326 
188 

1796 
194 

1414 
168 

398 

292 
497 
120 

294 
113 

236 
417 
270 
600 
168 

le89 
mo 

86 
625 
798 

249 
579 

1791 
108 

85 

114 

222 
193 

140 

12 

c1 
1 

<1 
1 

1 

2 

Cl 
1 

2 
4 

2 
2 
5 
2 
5 

2 
3 
1 

..1 
<1 

4 
1 

3 
2 
3 

2 
2 
2 
3 
1 

C l  

<1 
C l  

<, 

0.01 
0.02 
0.02 
0.02 
0 02 

0 02 
0.02 
0.02 
0.01 
c.01 

c.01 
c.01 
0.03 
0.02 
0.03 

0.02 
0 02 
0 02 
0 02 
0.02 

c.01 
< 01 
0 02 
c.01 
0.01 

0.01 
c.01 
0 02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 

11 1420 
9 2070 

11 1320 
10 1610 
9 1140 

21 1830 

8. 1210 
7 1680 

34 2440 
12 1010 

16 2970 
26 2020 
8 2350 
7 1660 

19 no0 

29 2060 
18 n8o 

13 1140 
19 1200 
n 660 

27 1240 
19 isnu 

12 1920 
ti 1020 

10 1960 

33 12w 
13 830 

9 14W 
12 2280 
5 660 

5 1910 
5 550 
9 1710 
5 790 

10 c5 
6 c5 

16 <5 
14 4 

m 4 
6 C 5  

14 <5 
10 c5 

7 c.01 
5 <.01 
4 e.01 
5 0.01 
5 001 

34 q.01 
5 c.01 
4 c.01 

16 <.01 
3 0.01 

6 <.01 
4 0.01 
7 0~02 
2 c.01 
6 c.01 

5 c.01 
6 < 01 
5 c 01 

14 0.07 
6 COl 

65 <.01 
6 0.01 

4 <.01 
4 c.01 
5 co1 

7 c.01 
7 0.01 
4  c.01 
6 c.01 
2  c.01 

3 s.01 
5 c.01 

10 c.01 
6 0.01 

4 0  
c10 
< I O  
4 0  
< I O  

El0 
4 0  
e10 
< lo  
<lo 

<10 
SlO 
<lo 
< I O  
<lo 

4 0  
<lo 
SlO 
c10 
< lo  

i l 0  
<lo  
'10 
<lo  
ClO 

4 0  
4 0  
4 0  
<10 
4 0  

4 0  
4 0  
4 0  
4 0  

z 
32 
32 
29 
35 

32 
42 
29 
37 
39 

sa 
68 
71 
37 
58 

50 
41 

98 
46 

36 

37 
32 
37 
36 
44 

59 
129 
57 
sa 
24 

26 
33 
41 
27 

c10 
4 0  
G O  
<lo 
'10 

4 0  
<lo  
< I O  
4 0  
4 0  

< IO 
<lo 
4 0  
<10 
c10 

c10 
<lo  
< lo  
ClO 
4 0  

e10 
<lo  
<lo 
< IO 
<lo  

.IO 
4 0  
e10 
<10 
4 0  

4 0  

4 0  
<io  

<lo  

C l  53 
<1 48 
C l  37 
C l  36 
C l  51 

C l  33 
16 74 

4 M 
C l  33 

Cl 40 

<1  67 
<1 53 
<1 47 
<1 31 
3 110 

1 4 4  
C l  134 
<1 43 
cl 114 
Cl  120 

cl Z 6  

<1 33 
c l  82 
<1  71 

C l  48 
C l  79 
C l  63 
<1 53 
1 z  

e1 27 
'1 27 
<1 49 
< I  29 

<I an 
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459 L20N 14+ 75 E 
460 L20N 1% M E 
461 L21N 101  25 E 
462 L21N lo+ 50 E 

463 L21N 101 75 E 
464 L21N l l +  W E 
465 L21N 11+25 E 
466 L21N l l t M  E 
467 U1N 11, 75 E 

468 U1N 121 M E 
469 U 1 N  121 25 E 
470 UIN 121 50 E 
471 U1N  12+ 75 E 
472 L21N 13100 E 

473 L21N 1 %  25 E 

475 LIS. 141 75 E 
474 L21N  131 50 E 

476 LIS 15+W E 
477 LIS: 15r 25 E 

478 L I S  15+ 50 E 

480 LIS.  1 6 + W  E 
479 LIS: 1 %  75 E 

481 L1S: 16, 25 E 
482  L1S. 16+ 50 E 

483 L I S  16+ 75 E 
484 L1S: 17+ W E 
485 LIS:  17+  25 E 
486 L1S: 17+ 50 E 
487 L I S  17, 75 E 

488 L1S: 18+ W E 
489 L1S:  18, 25 E 
490 L1S. 18+ 50 E 
491 L1S. 18+ 75 E 
492 LIS: 1 9 + W  E 

493 U S .  14+ 25 E 
494 U S :  14+ 50 E 
495 U S :  14t 75 E 
496 L2S: 151 W E 

c.2 107  
0.6 0.77 
C 2 1.52 
< 2 1.40 

c2 0 6 5  
c 2  118 
2.8 1 14 
e 2  066 
c 2 2.37 

c 2 1.84 
1 6  1 1 3  

0.2 085  
c 2   1 3 6  

1.0 0.88 

< 2  1.15 
c 2  1.59 
06 1.07 
0 4 1.95 
1.2 1.88 

( 2  1 4 3  
0 2  095 
0 2  081 
1 0  0.76 
c 2  0 9 7  

c 2  085  
< 2  1.11 
< 2  1 0 5  
c.2 0.77 
c 2  061 

< 2 0.83 
c 2  091 
0.8 0 4 2  
0.8 0.34 
1.0 044 

c.2 057 
1.2 0.76 
1.0 1.49 
0.8 1.85 

A5 

20 
15 

.5 
20 
15 

~~ 

111 
25 
c5 

30 
35 

45 
15 
45 
10 
10 

15 
15 

10 
25 
50 

40 
10 
10 
c5 
111 

IO 
10 
IU 

10 
5 

10 

' 5  
10 

' 5  
6 

15 
10 
20 
45 

!+ 
125 
95 

1311 
125 
1 io 

l!>S 

145 
4 0  

60 
611 

110 

130 
130 

60 
35 

YII 
70 

no 

8s 

no 

90 

65 
55 
35 
35 

35 
30 

45 
35 

60 

45 
311 
25 
25 
50 

45 

190 
90 

85 

"p "% 
0.84 
0 23 
0 27 
0 iu  
0 2, 
0 .,'> 
L1 :<., 
2 ati 
U L I U  

I1 2.1 

,I I,,, 
ti '34 
0 A I  
o tin 
0 08 

0 WJ 
0 vi 
o 0s 
0 61 
1 8i) 

11 ti6 
0 07 
0 05 
0 07 
0 I 6  

1, <I., 
0 o(> 
0 04 
0 05 
0.10 

0 u9 
003 
0 04 
0 0 4  
0 03 

0 02 
0.02 
0 47 
0 E6 

E 
23 31 
16 

19 
4 

20 

I /  
8 

15 
13 
14 

24 
3b 
1b 

6 
4 

5 
9 

31 
5 

33 

17 
4 
4 

2 
6 

5 
6 
5 
5 
Y 

5 
7 

2 
1 
5 

6 
6 

23 
29 

22 

33 
10 

25 

24 
11 

14 
it) 
75 

54 
29 
47 
s 
9 

14 
21 
38 
51 
59 

u3 
27 

22 
2 /  

40 

28 
37 
32 
28 
19 

31 
32 

1 1  
16 

1Y 

24 
10 

111 
41 

~~~ -~ C" 
35 
19 

17 
6 

io 

'30 

31 
114 

16 

3 1 
. 4 0  
14 
5 
7 

7 
13 

6) 
13 

131 

16 
6 

5 
7 

7 

5 
i 
5 
5 
5 

7 
3 
3 
6 

8 
17 
45 
51 

" Fe Y? 
4 51 
3 75 

4 '55 
1 0 8  

3 54 

4 1% 
5 1 7  
3 22 
4 32 
7 I4 

10 x 
4 z? 
5 15 

2 24 
111 

2 47 
5 11 
29s 
4 41 
4 86 

458 
165 
2 01 
2 15 
3 lx j  

2 i.l 
358  

2 47 
4 2s 

2 6.i 

2 ti3 
2 67 

0 47 
1 . 0 5  

1.44 

2 92 
2.02 
411 
4.69 

c10 015  319 
'10 035  468 
4 0  0.25 1121 
<10 009 318 
< l o  089  768 

.10 048 1146 
d o  0 2 3  582 
C 1 0  018 277 
E10 004 149 
0 0  OM 462 

"" ~~~~~ - La Mg % Mn Mo Na% N i  P 
C 1 0  030 1460 <1 0.04 29 2730 
'10 0.24 920 Cl 002 23 1240 
C10 013 165 Cl 0 0 2  6 510 
<10 036 W C1 0.02 31 870 
ClO 026 1576 <1 <.01 28 1090 

____ 

2 q.01 13 m0 

e1 a 1  44 m 
3 E.01 27 12% 

Cl e o 1  20 1910 
6 002  29 1230 

1 <.01 25 1740 
2 0 0 4  30 1Mo 

c1 0.02 5 530 
Cl 0.02 8 430 

1 eo1 37, 9% 

4 0  011 1% 

c10 029 2 2 7  
<10 0.25 178 

i 1 0  063 2995 
i 10  057 2805 

< lo  0.60 1502 
110 0.22 138 
a 0  0.15 173 
C10 016 106 
i l l 1  028 297 

-10 0.22 266 
4 0  0.26 322 
i 1 0  0.18 296 
C 1 0  0.19 432 
'40 O M  592 

<IO 018 1033 
~ 1 0  0 2 3  194 
c10 005 81 
C10 003 56 
<10 0.04 551 

.I0 OM 205 
<10 0.09 146 
x10 0.47 2339 
C10 0.91 1951 
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C l  0.02 7 910 
'7 0.02 13 1680 
C l  0.02 11 10273 
2 0.05 27 3470 
5 0.04 33 3m 

3 co1 21 1220 
<1 0.02 6 710 
1 0.02 7 1 m  

Cl 002 4 e40 
<1 002 10 1140 

C l  0.02 7 710 
C l  0 0 2  9 7M) 
C1 0.01 6 930 
C l  0.02 6 1040 
c1 0.01 9 1130 

i l  001 7 960 
C l  0.01 7 7 W  
C1 0.02 2 510 
4 0.02 1 310 
c1 0.02 5 430 

3 0.01 9 1020 
1 0 0 2  1 1  820 

C l  c.01 26 2650 
2 c.01 47 2670 

. . .. - Pb Sb 
18 c5 
32 c5 

30 e5 
10 c5 

108 <5 

50 c5 
76 <5 
46 S 5  
30 <5 
18 c5 

34 c5 
28 c5 
22 e5 

12 c5 
6 C5 

20 <5 
16 -5 

18 <5 
84 s5 
20 <5 

16 4 
12 4 
14 4 

14 c5 
4 c5 

10 <5 
12 <5 
12 c5 
8 c5 

12 c5 

12 c5 
10 <5 
6 <5 
6 <5 
8 e5 

24 C 5  
36 c5 
18 4 
20 <5 

ECO-TECH IABORATORIES LTD. 

. 
55 c.01 c10 19 <IO 49 98 

Sr T i %  U v w y zn 

16 c.01 <IO 28 c10 8 so 
18 c.01 c10 18 c10 3 35 
10 0.01 <lo  36 e10 9 239 
24 0.01 ~ 1 0  27 c10 7 627 

25 c.01 e10 31 c10 e1 138 
18 <.01 E10 27 C10 2 187 

145 < 0 1  C 1 0  14 e10 10 132 
10 c o 1  <lo 45 <lo 2 146 
16 0.01 C10 96 <10 <1 124 

8 001 <10 57 4 0  C l  110 
33 C.01 C 1 0  26 4 0  43 254 
18 <.Ol C10 35 <10 Cl 116 
4 C.01 <10 16 ClO 1 23 
6 cO1 4 0  35 e10 c1 33 

9 0.01 <10 44 4 0  C l  39 

1 1  <.01 <lo  49 e10 <1 46 
8 <01 <10 39 C10 <1 66 

40 0.01 C10 39 4 0  60 203 
68 0.01 <lo  48 c10 42 156 

8 0.01 4 0  56 4 0  e1 92 
11 c.01 c10 43 4 0  2 30 

10 co1  <lo 31 c10 c1 25 
10 s o 1  c10 41 a 0  1 31 

10 0.01 c10 62 <lo cl 35 

8 001 <lo 45 <lo  <1 33 
7 003 C 1 0  53 C10 C 1  40 
8 0.01 <10 55 4 0  <1 38 
7 0.01 <lo  43 4 0  E1 35 

1 1  <.01 <lo  30 c10 4 37 

9 0.03 4 0  56 cl0 c l  44 
8 0.05 4 0  53 <lo 4 37 

7 0.02 <lo  33 4 0  1 30 
7 0 0 2  4 0  17 4 0  2 13 

4 <.01 4 0  30 4 0  c1 38 

29 r.O1 4 0  33 4 0  n 110 
16 c.01 4 0  37 4 0  1 40 

30 0.01 c10 55 4 0  18 110 

7 0.01 <lo  30 <10 1 20 



i t c [ 

TOKLAT RESOURCES INC. ETK 9 4 4 5  

E t #  Tag it 
497 L2S: 151 25 E c.2 1.32 20 80 <5 0.36 

Ag AI % As Ba Bi Ca % 

498 U S :  15t50 E 0 4  1.49 

Mo U S :  1st W E c 2  1.74 
499 U S :  15+ 75 E 1 0  1.58 

501 U S :  1st 25 E 0.4 160 

”_ ~. .. 

502 U S :  16+ 50 E 
503 L2s: 16+ 75 E 
M4 US: 1 7 1 W  E 

506 US: 171 50 E 
505 US: 17 t  25 E 

507 U S :  17, 75 E 
508 u s :  1 8 t W  E 
5G9 US 18+ 25 E 
510 L2S: 16r50 E 
511 L2S: 181 75 E 

512 U S  1 9 t W  E 
513 L3S: 14+ 25 E 
514 L3S: 141 50 E 
515 L3S: 14+ 75 E 
516 L3S 15+ W E 

517 L3S: 15r 25 E 
518 L3S: 15t 50 E 
519 L3S. 15+ 75 E 
520 L3S: 16rW E 
521  L3S. 16+ 25 E 

5 Z  L3S: 1 8 + M  E 
523 L3S 1st 75 E 
524 L3S.  17+ W E 
525 L3S: 17, 25 E 
526 L3S: 17+ 50 E 

527 L3S 17+ 75 E 
528 L3S: 18+ W E 
529 L3S: 18r 25 E 
530 135: 1st 50 E 
531 13s: 18+ 75 E 

532 L3S. 191 W E 
533 L4S. 13+ 75 E 
534 L4S. 1 4 r W  E 
535 L4S. 14+ 25 E 

1.8 1.11 
0 8  1 3 5  
0 6  1.19 
0.2 0.76 
0 2  0.78 

0 2 0.72 
c 2 1.09 
0 4  107 
0 4  080 
0 6  0.77 

c 2  082 
i 2  109 

0 8  0.60 
1.4 0.99 

0 2  036 

1 2  121 

2 0  0 8 1  
1 2  0 8 9  

2 4 1.39 
1 0  089 

0 8  095 
1 2  on4 
1 0  0.61 
1 2  055 
1 0  0.71 

1.0 0.67 
1.2 092 
1 2  0.85 
1 2  1.09 
0 4  061 

c 2  081 
1 0  065 

~2 1.57 
c 2 0.95 

zo 
15 
15 
20 

10 
5 

10 
1u 
5 

1 0 
i o  
10 

<s 
5 

IO 
30 
25 
10 
c 5  

40 
15 
5 

i o  
15 

15 
20 

<S 
5 

15 

10 
10 

I 5  
15 

1s 

LU 
5 

30 
2s 

85 
90 

125 
55 

45 
to 
40 
4u 
40 

35 
35 
35 
40 
75 

711 
55 
45 
eo 
45 

55 
70 

40 
XI 
‘10 

40 

3 J  
41, 

30 
50 

5i) 

9.l 

XI 
s5 

65 

3 1  
4 0  
31 
w 

Om 

0 33 
0.72 

u 1% 

ECO-TECH  LABORATORIES LTD. 

47 
38 

38 
44 

37 
64 
36 
21 
28 

33 
22 
24 
19 
16 

?5 
i o  
25 
25 
13 

36 
26 
26 
27 
37 

3s 
31 
2 1  

Zi 
14 

IS 
17 
21 
21 
15 

l i  .. 
UL 
47 

25 
34 

34 
I8 

9 
12 
6 
6 
6 

6 
n 
8 
4 
5 

6 
28 
10 

6 
9 

I 4  
12 
12 
17 
21 

10 
8 
5 
4 
7 

5 

7 
7 

6 
9 

6 
1 0 
2 
12 

275 C 1 0  0 3 2  
341 r1U 0.38 
1.91 C 1 0  023 
254 S l U  0 1 7  
1.90 C 1 0  024  

2.W CIO 0.24 
2.47 c10 0.19 

255  < l U  0.22 
259  <IO 019 
280 C10 0.15 

389 C10 017  
661 <>O 0.39 
408 <IO 0.14 
2.10 <IO 0 , l i  
225 <lo  O M 1  

4.24 C 1 0  036  
263 4 0  0 2 1  
2.72 <10 0 18 
4 W  110 030 
2.67 < lo  0.35 

376  .-IO 027  
3 4 Y  r10 0 2 2  
191 x10 018 

268 <IO 019  
1.77 ClO 008 

2.72 110 0 2 1  
218 ClO 015 

285 S1U 0.29 
280  i10 0 2 6  
2.52 clli 0 2 1  

302  < I0  0 1 7  
249  -:lo 0.16 
4 8 2  SI0 0 5 1  
286 .-lo 033 

938 

329 
952 

717 
236 

483 

944 
189 

778 
678 

1138 

1035 
259 
376 
117 
270 

1379 

196 
1208 
1194 

187 

716 
1229 
432 
163 
781 

1359 
721 

1214 
1319 
1314 

422 
281 
328 
476 

10 1080 
13 1070 
6 6 8 0  
6 11% 
7 870 

8 8 8 0  
9 I c w  

6 1060 
5 1110 

2-1 1020 
9 1230 

10 s60 
8 9 5 0  
9 560 

17 1210 
9 650 
6 8 9 0  

13 920 
17 1950 

8, 1cca 

12 730 
9 8 3 0  
6 7w 
3 5 5 0  
7 8 5 0  

5 930 

11 1730 
6 1480 

12 17W 
12 1420 

10 790 
6 7 3  

23 (110 
15 1010 

10 
8 

14 
8 

6 
8 

12 
4 

6 

10 
14 
8 

<2 
6 

30 
10 

108 
12 
10 

12 
8 
4 

18 
8 

10 
8 

‘2 
4 

10 

8 
14 
10 
12 
10 

14 
2 

12 
14 

c20 
c20 
c20 
c20 

e20 
c20 
<20 
<20 
< 2 3  

RO 
c20 
c20 

c20 

e20 
c20 
<2U 
c20 
e23 

e20 
c20 

sm 

cm 
c20 
e20 

c20 
c20 
c20 
c20 
<20 

c20 
c20 
c20 
c20 
c20 

c20 

c20 
<20 

c20 

12 <.01 c10 

6 c o 1  <lo 
7 0.02 <lo 

7 001 <IO 
6 0.01 4 0  

7 001 < io  
8 0.01 <1u 
7 002 4 0  

10 c o 1  c10 
7 0.01 <IO 

11 0.01 4 0  
7 a02 .;IO 
8 c.01 c10 
8 c.01 < l o  
5 eo1  c10 

8 ‘01 ‘10 
7 c01 <lo 
5 c o 1  -10 

43 0.01 e10 
7 001  <lo 

6 002 < l o  
5 0.02 e10 
5 c.01 <lo  
5 c.01 <lo  
8 0 0 2  4 0  

24 E.01 <10 
12 co1 c10 

25 c.01 c10 
20 <.01 ‘IO 
23 <01  <IO 

5 001 <IO 
5 001  <io 
7 0.03 rli)  
7 u.02 <lo 

40 ‘10 
32 4 0  
42 <lo 
43 ciu 

42 e10 
64 C10 
40 <IO 
42 < l o  
37 <IO 

43 <IO 
32 e10 
42 <10 
35 <IO 
30 <IO 

43 c10 
4.1 e10 
41 < I 0  
34 <IO 
19 <IO 

40 ClO 
44 <lo 

45 .;lo 
32 C10 

28 c10 

48 4 0  
43 <10 
38 4 0  
26 c10 
36 <lo  

26 C l O  
30 c10 
29 ‘10 
26 c10 
19 <lo  

24 <lo 
39 <lo  
4/ <lo 
55 d o  

120 
94 

1 8 9  
79 

40 
42 
26 
40 
29 

34 
44 
39 
34 
46 

1 0 5  
52 

50 
28 
27 

75 
32 
36 
60 
92 

36 
43 
26 
2.2 
36 

33 
47 
58 
50 
59 

35 
31 
62 
43 



L c 
‘b 

TOKLAT RESOURCES INC. ETK 94.455 

E t #  Tag# as~:’:..;._.L 
536 L4S: 14t 50 E C.2 1.62 35 
537 L4S: 141 75 E 0.6 1.46 
538 L4S: 15t W E c.2 1 27 
539 L4S: 15+25 E . C.2 1.37 
540 L4S: 15+ 50 E C2 1.46 

541 L4S: 15t 75 E 
542 L4S: 16t  W E 
543 L4S: 16+ 25 E 

545 L4S: 16+ 75 E 
544 L4S: 16+ 50 E 

546 L4S 17+ W E 
547 L4S: 17+  25 E 
546 L4S: 17+ 50 E 
545 L4S: 17t 75 E 
550 L4S. 1 s t  W E 

551 L4S: 16+ 25 E 
552 L4S: 16+ 50 E 
553 L4S: 16, 75 E 
554 14s: 19+ W E 
555 U O N  5t W E 

556 U O N  5+ 25 E 
557 U O N  51 50 E 
558 U O N  51 75 E 
559 D O N  6+ W E 
560 U O N  6+ 25 E 

561 D O N  6+ 50 E 
562 U O N  6t 75 E 
563 U O N  7 t  E 
564 D O N  71 25 E 
565 U O N  7 t  50 E 

566 U O N  7t 75 E 
567 U O N  6+ W E 

569 U O N  8+ 50 E 
566 D O N  6, 25 E 

570 U O N  6+ 75 E 

C.2 1 2 3  
1.2 1.27 
c.2 3  17 
c.2 1.01 
c 2 1.u3 

C 2  1.23 
c 2  121 

C 2  1 1 5  
c 2  1.17 

c 2 0.93 

0.2 0 9 3  
c 2  0.96 
< 2 0.66 
< 2  1 0 3  
C2 1.44 

06 1.97 
C.2 1 2 9  
c 2  1.07 
06 0 4 5  
e.2 1.07 

\ 2  U U B  
0 6  077 
C 2  2.9/ 
c 2  1 1 1 ’  
c.2 1 24 

c 2  259 

c.2 1.30 
c 2  078 
c 2  I O 2  

c 2  0 7 8  

c.2 1.3n 

c.2 0.36 
c.2 1.19 

1 8  057 

35 

25 
25 

30 

20 
25 
811 
20 
20 

‘M 
25 
25 
25 
20 

zo 
20 

?S 
15 

32 

40 
40 
35 
10 
25 

x1 
15 

a1 
4 0  

2u 

30 

x5 
I!< 

m 
Ml 

2‘2 
30 
10 
31 

60 
30 
45 
50 

45 
35 
45 

311 
30 

30 
30 
30 

25 
30 

45 
so 
95 

120 
35 

245 
110 
100 
6U 
55 

till 

141) 
80 

1lU 
1 3u 

105 
4!5 
75 
130 
1111 

i!, 
75 

130 
25 

0 03 
001 
0.04 
004 

10 
14 

6 
5 

11 

6 

30 
7 

5 
I 

1 1  
11 

12 
9 

5 

14 
11 

12 

20 
9 

23 

20 
14 

9 
I1 

5 

14 
ti 

19 
I.! 

L:, 

/ ( I  
.I 

.IO 

15 
Zi i  
ti 

.T, .. 

58 
62 
67 
70 

57 
53 

108 
34 
34 

42 
47 
37 
36 
28 

30 
34 
29 
37 
46 

56 

41 
45 

28 
16 

r, ” 
24 

1 5 7  

13 
:!4 

‘I!, 
1.1 
.12 
X1 
. J t i  

EO 

’.I 

5 
14 

24 
12 
12 
16 

12 
14 
28 
10 
9 

14 
13 
10 
9 
5 

6 
10 
9 

it3 
9 

39 

20 
14 

13 
9 

14 
b‘ 

1 1  
14 

26 
5 

I 4  
? 

2.1 

I l l  
iH 
ti 

1 1  

3.96 C10 041 
326 C10 043  
332 C 1 0  046  
377 <10 0.49 

3.05 <10 0.36 
3.29 <10 0.37 
7.36 <10 132  
352 <IO 019 
349 <lo 021 

4 7 9  <10 0.26 
4 1 6  C 1 0  0.33 
4 2 9  <10 0 2 4  
426 <10 026 
292 C10 019 

3.65 <IO 0.16 
4.15 C10 019 
419 4 0  0.11 
403 C 1 0  024 
441 (10 039 

547 C10 0.34 
4 5 1  <10 0.36 
4.39 C 1 0  026 
1 4 5  <10 0.14 
357 <10 023  

3.31 .1v 012  
b l I  < I 0  015 
207 C l O  002  
569 ‘10 0 0 5  > 

Page 15 

1119 
275 

1 W  
944 

582 
394 

1867 
1 78 
526 

1 om 
1053 

678 
1390 
246 

2068 
2114 
3709 

61 1 
I367 

3330 
431 
672 

212 
341 

1 89 
88 

1284 
4.30 

1774 

2bo 

3tw 
79 

276 
125.1 

130 
331 

loow 
117 

(1 0.01 

C l  0.01 
Cl 0.01 

1  0.01 

2 0.01 
1  0.01 

C l  001 
2 <.01 

‘1 001 

<1 0.02 
e1 001 

<1  0.01 
Cl 0.02 
C l  002  

001 

<1 c.01 
‘I 0.01 

Cl  002 
3 0.02 

3 002 
3 0.02 
3 002  
2 c.01 
2 c.01 

(1 003  
Cl 002 
i l  <01  
c1 001 

1 o u 1  

C l  ooz 
Cl 001 

<1 002  
-1 UUI 

4 0.03 

<1 0.02 
1 0.0-2 

Cl 0.05 
3 c.01 

23903 
15 1030 
16 9 M  
16 960 

12 941 
15 1620 
32 2080 
9 1340 
9 9 0 3  

11 1 m  
15 1203 

11 1341 
7 680 

7 1110 
9 1241 
7 1320 

22 1420 
9 1041 

9, 9 9  

37 1670 
19 6M 
24 7W 
13 1180 
10 941 

7 810 

40 1740 
9 1080 

13 1040 
17 1370 

33 1040 
6 460 

13 13w 
8 6(U 
84 20/0 

25 451 
66 1441 
10 341 
24 1451 

36 
12 
10 
12 

10 
10 

16 
6 

10 

12 
14 
14 
14 
10 

16 
16 
16 
14 
26 

42 
26 
26 

16 
6 

6 
12 
16 
12 
14 

16 
10 
16 
14 
22 

6 
10 

1 26 
4 

7 0.01 
6 0.01 
6 0.02 
7 0.02 

7 001 
7  0.02 
4 0.02 

6 0.02 
6 c.01 

6 0.03 
6 0.03 
6 002  
5 0~02 
5 0.01 

6 001 
7 0.02 
6 0.01 

25 001 

57 001 

32 <.01 
i o  0.01 

173 <.01 
30 <.01 

12 e.01 
7 001 
7 0.03 

44 001 
73 002  

13 0.01 

6  0.03 
5 0 0 2  

15 001 
8 0.03 

5 001 
7 ‘.Dl 
4 G.01 

23  0.01 

7 0.02 

.I .. 

63 
59 
61 
E4 

47 
54 

101 

45 
45 

49 
52 
47 
41 
40 

48 
52 
42 

36 
51 

40 
39 
33 

34 
12 

3’3 
38 

1 39 
25 
2 7  

31 
36 
M 
46 
32 

50 
44 
16 
29 

4 71 
<1 39 
<l 48 
<1 52 

. ” 

4 42 
Cl 45 
<1 101 
<1  37 
<1 40 

c1 53 
<1 46 
-4 46 

30 
Cl 50 

e l  41 
C l  49 
Cl 59 
(1 53 

7 113 

16 169 
(1 94 
3 8 0  
6 73 

C l  57 

e1 36 
;1 41 
4 228 
C l  83 
3 8 4  

C l  21 
4 73 

C l  56 
<1 35 
34 94 

C l  42 
<1 74 

1  18 
Cl 103 



TOKLAT RESOURCES INC. ETK 94455 ECO-TECH LABORATORIES LTD. 

S" 
c20 
c20 
c20 
c20 
c20 

= "Lj__Mq?-~"Mn- 
C 1 0  0.52 955 
< io  0.69 624 
C10 0.67 1504 
C10 0 5 2  144 
<lo  0.71 313 

c10 091 7 w  

110 019 599 
< I O  121 470 

<lo  0 %  1119 
C l O  025 1546 

'10 0 4 4  525 
<10 0.16 607 
i l l 1  044 258 
<10 0.43 277 
c10 0.12 3558 

-10 OW 7563 
4 0  022 584 
<lo  017 744 
C 1 0  0.49 1110 
C10 0.43 987 

i l 0  u2ti  11411 
C l O  025 144 
C10 033  511 
e10 036 575 
i 10  0.29 145 

C10 0 2 1  340 
<10 0.07 136 
'10 044 332 

~ 1 0  0 2 4  '719 
<IO 017 531 

C10 0.02 292 
cl1l 024 263 

<10 031 344 
C10 0.28 1234 
4 0  031 261 

c10 0.10 162 
C l O  010 174 
<lo  0.23 942 
4 0  0 I 1  787 

Page 16 

Ma N a %  
c1 0.01 

1 0.02 
1 0.01 

C l  0.02 
c1 001  

24  1050 
Ni P 

M l o a  
44 930 

1 1  550 
6 3 6 0  

S r  Ti Yo ...l V w YA 
29 0.01 C10 27 C10 4 la5 

19 001  <10 30 C10 17 119 
4 <Ol  e10 31 c10 <1 76 

4 0.01 c10 46 <lo <1 63 
4 0.01 <IO <to CI 42 

~- E t #  Tag # 
575  L22N 5r W E < 2  1.60 

A 5  AI % 

577 L Z N  5+ 50 E 0 2  224 
576 LZZN 5+ 25 E <.2 179 

578 L Z N  5+ 75 E < 2  1.21 
579  L22N 61 W E 2 169 

~ . . ~ ~  .~ 

580 L22N 6r 25 E < 2  189  
5 8 1  L22N 6r 50 E i 2  2 4 9  
582 L22N 6r 75 E i 2 1 ?.! 
583 LZZN 7 r  W E ~2 2 4 ;  
584 L22N 7+ 25 E c 2  1.62 

C l  001 
c1 001 
C l  003 
<1 0.02 

1 c.01 

C l  0.02 

C l  001  
2 002 

1 0.01 
1 c o 1  

C l  c o 1  
1 c.01 

C l  <.01 
1 0.01 

C l  c.01 

2 c 01 
<1 001 
c1 <.01 

C l  OW 
2 001  

14 840 
22 12% 
54 1830 
33 1610 
22 1710 

31 970 
17 9% 
26 10% 
27 1010 
34 2230 

34 4530 
39 1510 
20 990 
48 1370 
72 1270 

22 1680 

14 
10 
20 
14 
16 

10 
M 
16 
20 
32 

62 
96 
66 
46 
52 

c20 
c20 
c20 
<20 
e20 

e20 
<20 
(20 
e20 
e20 

c20 

e20 
<20 

'20 
c20 

'20 
C20 
'20 
e20 
<20 

c20 
<20 
c20 
c20 
c20 

<20 
<20 
e20 
<20 
<20 

<20 
<20 
e20 
<20 

4 <01  e10 37 <lo C l  75 
4 cO1 <lo  31 c10 s l  63 

13 0.01 e10 33 4 0  12 1W 
7 C O 1  <10 26 < lo  13 60 

12 0.01 '10 50 4 0  C l  106 

7 cO1 <lo 41 a 0  5 92 
18 001 -10 42  e10 c1 63 

10 c.01 4 0  32 4 0  <1  80 
10 .:01 4 0  28 <10 cl 77 

14 0.01 4 0  31 c10 1 110 

110 
i 30 

585 L22N 7+ 50 E r 2  2.10 
586 UZN 7 t 7 5  E ' 2  134 
587 L22N St m E - 2  1.81 

589 LZZN 8+ 50 E 0 4  109 
588 L22N 8+ 25 E C 2  1.75 

590 L22N 6+ 75 E 0 4  0 6 7  
591 LZZN St W E c 2  1.31 
592 U 2 N  St 25 E .;2 1 1% 

593 L Z N  St 50 E C2 102 
594  L22N 91 75 E C 2 0'10 

595 L.22N 10+ 25 E 0 8 1 3 1  
596 L22N 10+ 50 E c 2  1 8 5  

598 m N  11+ W E 
597  L22N 10+ 75 E 1 0  122  

c 2  120 
599 L22N 11+ 25 E 0 6  135 

600 UZN  11150 E 0.4 1.30 
601 U 2 N   l l t 7 5  E C ?  038 
602 L22N 12 t  W E . :2 133 
603 L Z N  12+ 25 E 2 2 088 
604  L22N 12, 50 E 0 6  2 4U 

10 0.01 
15 0.01 

22 001 
57 c.01 
73 c.01 

66 0 01 

106 C O 1  

12 001 

109 c.01 
60 0.01 

90 eo1 
36 CO1 

179 C.01 
59 ..01 

26 0.02 

32 < lo  c l  189 
37 4 0  c1 w 4  
31 <lo c l  185 
21 e10 4 735 
18 G O  3 sa 
27 < l o  4 118 
38 c10 <1 81 

20 <10 11 143 
16  S10 19 151 

17 ~ 1 0  62 118 

19 ~ 1 0  62 129 
35 a0 < 1  89 
29 < lo  11 89 
3 <lo  95 44 

31 c10 2 106 

48 
24 
32 
30 

28 1550 
13 9% 

28 1 m  
31 17% 14 

22 
14 

22 

52 
4 

38 
31 
34 
34 
24 

M 
16 

6 
22 

51 
40 
511 
42 

1 1 0  

2 0.02 
1 0 0 6  

<1 o w  
1 0.02 

e1 002 

31 1710 
23 963 
30 1 0 9  
31 1 Z C  
37 2020 

14 1370 

16 1250 
6 810 

29 1750 
34 1 x 0  

8 8 3 0  
9 6 8 0  

22 Eco 
5 410 

20 <.01 <lo 22 c10 C l  73 
18 c O 1  c10 27 e10 <1 69 

22 002 c10 30 < lo  4 98 
49 C O l  < lo  18 c10 42 1% 
59 c.01 < lo  16 < lo  87 131 

11 0.01 '10 31 <10 54 
11 0.01 e10 41  (10  <1 50 
12 0.03 e10 31 C10 <1 65 
10 (01  <lO 31 c10 c l  79 

605 L22N 12+ 75 E C 2  1 G O  
606 L22N13+W E C 2  085 
607  L22N 131 25 E <.2 1 88 
608 UZN 13+ 50 E 1.0 2 4 5  
609 LZZN 13 t  75 E 0.4 165 

25 

25 
15 

50 
15 

1 os 
115 
1 85 
140 

..:% U i j  . ,  1 1  39 5 ,  4 U i  
-5 ,Jiii . I  b I 30 1 8 8  
..', ,,,s .., I:% 20 3 i  3.80 
-5 "C.1 -1 3u 19 5; 3.47 
-5 081 ..I 1ti 18 56 259 

c 5  013  il E 8 36 1 6 7  
<5 013 <1 7 11 27 2.08 
c 5  021  < 1  5 6 4 1  1.54 
~5 008 * I  18 15 43 5.05 

<1 0.01 
<1 i o 1  
C l  001 
C l  003  
C l  003 

S l  0.02 

<1 0.02 
1 0.02 

<1 E.01 

110 

125 

230 
125 

55 

610  L22N 141 W E C . 2  082 
611 L Z N  14+ 25 E C . 2  081  
612 L22N 1 4 + M  E C.2 094 
613 L22N 14+ 75 E C . 2  075  

10 
20 

20 
10 
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615 U3N 101 25 E 
616 U 3 N  10t  50 E 
617 L23N 10, 75 E 
618 L23N 11, W E 

619 U 3 N  11+ 25 E 
620 L Z N  l l t  50 E 
621 U 3 N  l l i  75 E 
622 U 3 N  12+ W E 
623 U3N  12+  25 E 

624 L23N 121 50 E 
625 U 3 N  12+ 75 E 
626 U 3 N  13+ W E 
627 U 3 N  13t  25 E 
628 U 3 N  13, 50 E 

629 U 3 N  13+ 75 E 
630 U 3 N  14t W E 
631 U 3 N  14+  25 E 
632  U3N 14+ 50 E 
633 U 3 N  14+ 75 E 

639 BLlO+UO ll+UUN 
E40 BL10+W 11125N 
641 BLlOtOO 11150N 
642 BLlOtW 11+75N 
6<3 BLlOtW 12+00N 

644 Bl.lOIIH1 12bZ'iN 
645 BLlOIW 12t511N 
6.E BLlOlW l?+l5N 
647 BL10+00 13+00N 
646 BLlOiW 13+25N 

649 nLlotcO U+SON 

651 BL10ioo 14t00N 
6% B L l O i o o  13+75N 

652 BL10+00 14+25N 

C . 2  131 
C.2 1.31 
c.2 1.68 
c.2 1.49 

c 2  177 
<.2 0 7 5  
c.2 0.95 
c.2 1.38 
c 2  0.52 

2 0  494 
C 2 2.40 
< 2  0 9 3  

< 2  1.72 

<.2 1.1s 
c 2  1.45 
i 2  138 
< 2 0.59 
< 2  145  

C.2 312 
< 2 0.90 

< 2  047 
< 2  1.69 

( 2  1.43 

C.2 1.15 

< ?  1.09 
< 2 1.92 
c 2  090 
c 2  2.91 
r 2  1-28 

. ' 2  07'1 
- 3  1 01, 
- 2  1.2.1 
c 2 1.29 
S ?  1 3 0  

c 2  0 8 4  
< 2 0.97 
c.2 2.14 
< 2  305 

23 
21 
29 
21 

29 
11 

22 
10 

9 

50 
311 

n 
14  
14 

3 
I :> 
1 4  
I ?  
ti 

18 
n 

?ti 

19 
8 

, I  

I '1 
1; 

In 
/ !  

i 
I! 

h, 
i i i  
1; 
I i  

25 
38 
58 
48 

44 
19 
15 
28 
14 

3Y 
33 
11 
11 
7 7  " 

21 
18 

20 

12 
7 

38 
Y 

26 
8 

2' 

ii 
23 
10 
33 
1 ,  

.I I 

l i  

1:' 
:!'> 

13 
2: 

Cll 
4 0  

76 

42 
35 

37 

48 
3s 
23 
34 
29 

44 
30 
22 
29 

72 

29 
30 
25 
3:: 
14  

49 
55 -... 
I D  

21 
33 

.. . 

. i l l  

34 

55 
17 

:xi 

_. / I  
I ,  

I !  
13 
?1 

3 /  
32  
36 
15 

422 <lo 0.30 
433 c10 046  
5.78 SI0 0.50 
574 s10 044 

5.44 C10 052  
523  dl0 O i l  
3.65  c10 019 

2.26  c10 0.21 
4.88 a 0.33 

4.97 < I O  0.32 
524  <lo 031 
241 c10 0.19 
3.27 C10 0 15 
4.75 <10 0.16 

426 C 1 0  016 
4.62 <I0 0 1 7  
420 E10 016 
383 i l l 1  0 1 2  
280 .10 025  

777 C10 046 
24L < I O  0 1 2  
391 <I0 0?7 

2157 
844 

1201 
530 

750 
329 
661 
549 
314 

1145 
1734 
1 42 

1487 
409 

201 
591 
515 
432 
255 

302 
347 

13cO 
235 

1687 

2531 
4M 
194 
Y7Y 
4 78 

?z7 
1 : w  

152 
%I 

2 r2 

1246 
1532 

1524 
359 

c1 0.02 
Cl 0.02 
c l  0.03 
<1 0.02 

4 003 
C l  002  
s1 002  
<1 0.03 
<1 0.02 

C1 003 
<I 004  

Cl 0.01 
C l  0.02 

C1 0 0 3  

< 1  0.01 
<1 001 
c1 001 
C l  0.01 
(1  002 

<1 <.01 

2 0.02 
1 0 0 2  

<1  0 0 2  
3 0.02 

<1 002  
2 0.01 

< 1  0 0 2  
<1 001  
/ 1  0 0  

. . I  IIK, 
c1 002  
. I  I I O ?  
2 001 
I % I l l  

<l i o 1  
1 c 01 

ci c.01 
i l   c o 1  

36 2560 
43 1420 
52 1610 
38 1300 

50 1430 
23 940 

26 800 
13 740 

22 1290 

i l l  4190 
31 2920 

8 . .  680 

17 1130 
9 1050 

17 890 
19 960 
18 900 
15 1540 
5 590 

24 1310 
23 740 
37 1610 
16 600 
25 1550 

29 1460 
20 910 
10 930 
40 1280 
18 1310 

u l ~ i i l l  
16 680 

20 1010 
13 1n:,ii 

25 1270 

50 1640 
49 1070 
44 1110 
26 1930 

30 
32 
44 
42 

40 
52 
40 
44 
14 

56 
82 

30 
12 

26 

28 
58 
52 
22 
8 

c2 
14 
20 
14 
18 

26 
8 

12 
10 
14 

Ill 
10 
I2 
14 
12 

28 
8 

24 
40 

69 a 1  

50 c.01 
73 c.01 

30 c.01 

97 <.01 
22 001 
19 0.01 
16 0.02 

236 c.01 

118 002 
32 0.01 
18 003 
16 0.02 
28 <.01 

24 001 
12 0.01 
12 0.01 
9  c.01 
9 c.01 

29 <01 
17 a 1  

72 C.01 

44 c 0 1  
17 C O 1  

43 <01  
10 e 0 1  
10 0.01 
13 001 
17 001 

10 OK, 
10 0111 
8 11 02 

n o m  
n 001 

23 0 0 2  
15 001 

42 001 
9 c 01 

27 
33 
46 
38 

35 
41 
3s 
40 
28 

44 
30 

46 
48 
41 

45 
47 
48 
38 
28 

25 
27 
25 
25 
30 

26 
32 
31 
37 
30 

35 
:I1 

:i', 

52 
34 

45 
72 
73 
46 

156  
1 70 
190 
154  

178 
81 
87 

114 
83 

.. 

316 
191 

113 
72 

110 

e€ 
50 
91 
87 
42 

114 
58 

102 
83 

125 

146 
e€ 
46 

149 
77 

37 
72 
5.1 
52 
92 

124 
198 

352 
186 
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C" 

15 
11 

15 
7 

". 
~ 

Pb 
6 

n 
20 

8 
10 

12 
12 

e2 
12 

18 

12 
6 

24 
8 

n 

18 
16 

16 
12 
18 

Sb 
c5 
- ." __ 

<20 
S" 

<20 
e20 

<20 
e20 

c20 
e20 
<20 
c20 
c20 

c20 
e20 
c20 
c20 
c20 

c20 

e20 
<20 

<20 
c20 

e20 
e20 
<20 
<20 
e20 

e€ 
<20 
c20 
c20 
c20 

c20 
e20 
C 2 0  
c20 
e20 

C 2 0  
c20 
c20 
e20 

Sr T i %  w u U Y 2n 
8 0.02 e10 86 -10 cl 79 
7 0.05 c10 93 4 0  (3  w 

~ ~ "" "~ ~ 

Fe:b La M g %  Mn Mo Nd % Ni P 
3.13 C 1 0  0.50 437 <1 0.01 24 540 
3 7 4  4 0  0 19 418 2 002 25 9% 

Eta*a_""__ 
653 0LlOMO 14i50N 
654 BLIOMO 14r75N 
655 0L10+OU 15rMN 
658 BL10+00 15+25N 
657 8LlOiOO 15r50N 

450 <lo 049  -772 
3 2 s  "10 026 479 
1 5 7  i 1 0  0.08 48 

3 71 i 1 0  035  255 
2 17 110 021  191 
3 4 1  C 1 0  05L 665 
3 5 5  i l U  0.81 283 
3 7 6  <lo  096 662 

4.67 r10 049 566 
352 C l U  040 6.16 
2 5 Y  % I O  072 109 
5 3 3  '10 054 5G3 
521  C l O  036  676 

5 72 c10 0 4 5  442 
,488 ill1 0 3  176 
469 -10 045 532 

366 ClO 0.13 1562 
132  C10 0 12 69 

640  c10 007 > l o ( m  
8 9 0  C i O  016  1215 
8 2 2  <lo  039 970 
9 0 3  C 1 0  036 1735 
771 c10 0 2 7  1203 

609 <10 020 >1lXxx) 
6 0 4  <lo  o n  Z l w w  

5.99 c10 034 1938 
565 <10 010 468 
419 < I 0  0 2 8  1115 

474 .IO 044 1110 
4.34 <lo 0 2 9  567 
46L i10 OS7 1178 
4.10 C 1 0  051 1042 
2.73 <I0 007 192 

5 3 2  4 0  0.29 674 
6.15 e10 0.36 2759 
7.37 <10 029 2161 
455 C 1 0  0 17 544 

Pvge 18 

C l  001 26 1920 
c1 0.01 1 1  1160 
c1 0 0 2  2 620 

C 1  001 13 1 1 5 0  
<1 002 9 660 
< 1  001 19 860 
< 1  C O 1  16 1 o W  
'1 c.01 53 1250 

'1 001 17 1660 
cl 001 13 1410 
< 1  r 0 1  9 1390 

C l  0.02 14 1330 
2 0.02 24 z w  

c1 002 13 1750 

c1 0.02 17 1350 
4 002 9 1250 

cl 0.02 6 5w 
<1 0.02 20 1240 

11  0.04 c10 82 4 0  c1 107 
8 0.01 < lo  31 < lo  c, 80 
6 001 e 0  26 c10 c j  21 

7 0.01 a 0  37 c10 c, 53 

17 e.01 c10 32 < I O  c l  83 
9 0.01 < lo  33 <lo <I  46 

25 001 c10 45 c10 < 1  66 
9 e.01 4 0  36 ~ 1 0  < 1  1 M 1  

6 ~ . 0 1  -30 47 a 0  cl e€ 
5 C O 1  C 1 0  39 r10 < 1  72 
7 C O 1  C10 21 C10 Cl 40 

. " 

13 0.01 <IO 48 <IO CI 90 
8 e.01 < I O  44 e10 c1 87 

18 
6 2 

ij 

,ti 6 

24 
11 

11 
9 

15 
5 

13 

Id 

1.' 
8 

11 
4 

2:' 
33 
34 
30 
22 

5 

11 
15 

19 
25 
66 

16 
17  
14 

16 
16 

13 

44 
15 

57 
36 

658 0L10*00 15+75N 
659 0LlOiW 16+WN 
660 BL10+00 16+25N 
661 BL10+00 1660N 
662 BLlOMO 16+75N 

663 8LlOiOo 17WN 
664 BL10*00 17+25H 

668 0L10+00 17+75N 
665 8LlOtW 17+50N 

667 0L10+00 18tWN 

666 8L1OMO 18+25N 
669 0LlOtDO 18*50N 
670 BLlOMO 18+75N 
671 BLlOMO 19rWN 
872 BLlOKxl 19+25N 

673 0LlOiOo 1960N 
674 0L10100 19+75N 
675 0 L l O i O o  20t00N 
676 8LlOtW Mt25N 
67i  BL1OiOo 20t50N 

678 BLlO+W 20+75N 
679 0L10+MI 21t00N 
660 BL10+00 21+25N 
681 0LlOiOo 21+50N 
682 BL10100 214.75N 

683 8 L l O i W  Z+MN 
684 0LlOHXl Zt25N 
685 BLlOtOO Z + % N  
686 BLlOtW Zt75N 
687 0L1040 ZMON 

668 BLlO+OU 23+25N 
889 BL10iOo 23+50N 
690 0L10iW 23+75N 
691 BL1040 24t00N 

c 2  129 15 
~ 2 0 70 111 
' 2 i 51 Ill 
c .2  254 20 
c.2 309 10 

< 2 1 G4 21, 

' 2 1 115 IO 
' 2 1 55 1:) 

c 2 1.11 30 
- 2  1.03 X! 

< 2 1 42  20 
I 2  O ' j Y  25 
<.2 1.15 25 
C.2 063 IO 
( 2  0 5 3  15 

1 6  I 75 50 
< 2  1.40 110 
c 2 1.05 60 
< 2 1 54 ~75 
' 2  1.62 45 

0.8 1 30 41) 
1.4 I 63 20 
c 2 1.55 25 
c.2 0 79 60 
c 2  061 20 

'.I 

9 c 01 
8 0.02 
7 0.01 
5 a 1  
7 0.01 

137 0 0 2  
43 0.01 

9 0 0 3  
13 0.01 
13 002  

158 0.02 
104 0 0 2  
36 001 
18 co1 
89 <.01 

50 
55 
45 
26 
37 

c10 
<10 
r10 
c10 
4 0  

<lo 
c10 

c10 
c10 
<IO 

4 0  
<lo 
c10 
c10 
c10 

75 
62 
84 
46 
59 

23 

50 
57 

33 
35 

140 
256 
70 
74 

34 
69 

113 
62 
09 

63 
38 

48 
55 
19 

148 
496 
1 6 3  
518 
489 

2,; 
57 

134 
no 
53 

3 0.02 47 2810 
7 e.01 87 6570 

<l 0.01 94 2410 
c1 co1 60 2570 
4 ~ 0 1  38 31W 

C 1  001 42 3070 
001 34 2910 

<I 0 0 2  36 1350 

' 5  .. 5 
1 i J  

64 
. .  

3 185 

0 .15 
1 74 

0.26 
I n7  

35 
3 :  

ZY 

2'1 
16 

?!I 
58 

28 
42 

16 

24 
30 
19 
20 
41 

92 
26 
18 
20 
40 

40 
28 
M 
46 
42 

54 
62 
Mi 
50 

407 
440 
439 
289 

1w1 

I 

G 
1 

C2 1.29 25 
c.2 1.25 20 
c.2 1.43 40 
c 2  1.32 25 
<.2 0.38 15 

4 23 
1 1 

37 
31 
s3 
40 
15 

47 e1 <01 47 1490 
c1 0.01 24 16M 

c l  0.02 39 1540 
2 0.02 42  1710 

1 0.02 17 IWO 

2 002 29 1760 
c1 0.02 39 26M 
2 003 72 2850 
1 003 27 1650 

91 c.01 c10 39 4 0  8 523 
02 c.01 < I O  39 ~ 1 0  3 106 

105 0.02 4 0  48 <lo 13 184 
109 0.01 e10 37 '10 1 1  170 
48 0.01 <lo 43 c10 C l  77 

45 001 c10 54 c10 2 130 
30 c.01 4 0  54 c10 21 194 
49 0.01 e10 57 4 0  28 159 
46 c.01 <lo 52 4 0  18 128 

31 
42 
51 
30 

2 
1 

<I  
2 

:!U 
24 

7 

c.2 1.01 40 
< . 2  1 4 0  30 
c.2 1.10 95 
c.2 0.97 25 

19 
29 
43 
15 

40 
55 
76 
36 

31 
37 
i o  
36 
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" 

693 n L 1 o m  2 4 6 0 ~  
694 8L101W 24r75N 
695 BLlOIW 25+WN 
696 BLlOXy3 25+25N 

697 BLlOioo 25t50N 
ti98 ULlOtWJ ?5+/5N 
6% BLlOIoo 26+0tiN 
7 w   ~ ~ i 6 1 w  6 + 2 5 ~  
701  BL16+W 8+50N 

702 BL161W 8+75N 
703 B L ~ + W  S+WN 

705 BL16+W 9+50N 
704 8L16rOO !3+25N 

706  BL16IW 9t75N 

707 nL16tco IO+OON 
708 8118tW 10+25N 
709 BL16tW 10t50N 
710  BL16iCo 10t75N 
711 ~ L I S + W  ~ I + W N  

712 L26N 7 *  25 E 
713 U6N 7+ 50 E 
714 U 6 N  7+ 75 E 
715 L26N 8+ 00 E 
716 U 6 N  8t 25 E 

717 U 6 N  6 + W  E 
716 U 6 N  61 75 E 
719 L26N 9 1 M  E 
720 L26N 9* 25 E 
721 L26N 91% E 

< 2  0 1 5  
c 2  137  
c 2  127 
< 2  136 

< 2 1 ?I . ? I I!, 
i 2  unz  
< 2  0 4 /  
s z  ~ z t l  

2 11 90 
I 2  0 9 /  
i 2 0.93 
.:2 083 
< 2  095 

c 2  122  

< 2 1 (11 
a 0 7 0  

' 2  1 3 4  
r 2  097 

- 2  139 
c 2  149  
G 2  099 

0 2  21s 
1 2  titi6 

0 4 16.1 
1 2  1.74 

0 4  ti98 
1 0  166' 

0 4  1 1 4  

< 2  ti80 
1 0  11'1 

< 2  139 
c 2  151 

<.2 1.50 
c 2  1 2 3  
c 2  on/ 
0.2 0.92 

<.2 1 au 

4,: 48 5?6 C10 0 49 733 
i? 3; 4 1 I -10 u 31) 925 
;XJ 2s 481 C I U  o 24 704 

'1 18.1 n o i  4 0  11 07 4384 
45 33 444 ClU 0.24 451) 

?I I 7  2 7 2  110 011 144 
z /  5.1 6 4 4  < l o  015 564 
31 64 536  C10 0.24 4558 
31 ?z 555  4 0  023 1152 
37 20 4 46 C 1 0  029 678 

5.9 33 630 c10 0 4 4  849 
3<1 30 338 <10 020 338 

31 23 4.56 .:lo 038 1056 
.13 29 5 4 3  C10 036  1363 
u 20 437 110 0 3 8  694 

4,l 3;  5 ! A  -,il u4.1 1 z /  
42 31 5 5 5  i l l 1  0.38 1057 
31 28 4 94 c10 031 633 

/u 3d 4 titi c10 0 4 0  863 
!i 15 221 C l O  0.14 613 

a 

49 4 I 2  ClO 0.40 
35 5 %  < I U  036 
51 416 .:30 0.35 
21 4 22 C I O  ti25 
39 24x3 C l 0  o m  

H 62 261 i1u 031 
8 31 4 3 3  < i o  0 15 

2b 35 479 ci0 0.36 

28 20 583  E 1 0  044 
19 23 4 46 C i O  037 

18 21 4 4 8  <IO 0.36 
24 $8 4.73 a 0.44 

S 6 1 7 3  C 1 0  0.15 
14 6 4U3 C1U 0.25 

1118 
685 

872 
488 
258 

297 

1 ZOG 
620 
448 

408 

495 
460 

291 
1 05 

Mo Na% 
<1 0.02 
<1 0.02 
2 0.02 
2 002 

<1 0.02 

-~ 

<1 0.02 
( 1  0uz  
c1 0 0 3  
4 0 02 
1 0.02 

C l  002 
C i  001 

C l  002  
1 002 

< l  003 

C l  0.02 
<i 0.03 

e1 0.02 
Cl 002 

C l  0.01 

<1 001 
2 0.02 
2 0 0 2  
2 001 
4 001 

2 001 
2 002 
1 001 
2 001 

C l  0.01 

<1 c.01 
Cl 0.01 

<1 0.02 
4 003 

1 0.02 

Cl 0.02 
Sl 0.02 
<I  002 
< I  0.02 

25 Z!W 
Ni P 

37 1830 
19 1970 

45 1270 
42 4020 

31 14W 
42 1290 

107 3470 
24 1730 

25 2060 

54 2700 
14  2170 

50 2070 
28 2690 
21 2170 

35 1960 
23 1551) 
26 1490 
35 1490 
27 1550 

42 2160 
39 2030 
33 1730 
10 730 
26 1840 

30 1180 
34 1810 
33 1230 
20 2590 
18 851) 

20 810 
19 1030 
25 1460 

21 1103 

14  780 
19 503 
3 630 
7 1170 

in 11% 

Pb 
M 
44 
48 

54 
74 

~ 

M 
46 
50 

208 
74 

56 
86 
90 
60 
42 

56 
50 
40 

42 
58 

66 
48 

50 
32 
36 

32 
54 
50 
62 
28 

32 
46 
42 
32 
40 

28 
30 
20 
26 
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?. 
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107 001 <lo 36 ~ 1 0  23 1 8 5  
33 a 1  -40 37 <lo -1 113 

16 <01 <lo 44 <lo cl 162 
27 c.01 <lo 45 <IO <I  174 

1U3 CO1 e10 36 <IO 15 109 
20 0.01 C10 42 c10 cl 153 

28 0.01 <10 47 <IO c1 68 
97 <01 c10 ?1 <10 54 531 
Z! 'U1 <10 46 <lo <1 92 

21 C O 1  C 1 0  41 c10 cl 53 
20 <.01 4 0  28 c10 (1 165 
30 c.01 c10 34 4 0  7 176 
14 C O 1  c10 55 <IO <1 108 
19 <01 <10 34 <IO <1 65 

31 <01 <10 59 <IO <1 139 
21 <01 C7O 40 <IO c1 95 
68 c.01 4 0  30 < l o  6 120 
55 C.01 e10 44 ClO 9 185 
71 '01 <IO 26 '10 4 159 

25 001 <lo  50 e10 cl 166 
28 SO1 <IO 42 <lo  25 170 
24 0.01 <IO 47 e10 c1 124 

23 i o 1  4 0  29 <lo < 1  156 
10 e01 <IO 28 -10 cl 66 

15 001 <io 28 <io C I  127 
13 c.01 4 0  36 c10 2 164 
16 <Ol <lo 25 r10 4 159 

74 <.01 c10 14 <lo 4 71 
17 <.til c10 29 c10 <1 90 

56 C O 1  <IO 14 E 1 0  e1 101 
8 c.01 4 0  25 4 0  4 76 

36 c.01 <IO 26 c10 9 78 
23 cO1 4 0  33 c10 1 96 

12 0.01 4 0  29 cl0 2 63 
10 001 ~ 1 0  31 c10 4 69 
11 <.01 4 0  29 c10 <1 32 
7  c.01 c10 39 c10 <1 48 

26 0.01 < I O  37 <IO 20 loa 
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~. . Et tt Tag U -. .. 6%~ 4' ~~ '. 
731 U6N 12t 25 E 0 8  069 
732 U6N 12+  50 E 0.2 1 5 5  
733 U 6 N  12t  75 E ' 2  1.06 
734 L26N 13t W E 0.2 1.68 
735 U S N  13t 25 E <.2 1.01 

736 L Z N  13, 50 E 
737 L Z N  13+ 75 E 
738 L B N  14t  W E 
739 L X N  14t 25 E 
740 L Z N  !4+ 50 E 

741 L B N  14, 75 E 
742 U6N  151 W E 
743 U 3 N  51 W E 
744 U3N 5t 25 E 
745 U 3 N  5r 50 E 

746 U 3 N  5+ 75 E 
747 U3N 61 W E 
748 U 3 N  6t 25 E 
749 U 3 N  6 t  50 E 
750 U 3 N  6t 75 E 

751 U 3 N  7 t W  E 
752 U 3 N  7+ 25 E 
753 U 3 N  7+ 50 E 
154 U 3 N  7+ 75 E 
755 U 3 N  81 W E 

756 U3N 8 t  25 E 
757 U 3 N  6t 50 E 
758 U3N 8t 75 E 

760 U 3 N  9+ 25 E 
759 U 3 N  9t W E 

761 U 3 N  9t M E 
762 U 3 N  9+ 75 E 
783 U 4 N  5t W E 
764 U 4 N  5+ 25 E 
765 L24N 5+ 50 E 

C 2 1.67 
06 1.43 
c 2  1 5 5  
0 4  119  
< 2 1.70 

< 2  2.18 
< 2  O Y Y  

1.0 1 3 9  

< 2 0 !T2 
I 8   1 4 4  

o n  1 5 5  

02 2.60 
< 2  1 8 2  

0 4  2.06 
1.2 206  

< 2  268 
1.0 3 20 

0 2  223 
0 4  215 
0 2  090 

< 2 1.25 
c.2 1.00 
1.0 0.95 
<.2 1.32 
0.6 1.24 

0 6  1.90 
0.4 1 38 

0.4 1.92 
0 2  1 0 2  

0 4  191  
0.4 1 75 
0 4  1.80 
c 2  111 

40  70 ' 3  

30 115 
35 ti5 5 
2s '55 .!j 

30 70 i s  

15 95 ' 5  
40 90 -5 
50 65 c5 
35 160 CS 

311 65 -S 

45 95 -5 
45 6s r 5  
40 95 <5 
50 90 '5 
35 160 c 

55 190 i s  
75 110 r 5  

40 70 <5 
55 85 r5  
30 60 ~5 

30 50 .:5 
30  130 
35  185 <5 
40 130 r S  
30 85 ..5 

c5 7s cs 
cs 8s 5 

5 55 10 
10 45 6 

5 i o  -5 
5 75 E 5  

<5 ut1 r 5  
4 70 S 

i 1  15 28 29 
. I  16 20 23 
( 1  18 2.3 22 
'1 ti 1 1  19 
(1 I I  17 17 

11 U 4 14 
i l  15 27 22 
( 1  M 21 39 

~, 7 1s 12 
I 15 19 26 

~I 7 3  23 68 
G 1  15 27 34 
s 1  1s 73 45 
'1 10 3.3 1 7  
-1 13 16 49 

1 36 32 53 
.1 19 M 23 
..I 17 19 23 

/ I  9 6 23 
I I 6  32 30 

CI 1 1  I O  21 
~ : l  9 7 34 
3 I 6  15 63 
2 21 14 174 

(1 1 8 .  9 38 

2 14 24 70 
2 30 3 43 . . .  

,:I 23 26 31 
I l i  28 52 

l 23 24  40 ,, 1 1  1u I 

~~~~~~~ "_ FC % 
3 31 
4 99 
5 21 
5 60 
4 57 

6 16 
4 87 
4 68 
4 94 
4 14 

5 46 
2 51 

4 97 
4 44 
3 79 

5.72 
6 17 
4 72 
7.09 
4.54 

9.05 
6 26 
5.87 
7.50 
4 38 

4.81 
3 52 
4.36 
4 83 
4 34 

4 94 
5 86 

5 16 
4 31 

6 23 
4 95 
5 58 
5 16 

< I O  030 678 
4 0  048  788 
< I O  032 603 

ClO 036 644 
C 1 0  040 820 
< I O  049 722 
c10 024 216 
C10 040 446 

G!O 031 273 
<10 0.65 413 
c10 0.38 934 
c10 037 3424 
il0 030 223 

< l o  050 476 
<10 0.60 965 

e10 0.57 413 
C 1 0  047 320 
< l o  0.45 665 

4 0  063 716 
<10 043 694 
C 1 0  033 520 

<lo 016 329 
c10 041 521 

<10 016 561 
4 0  0.28 303 
C 1 0  0.31 1206 
c10 0.35 868 
c10 029 650 

<10 0.34 1393 
10 0.21 387 

. .  
e10 0.92 724 
C 1 0  035 261 

30 O M 5  1351 
20 075  1191 

C 1 0  026  3W 
30 072 665 
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Mo N a %  ~ Ni P 
2 0 0 2  7 980 

r 1  0 0 2  28 1100 
Cl 0 0 2  14 1930 
Cl 002 23 1140 
Cl 003 13 900 

<1 0 0 2  20 1010 
(1 0 0 2  16 1310 
2 003 21 970 

dl 0 0 2  10 1010 
<1 002 7 900 

<1 0 0 2  7 560 
<1 0.02 21 1550 
3 001 29 830 
1 <01 19 1330 
2 001 la 670 

< 1  0.01 24 850 
2 0.01 34 960 

c l  4 1  25 910 
2 a 1  10 800 
1 001 24 1040 

Cl 0.03 42 1830 
Cl c.01 22 1010 
<1 <01 21 1350 

Cl EO1 14 1870 
2 co1  25 1020 

<1 001 14 830 
Cl c.01 12 880 

2 c.01 28 1230 
1 0 1  37 1150 

r l  q01 19 1430 

1 c.01 28 1190 
<1 C.01 41 1710 . . . .  
<I C.01 24 950 
<1 <.01 16 750 

cl c.01 56 960 
C l  e.01 41 910 
~1 c.01 49 970 
<1 e01  22 1150 

~" . " Pb 

34 
38 

36 
36 
28 

40 
30 
30 
30 
22 

20 
20 

42 
40 

32 

40 
60 
58 
46 
82 

24 
18 

28 
16 

28 

28 
36 
48 
44 
36 

40 
40 

12 
10 

34 
24 
98 
20 

C5 <20 22 0.03 
<5 c20 14 c O 1  
'5 a0 10 eo1 
<5 520 22 c.01 

c5 <20 14 c.01 
' 5  <20 53 c.01 
c5 c20 53 0.01 
<5 <20 7 c.01 
c5 <20, 9 c.01 

4 <20 18 <01 
c5 c20 11 001 
c5 c20 7 co1  
c5 <20 37 co1  
<5 e20 9 eo1 

c5 e20 29 co1  
c5 <20 5 co1  

<5 <20 5 001 
<5 <20 28 e.01 

c5 e o  n c.01 

c5 <20 10 c.01 
<5 <20 11 c.01 
4 c20 8 c.01 
c5 c20 8 c.01 
c5 <20 6 c.01 

<5 c20 5 a 1  
c5 c20 59 e.01 
c5 <20 a3 a 1  
<5 < 2 u  33 a 1  
<5 <20 41 a 1  

<5 <20 13 c.01' 
c5 e20 16 0.01 

c5 c20 8 s.01 
<5 <20 Cl c.01 

<5 c20 8 c.01 
c5 <20 7 c.01 
c5 e o  5 eo1 
<5 < 2 u  Cl <01 

. . .  

"" - 
41 
v 

38 
48 
34 
33 

37 
30 
32 
29 
28 

28 
18 

26 

33 
19 

25 
31 

51 
26 

22 

42 
42 
32 
40 
22 

27 
19 
25 
24 
21 

29 
29 

26 
23 

22 
21 
22 
23 

"_ 
4 0  Cl 

W Y  

<lo Cl 
C10 6 

< l o  C l  

e10 4 

4 0  c1 
4 0  2 
4 0  10 
< l o  Cl 
< l o  Cl 

s10 Cl 
s10 c1 
c10 4 
c10 c1 
c10 c1 

4 0  e1 
< l o  <1 

c10 '1 
4 0  4 
< l o  Cl 

<lo 4 

< l o  C l  

4 0  <1 

<lo  Cl 
4 0  e1 

4 0  Cl 
< l o  Cl 
'10 3 
C l O  <1 
4 0  <1 

4 0  9 
4 0  8 

c10 '1 
c10 Cl 

4 0  7 
c10 11 

a 0  9 
<lo  c1 

. .  

__ - 2" 
58 

83 
90 

105 
71 

101 
78 
81 
49 
58 

41 
75 

121 
88 

51 

115 
112 
152 
103 
157 

143 
1W 

115 
89 

45 

54 
229 
509 
252 
127 

129 
192 

93 
58 

120 
101 
107 
81 
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TOKLAT RESOURCES INC. ETK 94455 

E L l l T a g l . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ A g  A! 
770 U 4 N  6r 75 E E 2  126 
771 U 4 N  7 r  W E 0 2  150 
772 U 4 N  7t 25 E 
773 U 4 N  7+ 50 E 

0.4 1 88 
0 2  1.81 

774 L24N 7+ 75 E 0 2  1 56 

"" 

775 U 4 N  8+ W E 
TI8 1.24N 8+ 25 E 
777 ~ 2 4 ~  8 r  50 E 
778 L24N 8t 75 E 
779 U4N 9+ W E 

780 U 4 N  9 t  25 E 
781 U 4 N  9t 50 E 
762 U 4 N  9t 75 E 
783 U 4 N  101 25 E 
764 L24N 101 50 E 

785 U 4 N  10t 75 E 

787 U 4 N  l l +  25 E 
786 U 4 N  lli 00 E 

769 U 4 N  I l +  75 E 
788 U 4 N  11+ 50 E 

790 U 4 N  12+ W E 
791 U 4 N  12t  25 E 
792 U 4 N  12+ 50 E 
793 U4N  12+  75 E 
794 U 4 N  13+ 00 E 

795 U4N 13, 25 E 

797 U 4 N  13+ 75 E 
796 L24N 13, 50 E 

799 U 4 N  14+  25 E 
796 U 4 N  14t  W E 

Bw U 4 N  14+ M E 
601 U 4 N  14+ 75 E 
802 U4N 15t  W E 
803 U5N 6+ 25 E 
804 U5N 6+ M E 

805 U5N St 75 E 
ME U5N 71 00 E 
807 U5N 7 t  25 E 
606 U5N it 50 E 

0 4  14' 
0 4  I :,.I 
0.2 131) 
0 4  1 2 5  
2 0 1 (ld 

0 2 1 90 
1 2  0 2 0  

0 4  1 1 3  
0 J  1 %  
0.2 Io0 

0 4 0 %I 

0 6  U L U  
0.6 0 75 

c 2 0.72 
1 2  1.55 

C.2  1.08 
1.0 1.68 

0.2 1.23 
0 6 0.99 
<.2 1 00 

0.2 1.54 
c.2 167  
0 2  I 0 6  
<.2 0 8 3  
0.4 1.28 

0.2 1.10 
<.2 2.09 
0.2 1.42 
0.4 1 42 
1.0 1.09 

c 2 200 
<.2 0.79 
c 2  0 9 0  
0.2  1.31 

~ 
~ 

La M y %  Mn 
110 0.31 223 
<10 019 302 

20 0 54 1447 
20 0 3 4  705 
3u 013 934 

c10  0 1 9  783 
IO o ZII in5 

.lU 03.1 1121 
<IO 0.17 2% 
C l l l  0 32 9\51 

< I O  0 2 5  1440 
40 0 35 1224 

10 0.31 854 
I O  078 1523 

20 0 1 2  3% 

311 I123 515 

4 0  11.14 69 
20 005 15a 

20 0.20 168 
10 016 225 

s10 0.20 181 
20 0 2s 207 

10 020 151 
70 021 794 
10 0.11 1505 

4 0  024  874 

20 026 134 
10 026 232 

20 012 187 
20 0.16 239 

10 0.17 319 
10 034 275 
10 0.25 553 

-10 0 33 3080 
-10 033 5833 

6 0  073 704 
~111 008 115 
c10 0.13 710 

IO 031 715 
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~~ 

24 840 
N i  P 

1 1  630 
41 '2360 
55 1170 
24 1160 

~~ 

23 1460 
46 10% 
56 1310 

35 1620 
18 18M 

5 1370 
50 7210 
98, 1930 
48 1320 
33 1120 

37 1430 
46 970 

25 1180 
1 12W 

30 1530 

32 15W 
22 760  
24 910 
20 1690 
30 1310 

16 990 
15 1040 
12 790 
12 640 
15 820 

13 780 
18 11W 
14 TI0 
23 2090 
37 2050 

26 9w 
6 470 

46 1220 
18 1350 

Pb Sb 
24 C 5  

18 c5 
18 4 

10 cs 
12 c5 

6 ' 5  
24 <s 
36 E 5  

34 <5 
44 ' 5  

24 c5 
52 6 
76 c5 
34 c5 
24 <5 

6 r 5  
14 r5 
26 C 5  
14 e5 
56 c5 

Ea c5 
30 4 
40 4 
20 <5 
42 C5 

36 <5 
22 c5 

4 cs 
8 c5 
6 ' 5  

8 e5 
8 4 

44 ' 5  
2 c5 

14 ' 5  

24 ' 5  
72 4 

8 4  ' 5  
38 c5 

e1 e o 1  c10 28 r10 2 109 
24 C.01  C10  21 <IO 6 332 
45 C . 0 1  .lo 24 C 1 0  6 430 
3 -.01 <lo 28 ClO Cl 89 

132 c o 1  110 I 1  e10 22 x12 

189 <.01 <10 2 <10 3 158 
12 001 e l0  34 C 1 0  23 x14  
W 0.03 <10 47 E 1 0  10 264 

40 001 110 33 c10 8 107 
I8 001 < lo  33 '10 7 159 

155 i o 1  <IO 1 1  <10 23 98 

80 .:01 clli 6 <lo  8 103 
77 <.Dl < I 0  17 <10 13 65 

28 0.02 < I O  42 c10 1 76 
43 0.02 < I O  18 c l0  22 96 

40 0 0 2  C l O  22 e10 19 104 
I8 <01  C10 23 4 0  1 101 

175 <.01 <10 5 <10 38 90 
14 cO1 4 0  22 < l o  3 96 

46 0.01 c10 29 4 0  8 101 

55 0.02 c10 26 c10 7 64 
6 <.01 <lo 26 4 0  c1 86 

46 <.01 <lo 22 c10 1 48 
2 0.02 4 0  34 < l o  1 53 
4 E.01 <lo 24 4 0  4 47 

1 c.01 c10 27 c10 Cl 49 
4 cO1 <lo 23 4 0  c1 67 

16 0.01 4 0  32 <lo  1 168 
2 cO1 <lo 29 4 0  c1 57 

32 0.01 4 0  24 4 0  9 184 

10 4 1  4 0  26 4 0  2 124 
4 c.01 c10 37 4 0  Cl 39 

26 e.01 < lo  21 c10 7 387 
17 C.01 e10 29 c10 c l  192 
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TOKLAT  RESOURCES INC. ETK 94455 ECO-TECH LABORATORIES LTD. 

E t #  Tag !4 
809 L25N 7 t  75 E 0 2  139 <5 165 r5 0.56 2 22 23 26 578 10 0.34 964 e l  C O 1  58  1230 50 <5 C20 22 0.01 <lo 24 C10 9 189 

Aq AIY- As Ba ,~_81- <?~"_,_-= =__"_&-_ Fen% La Mg '/a Mn MO Na:b ~ NI P Pb Sb Sn Sr Ti % U V W Y Zn ~ " _ _ _  
810 L25N 81W E 
811 U 5 N  8 t  25 E 
812 L25N 81 50 E 
813 U 5 N  8+ 75 E 

814 U 5 N  9 t W  E 
815 L25N 9t 25 E 
816 L25N 9+ 50 E 
817 L25N 9+ 75 E 
818 U 5 N  lot 25 E 

819 U 5 N  101 50 E 
820 U 5 N  101 75 E 
821 U 5 N  11+ W E 
822 L25N 1 l i  25 E 
823 L25N  11+ 50 E 

824 U 5 N  11+ 75 E 
825 U 5 N  12+ W E 
826 L25N  12+ 25 E 
627  L25N 12+ 50 t 
828 U 5 N  12+ 75 E 

829  L25N 13, W t 
830 U 5 N  13+ 25 E 
831 L25N 13+ 50 E 

833 U 5 N  14+ W E 
832 L25N 13+ 75 E 

834 L25N 14+ 25 E 
835 USN 14+ 50 E 
836 U 5 N  14+ 75 E 
837 U 5 N  15+ W E 

0 2  1.03 
< 2  103 
C . 2  075  
<.2 1 0 4  

0.4 1 3 5  

0.4 1.74 
c 2   1 1 7  

0 2  161 
0 4  1.84 

0.2 1.25 
0 2  095  
0 2  1 3 2  
< 2  157 
c 2  074  

c 2  1 5 5  

.z 1 7 1  
r .2  0.62 
c 2 1.07 

0 4  168 
c 2 0.60 
< 2  1 3 6  
< ?  162  
0 2 1 70 

0 2  1 5 9  
0 4  1,74 
c 2 1.37 
< 2  179 

0.2 I 48 

235 
90 

1 0 0  
35 

IO0 
I20 
145 
80 

110 

85 
60 
50 
85 
55 

75 
65 
65 
45 
80 

30 

15s 
35 

55 
10 

60 
60 

I20 
SO 

0 12 
127 

0 114 
0 uti 

0 24 
0 46 
0.44 
0 24 
0 :10 

o n4 
0 84 

081 
0 48 
u 1s 

11 25 

il ill 
l I .?z  

u 114 
' 01 

0 (x3 
u ,I2 

0.08 
0 (x, 
0 is, 

0 3s 
0 25 
0 16 
0 25 

17 19 39 380 
10 17 2 4 10 

13 n 5 549 
7 11 C1 237 

26 26 32 6a4 

23 32 29 526 
13 21 2 397 

23 33 24 559 
23 30 42 5.92 

16 23 19 4.69 

10 20 7 301 
12 20 11 424 

16 24 4 4.54 
ti 14 E l  3 M  

1 6  21 5 4 . z  
14 20 38 4.m 
1 1  :?I 6 5 0 3  
ti 13 .I 244 
(i 13 ;1 2.m 

12 ):i l ?  s 55 
6 19 - 1  234 

i i  21 9 4 8 5  
i l l  32 12 6 23 
16 20 2 416 

13 18 6 371 
18 21 7 4.41 

17 23 1 464 
9 19 C l  505 

< l o  0.34 
4 0  0.14 

<10 023 
20 0.09 

10 0.32 

20 035 
10 0.37 

20 026  
20 041 

10 028 
0 0  023 
20 024 
20 033  
10 009 

ClO 029 
20 031 

i l U  0 3 1  
20 0 I2 
20 020  

'10 021  
20 004 

<lo  020 
e10 0 3 4  
20 036 

30 027 

4 0  024 
30 0.40 

20 0 5 4  

590 
210 
141 
361 

819 
305 

1034 
834 

109.5 

577 
252 

595 
175 

121 

566 
369 
206 

318 
1  68 

357 

478 
133 

726 
702 

354 
506 

503 
158 

c 01 
< 01 
<.01 
<.01 

c 01 
c 01 
c 01 
c.01 
<.01 

c 01 
c 01 
< 01 
co1 
c 01 

c 01 
< 01 

01 
< 01 
c.01 

< 01 
01 

c.01 
G.01 
c 01 

c.01 
c.01 
c.01 
< 01 

52 13W 
26 630 
20 590 
32 2203 

59 14M 
34 780 
49 1310 
51 1450 
49 1930 

38 9W 
28 730 

26,  1160 
28 1190 
14 1210 

32 890 
22 1030 
20 630 
11  640 
10 920 

22 2260 
13 890 
21 1190 
40 1260 
25 1040 

25 910 
33 750 
16 540 
25 710 

30 e5 
22 c5 
14 c5 
40 c5 

50 c5 
22 c5 
42 C5 
44 <5 
48 <5 

24 <5 
18 c5 
16 C 5  
20 c5 

4 e 

22 <5 
16 .;5 

10 <5 
4 e' 
4 c5 

50 c5 

30 4 
8 <5 

38 <5 
12 c5 

10 <5 
6 C 5  

8 c5 
4 e5 

e 0  
c20 
E20 
c20 

c20 
E20 
c20 
C 2 0  
c20 

R O  
R O  
c20 
c20 
<20 

<20 
<20 
<20 
<20 
c20 

<20 
<20 

<20 
c20 
e20 

e0 
c20 
c20 
<20 

79 G O 1  

10 c.01 
11  co1 

12 001 

17 c o 1  

36 001 
25 0.01 

19 0.01 
29 0.01 

42 0.01 
59 co1  
65 < O l  
35 0.01 
11 c.01 

17 0.01 
12 e.01 

4 001 
1 co1 

C l  <01 

2 0.01 

11 <01  
6 C.01 

50 C.01 
2 e.01 

32 CO1 
18 e.01 

15 001  
8 0.01 

17 
29 
21 
30 

25 
21 
30 
30 
30 

28 
25 
20 
28 
29 

26 
24 
24 
23 
21 

32 
22 
27 
30 
24 

20 
24 
33 
25 

<1 
9 

<1 
<1 

8 
2 

20 
16 

10 

10 

22 
4 

<1 
8 

8 
5 

e1 
1 

<1 

<1 

3 
1 

10 
2 

18 
13 
C1 

4 

173 
104 

102 
54 

219 
128 
173 
191 
182 

107 
107 
63 
87 
42 

84 
92 
87 
54 
52 

1 05 

1 02 
46 

131 
73 

60 
58 
49 
66 
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TOKLAT RESOURCES INC. ETK 34-45) 

4 C  DATA: -~ "" ~.~ ~~~ ~~~ ~ " A L ~  Pi '. 
Repea,: 

39 LlON 18+ 75 E e 2  201 
1 L9N: 14, 00 E c.2 1 MM 

7 7  L16N 9r 00 E 2 306 
115 L17N 8+ 50 E 0 6   1 1 8  
153 L18N 8 + W  E 
191 L19N 7+ 50 E 0 2  1 4 7  

1.2 0 76 

229 L l l N  12+25 E < 2  097 
267 L13N 11+75 E O M  105 
305 L14N 1 l t 2 5  E c 2  0.76 
343 L12N 10+ 75 E 0 2  194 
381 LlON10+25 E 0 6  Ob9 
419 L15N 9+50 E 0 4  2.10 
457 M N  14+  25 E '2  1.27 
495 U S :  14+ 75 E 
533 L45: 13, 75 E 

1 0  141 
c 2 0.77 

571 U O N  9+ 00 E 2 140 
609 U2N 13, 75 E 0.4 1.72 
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A S S A Y I N G  
G E O C H E M I S T R Y  

E N V I R O N M E N T A L   T E S T I N G  
A N A L Y T I C A L   C H E M I S T R Y  

lOOdl E. Trans Canada Hwy..  R.R. -2,  Kamloops. B.C. V2C 2J3 Phone (604) 5734700 
Fax (604) 573.4557 

METHODOLOGY 

a) Gold - Geochemical Fire Assay - A.A. 

A 10.000 gram  sample is fire assayed by conventional  fire assay 
procedures. The resulting bead is dissolved in 3 m l  aqua  regia and 
is. analyzed for gold by Atomic  Absorption. 

Minimum Reportable Concentration: 5 (Pbb) 

b) 30 Element ICP Aqua  Regia  Digestion 

A one gram sample* is digested with a 6ml mixture of HCL, EINO,, H,O 
in a ratio of 3:2:1. The digestion is carried out at 95OC  for two 
hours. The digested  sample is made up to 20ml with distilled  water 
and analyzed by IC?. 

Minimum Reportable Concentration: 

a) Aqua Regia  Digestion 

A9 
A1 * 
A s  
E* 
Ea* 
Si 
Ca* 
Cd 
co 
Cr* 

0.2 ppm 
0.01% 
5 Ppm 
2 PPm 
5 PPm 
5 PPm 
0.01% 
1 PPm 
1 ppm 
1 ppm 

cu 

x* 
Fe * 

La 

Mn * 
MO 
Na* 
17 i 

Mg * 

D *  - 1 

0.01% 
1 DPm 

0.01% 
10 ppm 
0.01% 
1 ppm 
1 PPm 
0.01% 
1 2pm 

.C ppm 

Pb 
Sb 
Sn 

Ti* 
Sr* 

V 
U* 

w* 
Y 
Zn 

Dissolution of elements marked by a?. asterisk may not be comple-te. 
* 2 gram sample  can be used at no extra charge 

Copper Assay 

A 29 sample is digested in a 200ml phosphoric flask  with HN03, HC1. 
The  digestion is carried out on a hot plate for 2 hours. The 
sample is bulked. up  with distilled water and analysed for  copper by 
Atomic Absorbtion. The  minimum  reportable  concentration is <0.01%. 
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Quality control 
w 

ASSAYING 

ANALYTICAL  CHEMISTRY 
GEOCHEMISTRY 

ENVIRONMENTAL  TESTING 

10041 E. Trans Canada Hwy.. R.R. ' 2 .  Kamloaps. 8.C. V2C 2J3 Phone I6041 573-5700 
Fax 1604) 5734557 

a) Sample  Preparation 

Random  Duplicate  samples are  split from each shipment and 
introduced in each  suite of samples sent to  the laboratory for 
analysis. No less  than one sample in forty is re-split. Each 
sample is assigned a unique lab  number and barcode to be  read by 
the  barcode  reader at the weigh  station. A second person checks 
the lab  number  assignment  for accuracy. 

b) Weiqhinq Stations 

.Each balance is calibrated twice during  each  shift using N.B.S: 
referenced  weights.  Samples are  identified  prior to weighing by 
use of a barcode reader. The sample identification, sample  weight 
and  analysis  required is automatically captured by computer. 

c) Fire Lab 

Separate  fusion pots are used for Assay, Rock Geochem and Soil 
Geochem. The pots are catalogued and are not reused until  the 
assay  is  completed.  Pots which were used for samples containing 

All flux  mixtures are tested for purity  before  use. 
high or anomalous gold values are  discarded  at  the  end of each day. 

d) ' Analysis 

Samples are analyzed from test tube racks containing fortqr test 
tubes. Each  rack  will  contain thirty-seven samples, (one of which 
may  be a blind  duplicate re-split form the bucking facility), one 
blank,  one  soil standard and one duplicate  sample. Approximately 
25 Can Met and several in-house standards are routinely used by our 
laboratory. As a minimum, a full 10% of all samples analyzed are 
quality  control samples. In addition to the quality control 
analyses,  check  analyses are  routinely  performed to verify data  for 
anomalous samples. 

w 



ASSAYING 
GEOCHEMISTRY 

ANALYTICAL  CHEMISTRY 
ENVIRONMENTAL  TESTING 

J 

The samples are  analyzed in the following order: 

Test Tube 

840 

81 

Contents 

Soil Standard (CanMet  or In- 

calibration and sample 
House) to verify instrument 

digestion. 

Reagent Blank to check  for 
reagent contamination and 
instrument zero. 

u 
$ 2  to t 3 a  Analysis of samples. 

8 3 9  
U 

Sample Duplicate. 

# 4 0  

u 

S o i l   S t a n d a r d   a n d  
Recalibration. 

Qualitv  Control  Data Assessment 

L;i Each element analyzed in the  soil standards has an individual 

u analysis is considered to  be out of control and is stopped when  the 

statistical  plot of standard deviation for  the analysis. Upper and 
lower  warning limits are set at 2 2  standard deviations. The 

value exceeds +3 standards deviations. If the nature of the 
problem cannot be determined, the entire block of samples is re- 
analyzed. The results  for &uplicate  and blind duplicate pairs must 
fall  within  our  tolerance limits for precision of geochemical 
analysis as outlined below: 

w 

ii >.veraoe Value ?recision 

1 to 2 times  detection limit f 100% 

5 to 6 ' I  t 4 0 %  
7 to 10 / '  + 25% 
11 to 100 " + 15% 
> 100 " 

i-d 3 to 4 - f 60% 
- 

- 
- 
- - + 10% 
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Appendix V 

UTEM Survey on the Bar River C l a i m  Group 
by S.J Geophysics L t d  

Author: S.J. Visser, P.Geo. 
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Bar River Claim Group UTEM survey, 1994 

INTRODUCTION 

d 

u 

u 

A large loop time  domain  electromagnetic  (UTEM-3)  survey  was completed 
by SJ Geophysics  Ltd.  and  Lamontagne  Geophysics  Ltd., for Miner  River Resources 
Ltd. on the Bar River Claim  Group during the  period  of  July 1-8 and  July 17-23, 1994. 
The Bar River  Claim Group is located  near Wells  B.C., in the Cariboo M.D., of B.C. 
(N.T.S. 93 A/14). 

The purpose of the  survey  was  to  search for massive  sulphides, and to aid in 
the mapping of local geology. 

DESCRIPTION OF UTEM SYSTEM 

UTEM is an acronym for YJniversity of Toronto ElectroMagnetometer". The 
system  was  developed by Dr. Y. Lamontagne (1975) while  he  was a graduate student 
of that  University. 

The following is a short description of the  UTEM  system  used in the  field. A 
paper (A time-domain  EM  system  measuring  the step response of the ground) by G.F. 
West, J.C. Macnae  and Y. Lamontagne,  giving a more  complete description with an 
overview of interpretations is located in Appendix III. 

The field procedure consists of fist laying out a large loop, which  can  vary in 
size from less than 100M X i0OM to more  than 2Km X 2Km, of single strand 
insulated  wire  and  energizing  it  with current from a transmitter  which  is powered by a 
2.2 kW motor generator. During a surface  survey the lines  are  generally oriented 
perpendicular to one  side of the  loop and surveying  can  be  performed  both  inside  and 
outside the loop. For Borehole suvey the sensor coil is placed  down the borehole 
measuring  the axial component of  the electromagnetic  fieid from a minimum of 2 
separate loops. 

The  transmitter loop is energized with a xecise  niangulx current waveform at 
a carefully controlled  frequency (30.97 Hz for this survey). The receiver system 
inciudes a sensor coil and backpack  portable  receiver  module  which has a digital 
recording facility.  The  time  synchronization  between  transmitter  and receiver is 
achieved  through quartz crystal  clocks in both units  which are accurate to about one 
second in 50 years. 

The receiver sensor coil measures the vertical  horizontal, or axial  magnetic 
component of the  electromagnetic  field and responds  to  its  time  derivative. Since the 
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Bar River Claim Group  UTEM survey, 1994 

transmitter current waveform is triangular, the receiver  coil will sense a perfect square 
wave in the absence of geologic conductors. Deviations from a perfect square wave 
are caused by electrical conductors which may be geologic or cultural in origin. The 
receiver stacks any pre-set number of cycles in order to increase the signal to noise 
ratio. 

The UTEM receiver gather:;  and  records 10 channels of data at each station 
occupied. The higher  number  channels  (7-8-9-10) correspond to short rime or high 
frequency while the lower number  channels  (1-2-3) correspond to long  iime or low 
frequency. Therefore, poor or weak conductors will respond on channels  10, 9, 8, 7 
and 6. Progressively better conductors will give  responses on progressively lower 
number  channels as well. For example,  massive,  highly  conducting  sulfides or graphite 
will produce a response on all ten channels. 

The Borehole system consists of a  normal  surface  UTEM-3 transmitter and 
receives  along  with  special receiver coil (1 1/4" in diameter).  The  coil is connected to 
the receiver trough  a controller and  fibre  optic  cable. 

FIELD WORK 

Rolf Krowinkel,  geophysici.st  with SJ Geophysics  Ltd.,  and  the  equipment 
were mobilized from Vancouver by truck on July 1, 1994.  The  initial work on the Bar 
River Claim Group was completed between  July  1  and 8, 1994 with helpers  supplied 
by the client. Rolf was joined by Neil  Visser  and  the  survey  was extended from  July 17 
and 23, 1994. The survey area was  accessed daily by truck and all terrain  vehicle  from 
Wells. The field parameters and  local  geology  were  discussed with geologist Tim 
Tourmunde, ToMar, before commencing the survey and during the survey period. 

Approximately 8 Km (including  overlap)  using a station spacing of 75m  were 
surveyed from 2 loops in a period of 6 production  days 1 loop layhg days 3 
mobilization  days  and  2  down  days. 

The grid  is comprised of flagged  lines in rough  terrain  therefore  channe! 1 data 
cannot be paranteed to be accurate. Slopes  were  recorded during the  survey  to 
produce a topographic map  and aid. in reduction of the data. The loop Lines were not 
flagged therefore  the loop locations were  estimated as close as possible. The long daily 
commute to the  survey grid and poor access to parts of the grid and rough  lines 
slowed the survey  considerably. 
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DATA  PRESENTATION 

The results of the  1994 UTEM s w e y  are presented on 12 data sections 
(Appendix IV) and one  compilation  map, Plate G1. 

Legends for the UTEM data sections are also attached (Appendix E). 

In order to reduce the field data, the  theoretical  primary  field of the loop must 
be computed at each station. The normalization of the data is a follows: 

a) For Channel 1: 

% Ch.1 anomaly = (Ch.1 - PC) X lOO//PT/ 

Where: 

PC  is the calculated primary field in  the  direction of the  component from 
the loop at the occupied station 

Ch.1 is the  observed  amplitude  of  Channel 1 

PT is the calculated total field 

b) For  remaining channels (n = 2 to 9) 

% Ch.n  anomaly = (Ch.n - Ch.1) X lOO/Ni 

where: 

Ch.n is the  observed  amplitude of Channel n (2 to 9) 

N is Chl for Chl normalized 

N is FT for primary field normalized 

I is  the data station for continuous normalized  (each reading normalized 
by different  primary  field) 

1 is the  station  below  the  arrow on the data sections for point  normalized 
(each  reading  normalized by the  same  primary  field) 

Subtracting channel 1 (Ch.1)  from the remaining  channels  eliminates  the 
topographic errors from all the data except channel 1. 

If there is a  response  in  channel 1 from  a conductor then this value must be 
added to do a proper conductivity determination kom the  decay curves. Therefore 
channel 1 should  not  be subtracted indiscriminately. 
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The data from each lime is plotted on at least 2 separate  sections  consisting of a 
continues normalized  section  and a point  normalized  section.  Additional point 
normalized data sections were produced where  more  than one conductor is present on 
the same line. Point normalization data is the absolute  secondary  field  at a "gain 
setting" related to the normalization point. The data  is  usually  point  normalize over the 
central part of the crossover anomaly  to  aid  in  interpretation. 

DISCUSSION 

The compilation of the UTEM data is shown on the UTEM compilation map 
Plate 1. The  survey  indicted a good conductive  package of rocks which are likely 
graphitic argdhtes or bedded  sulphydes striking across  the  survey grid from the 
southern end at line 0 to the northem end at line 100N. The conductive zone is 
approximately  200m  wide  and  is continuos, except for the  breaks  near line 500N and 
600N, along the length of the  survey  grid.  Because  of  the strong late time (channel 1) 
response due to this  extensive  conductive  package  it  is  difficult  to locate any zones of 
higher  conductivity  although  the  conductivity  does  not  appear  to be homogeneous 
along the complete strike  length. 

On the southem part of  the  survey  area  from line 0 to 400N, the conductive 
zone appears to be  very conductive on both the  western  and eastern edge with 
possibly a somewhat  resistive zone(s) in the ceneal part.  The  conductive  zone 'Wely 
consists of a number  of interbedded conductive and non-conductive  !ayers.  Both the 
western  and  eastern  edges of the conductive  zone  are  very  distinct in this xea. 

In the central part of the survey  grid  between  lines 5OOX and 600N ;he 
conductivity  appears LO be weak on the  western edge and very suon: on :ne ?astern 
edge of the conductive zone. The conductive zone is narrower ir. h i s  r y '  I Ion. 

The extension of the  conductive zone north of h e  6OOY is approximately  the 
same width as the  southern part. The  conductivity on this part of [he zone appem 10 

be concentrated on the  western edge of  rhe zone. 

Current channeling in all of these  conductive  zones make it very difficuit to do 
any  quantitative interpretation. The contacts of these  zones appear to be veiy  near 
surface  (25m or less)  therefore  can  likely be  located  with  trenching or shallow  drilling. 

There are a number  of  very  weak  anomalies on the  remainder of the gid 
These are located mainly in the north western part of the survey grid and appear to be 
related to contact zones. There is also  likely a conductive  unit  located  under  the  loops. 
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The remaining interesting feature shown  on the compilation  map  is the narrow 
high resistivity zone located at 1450E on line 600N. 

RECOMMENDATIONS 

It is recommended to closely correlate the  geophysics  to  any  geological  and 
geochemical  information to determine the possible  potential of the conductive  zone. If 
more detailed geophysics  is required it is  recommended  a  carefully  chained grid on cut 
lines to aid in the correction the late time  response. A lower  base  frequency should 
also be considered to get more  information at later time  and  therefore  possibly 
discriminate  between the conductive lithology  and strong conductors due  to  sulphyde 
mineralization. A loop located from the east side  could  aid  in the interpretation of the 
eastern side of the conductive zone. 

The edges of the conductive zones are near  surface  and  can likely be located by 
trenching or shallow  drilling. The conductive zone appear to consists of a  number of 
interbedded conductive layers  which  extend to depth.  Therefore  a deeper hole to 
intersect the full width of the conductive zone  may be of more  interest.  The location of 
the drill hole  should be influenced by  the geochemical  results. 

CONCLUSION 

A strongly conductive zone with  a  width of approximately  200m strikes across 
the length of the survey grid. The signature of the  zone  varies  somewhat  along strike 
with the southern part of the  zone  being very conductive on both the eastern and 
western edges with  possibly interbedded conductive  zones,  the central part being 
conductive on the eastern edge and the northern  zone  conductive on the  western  edge. 
A number of weak  anomalies located in the  north  western part of the  grid are likely 
contacts. A small high  resistivity  zone  is  located in the central part of the  survey area. 

All of the conductive units are near  surface  and can likely  be investigated by 
trenching or shallow  drilling. The data should be  closely conelated to  the  local 
geology  and  geochemical results to determine the  best  iocation to test this conductive 
zone by drilling or trenching. 
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APPENDIX I 

STATEMENT OF QUALIFICATIONS 

I, Syd J. Visser, of 11'762 - 94th  Avenue, Delta, British 
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APPENDIX 11 

Legend 

UTEM  SYSTEM  MEAN  DELAY TIME 

Channel Number OelayTime(msec) Symbol 
1 12.8 I 
2 

4 
3 

5 
6 
7 
8 
9 
10 

6.4 \ 
3.2 
1.6 

/ 
0 

0.8 S 
0.4 A 
0.2 7 
0.1 X 
0.05 
0.025 0 

n 

I Base  Freouencv = 31 Hz 
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A time-domain EM system  measuring  the  step  response of the  ground 

G. F. West*, J. C. Macnae*$. and Y. Lamontagnet 

ABSTRACT 

UTEM. which  uses a large fixed transmitter  and  a 
A wide-band timedomain EM system. known  as 

moving  rccciver has been developed  and used exten- 
sively in a variety of geologic environments.  The men-  

are  that  its system function closely approximates a step- 
tial characieristics  that  distinguish it from  other systems 

function response measurement  and  that  it  can  measure 
both electric and magnetic fields.  Measurement of step 
rather  than impulse response  simplifies  interpretation of 
data  amplitudes.  and  improves  the  detection of good 
conductors in the presence of poorer ones. Mearure- 
ment of electric fields provides  information  about lateral 
conductivity  contrasts  somewhat  similar to that  ob- 
tained by the gradient array resistivity method. 

INTRODUCTION 

This article describcr the design cfthe  UTEM system  and its 
development at the Geophysics Laboratory  ofthe  University  of 
Toronto by Y .  Lamontagne  and G. F. West  from 1971 to 1979. 

slep-function system response. It was  designed to try to achieve 
UTEM is a wideband. time-domain,  ground  EM system with a 

the sensitivity and interpretability n s s s a r y  to handle  prob- 

Uy of terrain  conditions, in an  economically  viable  manner. As 
kms o f d a p  exploration.  conductive  environments.  and  a vari- 

with most EM systems, cITective exploration for massive sulfide 
o r a  was the  priacipd objective. The method  was conceived in 
1971. and  the first UTEM I instrument  was  operational in 
1972. It was an  analog  clcctronic system. and was used in a 
number of surveys which have bccn dcrribed by Lamontagnc 
(1975). An improved  UTEM I1 which incorporated a digital 
raording system was then designed and  constructed  at  the 

mining companies. I t  was first used in 1976. To fall 1980. about 
University of Toronto with financial  aid  from  a  consortium of 

in 35 areas. UTEM Ill, which is a miaoproccssor-controllcd 
IlXOline-km had bansurveyed with thesystem  from 1441oops 

system  with expanded  capabilities, is now  produced  commer- 
cially by Lamontagne  Geophysics Ltd. Some of the field results 
obtained tising the UTEM I1 system  have been described in 

Lndha (19771. and Podolsky and Slankis (1979). Data  from all 
hmontagne et al. (1977.  1980), Macnae (1977. 1980, 1981). 

three  UTEM  systems  are  identical  insofar as geophysieal 
characteristics are concerned. The differences aflect only data 
noise levels and  operational  convenience.  Some of the noise 

(1984). 
rejection features of UTEM 111 are  discussed by Macnae et aL 

THE UTEM  SYSTEM 

Design philosophy 

UTEM uses a large, fixed. horizontal  transmitter  loop  as its 
source.  The field ofthe  loop is mapped in the quasi-static  zone 
with the receiver system;  the  vertical  component of the mag- 
netic field  is always  measured,  and in some  circumstances the 

sured as well (Figure I). The size of the transmitter  loop de- 
horizontal  magnetic  and electric field components  may be mca- 

about 2 km x I km in resistive terrain to 300 m x 300 m in a 
pends on  the  prospecting  problem;  loops  may  iange  from 

conductive  area. Lines are  typically  surveyed to  a distance of 
1.5 to 2 times the  loop  dimensions. 

The  large  loop  transmitter-field  mapping rseiver configura- 

exploration for orebody sized conductors,  without  sacrifiing 
tion was chosen in order to give the  system  the dapest  possible 

the ability to resolve shallower  structures  (depth <SO m). Thii 
dictates  a very large  transmitter  moment.  and  makes  an ex- 
tended source  desirable.  The  virtue of an extended  source is 

source and  a  nearby  conductive ronc is not so many  orders of 
that  the  coupling between the  source  and a rccciver or the 

magnitude  larger  than  thecoupling to a  distant rccciver or  dcep 
target as is the  case with a confined soura .  

/ / 

FIG. I .  Schematic  layout ofa  UTEM survey. 

M u ~ u s a i p i  m x i v d  by the Editor N o v a n k  1983; =vised m n n u n i  t rscdvcd Dcccmkr 1983. 
.Geopbyda Lab. Dcp!. of Phpia. Univ. dTomnto. Onl, ( h a d a  hSS IA7. 
thmontqns Gcophyua 140 S adma Aye, Toronto. Ont, Canada MSS U2. 
0 1984 society of Explorataon d)caphysicirtr. All rights rcwrvcd. 
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A Step Reaponse TEM Syatsm 

in 
I (TRANSMITTER CURRENT] 

FIG. 2. Transmitted  and received UTEM waveforms. Note  that 

carliest. Sampling is repeated, with due  regard to sign,  in every 
the  measurement  channels  are numkred  from the latest to the 

half-cycle. 

inevitable thdt induction in extensive conductivc  overburden 
Given a large  transmitter  and a large T x - R x  separation, it is 

and in large  formational  conductors will contribute  more to the 

becomes  larger it becomes increasingly likely that  the system 
response than with a small scale system. Also, as  the  separation 

ever, a fixed transmitter-moving rcccivcr system oKcrs a basis 
will be responding to several nearby  conductors at once. How- 

for separating  the  signal  contributions from the  various  con- 
ductors and resolving the  geometry of deep-seated  conductors. 
At any  time  instant.  the  magnetic Kcld of the  current system 
induced  in  the  ground is a potential field (within the quasi- 
static zone), and if it is mapped  on a profile or over a surface, 
there is a firm theoretical basis for  separating it into parts  and 

milter and hence thc eddy current sysrem move  for each obser- 
cstimating  the  current  systems which caused  it.  When  the  trans- 

vation. it is more diflicult to find a theoretical  basis for stripping 
of responses  into  component  parts. 

There  are  negative  aspects to using a iixed transmitter 
method. In addition to the aforementioned  enhancement of 

be positioned  badly for induction in small  plate-liks  conduc- 
anomalies  due lo formational  conductors,  the  transmitter  can 

tors, and a large good conductor  can  screen a smaller.  shorter 
timesonstant  conductor which  lies txhind it. For these reasons 
it may be desirable to have  survey  covcragc  from  more  than 
one transmitter  location. 

The UTEM I1 transmitter  passer a low-frequency  current of 
prccise triangular wavclorm through  the  transmitter  loop.  The 
magnetic field is xnscd with a coil, which responds to the time 

1011 

FIG. 3. Comparison of transient  signals in step  and pulsc type 
systems. 

derivative o l  the local magnetic field. so in “free space” a 
prccise square-wave voltage would be induad in  the  rcaivcr. 

distorted.  The UTEM rcceivcr measures this distortion by  de- 
In the  presence o l  conductors  the wavcfonn is substantially 

termining amplitudes  at 10 dclay  times (actually, averages over 
time  windows) which are  spaced  in a binary  geometric progres- 
sion between the waveform transitions. The sample scheme is 
shown in Figure 2. Note that  the UTEM channel  numbers are 
conventionally  numbered in reverse ordcr of time. This i s  be- 
cause the  latest  time  measurement often serves as a referena to 
which the other measurcmcnts arc compared, whcrcas the 
numbcr ofcarlicr rimc mcasurcmcnts which can bc madc  accu- 
rately may change if base period or instrumcnt  bandwidth is 

about 30 or 15 H z  (25 or 12.5 Hz in countria with 50 Hz 
altered.  The base frequency of the system is selcctablc. usually 

power). A common practiu: is to set the base frqucncy (adjust- 
3ble in 0.1 pcrccnt steps)  about 0.5 Hz from a subharmonic of 

dctectcd by slow ha t ing  in the data. The basc frequency is 
:he power line in order  that power line interferenu: ;an be 

usually set low  enough  that all ground  response  has nearly 
vanished by the end of the half-cycle. ‘A’hcn this is the case. the 

rhc time range 2Sps to 12.8 ms (30 Hz 3- frequency). 
GTEM system  determines the stcp responsc 31 the ground in 

‘Timedomain system 

.. . 
i trne-ddmin systems have somc dvantagc O V : ~  (rrrquenc?- 

ichicve over the ,whole spectrum and, at the samc timc, it is 
2 o m i n  systcms in that  simultaneous  ncasuremcnt is :asicr 1 0  

>ossible to check the phase  synchronization of the  transmitter 

on-otf typc of transmitter  current  and  confinc all measurements 
ind rewver time bases. Most time-domain systcms cmploy an 

! o  the olf pcriod,  as this automatically scparats the secondary 
lrorn the primary field. However, whcn a coil is used as a sensor. 
!he time derivativc of the signal is observed. Thus, if Ihc trans- 

response ofthc  ground which  is observed. 
mittcr  loop is cnergizcd with a step  currcnt, i t  is thc impulsc 

When  prospecting for conductivc mineral deposits, i t  is gen- 
:rally more desirable  for  interpretation  purposes to observe the 
step  response  than  any  othcr time rcsponw. The  reason for this 
I i c E  in the  characteristics of eddy  currcnt dccay. For the  stcp 
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FIG. 4. Standard presentation 01 UTEM vertical component 
magnetic field data. 

response. the  early-time limit of response is identical to the 
lrcqucncy-domain  inductive limit, and for a simple  conductor 
in free space  this is a function of geometry alone. For the 
impulse  response.  the  early  time  limit is scaled lrom  the  step 
response  limit by the inverse of the  transient d s a y  time  con- 
stant  (Figure 3). Thus,  the  decay  rate must first bc determined 
in order !o interpret  amplitude  information in terms oigcomc- 

complcx or overlapping  raponscs are observed it can bc a 
try. This may  present little diliiculty in simple cases. but when 

serious  problem. Also, even in the case of the step response. 
overburden  anomalies which generally are 01 short time con- 
stant  have  early time amplitudes which are very much larger 
than !he anomalies 01 target conductors with long time con- 
stant. Any further amplification  caused by measuring  the im- 
pulse rather  than  step response is clearly  undesirable. 

Although a system with  a step response is usually  desirable 
for  interpretation purposcs, the UTEM system is only  one 
implementation of such a system. In  fact a  system using a 
magnetometer receiver  with a square-wave  transmitter  instead 
of an induction coil (rcferred to as MSW system  in  the  follow- 
ing  secfions)  would have an  identical  system response. The 
foregoing  rationale 01 the  interpretational  advantages 01 step 
response  does not consider  the  other  important  lactors which 
enter  the design 01 actual systems such as signal-tprioise ( S I N )  
cniciency and transmitter-sensor  design  constraints which in 

sensor used. This is a complex topic discussed by Lamontagne 
fact guide  the  choice of the  actual  transmitter wavclorm and 

et ai. (1980). For example. the UTEM 111 system  actually uses a 
modified  triangular  transmitter waveform and deconvolution 

/ 
response  identical torthe  UTEM I and UTEM I1 systems 
in the receiver to improve its S/N performance  but has a system 

(Macnac et al.. 1984). i t . .  a square-wave response. Thus  the 
UTEM 1/11 systems, the  conceptual  MSW system. and the 

et ai. 

UTEM 111 system all make identical  mearurcmcnts  although 

discussions in this paper of actual  induced  current  wavclorms 
they excite  the ground differently. To avoid  any conlusion. 

in the  ground will be limited to the  UTEM system  with a purely 
triangular waveform and to the MSW system. 

all measuring  time  is u t i l i  and  lime  scaling 01 the  measure- 
The sampling  scheme of Figure 2 was chosen m that virtually 

mcnts is permitted. In the  lrquency domain. inductive re- 
sponses  may bc charactcrizcd by dimensionless parameters of 
the  form 

e, = O ~ O P .  

which demonstrates  that scale changes 01 conductivity. lre- 

gous parameter lor the  time  domain is 
quency or (length)' are  quivalent to one another. The analo- 

e, = opL?/r 

In interpreting  lrcquency-domain  data, i t  is common  to com- 
pare observed frequency ressponw data with dimensionless 
model response  data.  This is convenient because it avoids  the 
necessity of rescaling the model data for all frequencies and 
physical scale  lengths  that might be encountered  in  the field 
cases. The same sort 01 scaling is  possible  with timedomain 
data,  but only il the  system  function of the apparatus is a pure 
discontinuity response. I1 this  is not the case, lor instance  when 
the apparatus  has a characteristic  ramp shut-of time, model 
response curves cannot be rescaled  in time to match field data 
as this would imply rescaling the shut-off time to a value 
difierent  from that used  by the  apparatus. 

that have k n  sampled and averaged over a time window, i t  is 
To ensure  that  time scaling can readily bc applied to data 

also necessary that  the window widths be proportional to time 
after the discontinuity. UTEM has  such sampling. It  should be 
noted that time scaling  may only be applied to UTEM anoma- 
lous responses which are  short cnough so as to have vanished 
in the interval bctween the two sucmsive transifions olthc  step 
which lorm thcsquarc wave. 

Dsln presentntion 

Because the field intensity falls o f  rapidly wi th  innca ing  
distance from the  transmitter  loop. i t  is often desirable ! o  

One  suitable  normalizing factor is the primary vertical mag- 
normalize Ihc secondary field observations in some manner. 

netic  field  signal ( H ! ) .  If the p 4 t i o n s  of !he transmitter !oop 
and  the receiver are known reasonably accurately. a calculated 

by late time. !he channel I measurement is a d i r s t  masure or 
value of H :  may be employed. I1 !he ground response vanishes 

11:. Normal survey data plotting  practice encompass  both 
procedures. 

Figure 4 is an  example of a standard plot of UTEM sccon- 
dary vertical magnetic field data (H;). Channel I is plotted as 
wcondary field (Ch I-H3/H:  (where H: is the calculated pri- 
mary field) and all other  channels  are normalized to Ch 1 
[(Ch n-Ch  I)/Ch I ]  to correct lor any  position  error in calcula- 
tion of H' and  also to remove the eirect of induad magnetic 
anomalies  (lor  lurthcr  details ye Lamontagne. 1975). The late 
channels on the  example plot show a crossover type of anoma- 
ly, indicative of a concentration of (changing) induced current, 
as  will be discussed. The amplitude  variation with channel 
number indicates that these induced currents  are decaying with 



.! A Step Ro.pau, ji ,< 
time. A small component of response appears to have pcrsieccd 
to C b  1 a n 4  for quantitative  analysis, it should be rcmembcrcd 
that  the  data  reductionprocrPr will have caused subtriciion  of 

j j  

!I +' channels. the  migration of aouover location  from one channel 
to another indicatu,tha!:thccwndary Current flow at t h a c  

;! :;' '. ' rather  than a l o C a l i  wnductor  such as that responsible for 
tive of an  extensive.  conducior  '(here  extensive  overburden) 

,I Ld' 

ii the late time crossovc~z, ; ' . ,, 
Since at any delay t ime,  the  secondary field is a potential 
tiel& interpretation of ~ c o m e t r i d t y  fixed current ~ y s t a n r  is 

,* .' best psrformed  using  absolute secondary fields normalized by 
.I the primary field intensity at a single  point  rather &an eontinu- 

:: i . 
..* this paper has this absolute or . ' h t  normalization,"  rcccnt 
1.1 

~ I L A  

i 

i 

!! 
!I t h i t  mount  from profiled o f . C h  2-Chn On thc'early-time 

!I iJ times is not fucd in g m ~ i ~ q .  a chiracteristic which is indica- 

.I : 
.. . 

' U  ously along  the  profile Al$ough only one ea& presented in 

exhibiting discrete anomalies, in order to simplify  interprcta- 
routine field pracfia is to pokt normalize all survey  profiles 

tion. 
Horizontal  magnetic field measurements  may be made by 

8 .  
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MRECTION OF FRiMARY FIELD 

DOLOMITE AREA IN EUROPE 
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TEY Syetmm 'mi; 
mrienting the  rssivcr coil. Normalization b done +g.@e 
vertical. primary  magnetic'  field (calculated or vertkd:.a f 
musurement). Unfortunately,  horizon& field nua~u&&l;". 
frequently sutTcr a somewhat higher nokc lcva b n  '&+: 
fields, due to the predominantly h0rlont.l orientation ddd' '.- -' 

m t e r f m c r  , ~ 

The electric field waveform is. like the voltage from lh mi 
distorted in much &e dame way PI IIU $0 d g ~ I  when tbc : .. 
sensor, a square wave if the ground u -9 rcdrtivi  It 'h,. ' . 

ground u conduclivi Electric  field. h a t i o m  a u u d y  
plotted as &,/€$-the observed  channel vo&gc ktwoar tbc' 
clectrcdu divided by the inalimum cxpened late lLnc vdtagc 
betwan elearodes at the o k r v a t i o n  point in any horloncai 
direction, i.e., E$ = (€:' + E;')'''. "Expend" here r& to 
the  electric field produced by a  loop on a laterally uniform, 
resistive bal l -spa.  This normalization facilitates intamm- 

elcctric  field data is usually high, so plotting on expanded des 
parison of x and y eomponcnt data  The gcologic nokc kvd in 

is rarely justified. All channel data  are usually  plotted on h e  
same axes. as shown in Figure 5. 

. .  . 
. . .  . . .  

FIG. 5. Standard  presentation of electric field d a t p  The ob FIG. 6 Vector  plots of late lime elearic field. (a) Direcrion 
served componat  ia normalimd to the total primslry de& information only. @) Showing  direction m d  intensity d tbc . , , .. 
field of the  transmitter  loop. primary field. . : 

,. . . . .  . . . . . . . 
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The  referena  state Tor elcaric field data is usually desqibed 
as a 'laterally  uniform, raistive half-spa-," rather  than free 
spaa .  By resistive is meant  a case where all inductive  transients 
have  died  out. The  free-spaa  clatric field of a horizontal  loop 
is  horizontal. so introduction of a resistive half-spaa  does  not 
a f k t  the field. However. for any  other  orientation of the !ran+ 
milter loop or the  earth-air  interfaa,  the  free-spaa electric field 
will be dirated across the  interfaa  and a strong  distortion of 
the field will =ur. S i n a  the  conductivity of air is virtually 
zero, the  earth-air  interfaa  almost  always  has  a high conduc- 
tivity  ratio.  even if the  earth is resistive in terms o l  induction. 
Tbe charge  which  arises on the  interfaa essentially  doubles  the 
vertical component of the E field in the air near  the  boundaries 
and annuls the  vertical  component in the  ground. Thus the E 
field in  the  ground is (almost  always)  virtually  horizontal. The 

the  earth-air  interfaa has an  important  role in the  physics of 
nomenclature  for  the reference  state sem to remind one  that 
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FIG 7. UTEM laycred earfh response 
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the electric  field and is always  assumed  to  be  present.  but no 
lateral  inhomogeneity  or  induction is permitted in the reference 
model. 

normally  become  constant  at  late time. as  the EM transients 
The electric field of a  heterogeneous.  conductive  earth  does 

vanish. At the  same time. the  rate of change of magnetic field 
becomes constant.  However,  the  observed  late-time E limit is 

resistive half-space  value,  due  to lateral  inhomogeneity of the 
usually  found  to be different  from  the free-spaa  or uniform 

earth's conductivity  structure.  The  late-time electric field 
around  a loop greatly  resembles  what,  might be s e n  in a 
gradient  resistivity  survey. The field weaves about,  deflected 
around  the  more resistive areas  and  through  the  more  conduc- 
tive ones.  A  vector  display of the  late-time E field is an interest- 

ground. It is impractical to plot  the  unnormalized E vectors. 
ing  reflection of  the relative conductivity  of  various pa- of the 

since  the  true field intensity falls off rapidly  with  increasing 
distana  from  the  loop.  The lengths of the  plotted  vectors  are 

lor profile plots.  Vector plots  ofthe  free-spaa field ofa  loop  are 
therefore  proportioned lo  the  normalized  field of the  loop. as 

shown in Figure 6. Examples  of field data  are given in the 
following section. 

Errors  caused by the  presence of EM noise br by poor 
geometrical  control  are  discussed  lor  the  magnetic ( H )  field case 
in Lamontagne (1975). For  the electric ( E )  case,  details of the 
measurement  and  sources of error  are  discussed in appendix G 
of Macnae (1981). As in the dc resistivity  method, topographic 
features  can  seriously  distort local electric fields, and  local 
conductivity  contrasts  such as overburden  patches  and  minor 
lithological  changes  can  have  quite  large effects on the  ampli- 
tude of measured E fields. 

INTERPRETATION 

We shall  describe bricfly the  responses  lrom  a  numbcr  of 
simple geologic  models  and  how  fhcsc  can be identified and 
interpreted. 

Layered u r t h  respotma 

The  problem of EM  induction in a  layered  earth is very  well 
treated in the  literature.  particularly for  frequency-domain sys- 
tems (e.g., Wait. 1962). Time-domain  cases  have  also  been 
studied  for  some  specific  problcms.  for  example  the infinite thin 
shcct wassolved by Maxwell (1891) and  the  half-space  response 
is discussed by Nabighian (1979). A general. layered  earth solu- 
tion for UTEM geometry  and waveforms was given in Lamon- 
tagne (1975). Figure 7 shows  three  examples of computed re- 

examples of a thin layer at dilTerent depths.  There  are  several 
sponses  for dimerent layer  conductivities.  Figure 8 shows  three 

common  characteristics  of  layered  earth  responses.  The  shapes 
of the  anomalous  profiles  are  gcncrally  similar,  becoming 
broader at later  times.  The  migration of crossovers with time. 

from  the  loop.  seems to indicate.that the  induced  current 
with positive lobes toward the  loop  and negative lobes away 

system is migrating  away  from  the  loop.  This is the  type of 
behavior  described by Nabighian (1979) as  an  expanding 
smoke  risg. 

and  a  square  current  wavelorm in the  transmitter.  the  smoke 
If the  UTEM  system  employed  a  magnetometer as receiver 

ring analogy  would he exact. as the  crossovers  would  indicate 
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Ihe position of thc  main  current  concentrations.  Howcvu. Ibe 

thus Io the  ratc of change of induced  and  transmitter bop 
UTEM rrctiver is a mil which is scnsitivc only to dH/dt, and 

currcnL .Thus the  moving pattern of crossovers is actually 
indicating  outward  migration of changes in the  induced  current 

system  at any point in thc survey area  tends  to  a  constant value. 
pattern.  Toward  the  end of cach  halfcycle.  the  induced  wrrcnt 

as indicated by the  electric field measurements.  but thi steady 
current is invisiblc to the wit receiver. 

When  interpreting UTEM magnetic field data, it a n  often 
be simpler to think of the data in terms of the  magnetometcr 
receiver. square-wave  transmitter  current (MSW) analogy. Bc- 
cause the  analogy is exucr for a  linear p r e s s  like EM induc- 
tion,  there  is no approximation in using it. I t  is very convenient 
to think of the field measurements of secondary  signal  at  any 
delay time as describing  thc  Biot-Savart  magnetic field ol  a 
changing  and  decaying  (analogous)  induced  current  system 

pared  with  magnetic field (dHfd1) data. it is necessary to revnt 
However,  when  electric ficld data are k i n g  analyzed  and  com- 

derivative of the E data) to maintain a consistent relationship. 
to the true picture of the induad currents (or take  a time 

phabctic  subscript = component  direction.  superscript = p pri- 
UTEM magnetic field data  are usually  symbolized  as H:, (al- 

mary, s secondary. T total. numeric  subscript  =channel 
number) to accord with the magnetometer  analogy:  and in 
most  discussions  ofsimplc  induction.  it is the  time  history ofthe 
rmalogous induced  current  which  is  described. 

An important feature of layered  earth H: data is the early- 
time  limit of continuously  normalized H:,/H: data. I1 the 
ground is sufliciently conductive  near  the  surface.  the carly-time 
secondary field data  at  points  remote  from  the  transmitter  loop 
will approach -200 percent; i.e, one  finds  that  the voltagc in 
the rmiver  coil has had  insuilicicnl  time to change  from  the 
steady  value  attained  at  the  end of the  previous half-cycle 
(Figure 2). This  situation may bc pictured in the  magnetometer- 
square wave  currcnt  analogy  as  an  induced  current system 
forming  near  the  surface  of  the  ground  under  the  transmitter 
loop such as prevents  the  total  (analogous)  magnetic field from 
cntering  into  the  ground  anywhere  except very close to the 

rcsponss at thc inductivc limit. 
transmitter wire. The -200 percent anomaly thus represents 

Finite thin plate in free space 

A convenient  modeling  method for thin  finite  plate  conduc- 
tors in free space is the intcgrdl equation  solution of Annan 
(1974). Annan  computed  the bcst set of polynomial eigenpotcn- 
lials olorder 4. and used thcse to represent  the  induced  current 
flow in thc  plate  as  a  sum of IS *eigencurrcnts."  The  solution 
for  thc  cigcncurrents themselves is quite  complicatcd. but n c c b  
only to k done  once for a  plate  ofgivcn width to length ratio. 
After  that.  any induced current  system can bc dcscrikd in 
terms of IS cocllicicnts in the cigenpotential  summation  The 
secondary field at  a rcceiver can  then be simply  computed in 
lcrms of these  induced  eigencurrcnts. One great  advantage of 

lime-domain response identical lo a  simple  loop circuit. Thua 
Annan'r  method is that each eigcncurrcnt  has  a frequency or 

the  solution for a  broad  frequency  range or many  time  windows 

cation of Annan's algorithms to a number of EM systems have 
is very easy to calculate.  Routines  for simple. interactive  appli- 

been programmed by Dyck (Dyck et at.. 1980). 

may k found in a h a  (1977) and LmanUga a .L (198ob 
Exampla of typc NIYCI gcn~rptcd d h  AI~IPD'S rdutia 

Figure 9 shorn the rcsullr of a Ict OreDlnpCllcd UTEM Crpc 
CUIVCS for the  geometry shown in Figure IO. A b  & o m  in 
Figure IO is the  geometry of the primary nugmtif hld. which 
wntrols  the  nature  of  induction in t k  plate. For the pro dip case. the  primary field is mostly pcrpcndiculq to tbc plntcThc 
induction in the  plate tends to a n d  this field at early,tLns 
Lading to a  negative H, anomaly duacly o v u  h e  platr Pori- 
live shoulders on each side show thcwcandary magnetic fidd 
ol h e  "forward  (analogous)  current" ecar the front edge of the 

edge. The  normalization schemc used in plotting t h i  data is to 
plate nearest  the  loop  and  the  "revtry current' near the mr 

divide  the total secondary field by the atculnted primary k l d  
at  the  measuring  point. It has the uDdairablc efcct of making 
asymmetric a secondary  anomaly that is rynunetric in tams d 
absolute  amplitude by increasing  the rclativc amplitude  away 
from  the loop. In fact. the  absolute scu~ndary amptitude 01th 

the  side away  from  the loop. As the dip dthe plak is incrcawd. 
positive shoulder near the  loop is usually larger than the  oneon 

the positive shoulder movu away, and by the time a 3Odclpcc 
dip is reached the reverse cros$ovcr k off tbe end d t h e  plotted 
line. From  dips of 30 to 135 dcgrcq the  anomaly  maintains  a 
basic shape in the form of a simple crossover. Thc  amplitudc 
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FIG. 8. Hz response o f a  thin  horizontal sheet at various  depths. 
The conductivity-thickness of t h c  sheet is 2 S. f h e  front of the 
transmitter  loop is at the origin  olcnordinates. 
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d m  vary  somewhat,  however.  being  controlled by the primltry 

and  smaller  lraction of the  total field as the  plate  rotates  from 
field component  normal to the  plate  which  becomes a smaller 

30 IO IS0 degrees  (Figure IO). The  casept a dip of I50 degrees 
shows a very  interesting  bchavior.  The  primary field can  be 
seen to be down in  the  upper  half of the  plate  and up in the 
lower half. The result of  this is that  the  anomaly  changes 
location and amplitude  dramatically. For a very  small  plate, an 
anomaly  could  conaivably  disappear  completely. t h i s  phe- 
nomenon has ban discussed  by  Bosschart (1964) for theTuram 

method. For  a  large  planar  conductor. however. an anomaly is 
always  present s i n e  a curving  primary field must cut it  some- 
where, e x a p t  in  the  special case when a vertical conductor is 

loop. The 165degrct dip case of Figure 9 shows a clear reverse 
located  directly under the  center of a  horizontal  transmitting 

crossover on the  edge of the  conductor far from the loop. The 
normal  crossover is very small,  due in part to the reduced 

large  primary field used as a  divisor lor normalization. 
induction  at  the near edge as shown in Figure 10, and also the 

n e  electric  field anomaly  generated by a  plate  conductor in 
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L;, FIG. 9. UTEM H.(soGd) and Hz (dotted)  profiles  over  a  dipping  plate  (continuous  normalization).  (Geometry  shown  in  Figure 10.) 
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GEOUETRY fOR 90. CASE 

FIG. IO. Geometry and  dimensions of the models shown in 
Figure 9. Also shown is the  configuration of thc  primary lield  in 
thc  vicinity of thc target  conductor. 

a  rcristivc  half-space is caused by charge on  the  plate as well as 

intcrfam Annan's algorithm  does not determine  the  charge 
cddy currents flowing  in  it. and is affected  by the  earth-air 

distribution. so analog scale  modeling  mcthods were employed 
to producc t y p c  profiles. Figure 11 shows an caamplr for a 
vcrtical plate. Thc longitudinal  electric field is grcatly rcduccd 
ovcr thc  body  at all times [i.e., there is a strong  rcduction in the 
lalc time limit). The dynamic  (time-varying) part of the anoma- 
ly has  thc  samc time variation  as thc magnetic field but has a 
diffcrcnt gcometrical pattern. The electric  field  is  highly  vulner. 

sity of thc static. late-limit anomaly over a conductor may 
aMc to dlstortion by any  conductivity  contrast  and  the  inten- 

thcrcforc be rcduccd  by any  stratification  bdwecn  the  conduc- 
tor and  thc surfacc. 

Other simple nwmrly shapes 

A XI of simple schcmatic  models is shown in Figure 12. lor 
each of which thc  main  fcaturcs of the vcrtical magnetic field 
arc skctchcd. Thc set of skctchcs was dcrivcd from quantitativc 
scale modcl cxpcrimcntr by Lamontagnc (1975). For the simplc 
modcls illustrated whcrc thc  host rock is complctcly  non- 
conductin& thc general anomaly  shape for one  body remains 
quilc  constant for thc wholc timc range. Thc changes  in  anoma- 
ly from onc channel to another  arc mostly in  thc  amplitudc  and 
mouthncss of thc anomalics. 

CONDUCTOR 
FIG. I I. Scale  model UTEM secondary  magnetic H: and  total 

electric E, data over a vertical  plate  conductor. 

E c x m s t v c  ~ Z O N T A L  c m u m  

FIG. 12. Thc form of continuously  normalizcd UTEM H; 
anomalies  over somc simplc  shapes. All conductors  arc in frcc 
wacc. 
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Thin dike.-A conductive. stceply dipping b o d y  giva  an H, 
CTOSSOVC~ shape  similar to the plate model just discussed. The 
point where thc  anomaly  changes sign indicata approximately 
the top edge of the  conductor. The anomalia  at later times tend 
to be broader  and shifted slightly downdip from those at  early 
timcs. The inductive decay rate of the  anomalies will be dis- 
cussed  in a following section. 

ductor of limited dimensions (not cxtcnding under  the loop) 
Surface horizontal finite conductor.-A thin horizontal con- 

produces an anomaly consisting of a low ovcr its  csntrai arc& \ 
with large positive shoulders near i ts  edge. The  shoulders 
become rounded  at later t ima and  migrate  towards the center t, 
of  the  conductor. Note that  thc thin horizontal  plate  shown  in 

tion of the  crossover  points is less evident,  although present: 
Figure 9 has a fairly dccp  location  and  thus  the inward migra- 

negative anomaly  ovcr its top having an amplitude  of close 10 
Shallow  block  cooducfor.-This type of conductor produes a 

200 percent at early times. An important charactcristic of a 
block-like conductor is the absence of large positive flanking 
anomalies.  The  amplitude  of the positive shouldcrs is lcss than 
1/10 of the  csntral negative. in contrast  to  thc thin horizontal 
layer where the shoulders  have  amplitudcs of order half the 
nntral  ncgativc. The sharpness of the crossovers at carly time 
can be used as  an indication of dcpth of burial. This  typc of 
anomaly is  called a top anomaly and is due to a horizontal 
current  pattern flowing around the top of thc block. 

Thick dikc-As might be c x p t c d .  this is an intermediate 
w e  between a block and a thin dike where the width of a 
tabular  body is of the same ordn  as its depth of burial. In such 
cases the responsc is a combination of crossover and  top  anom- 
aly due  to vcrtical and horizontal current pattcrns. the top 
anomaly being more evident on the carly-time channels and  the 
mussover anomaly on later-time channels. The dilferencc in 
decay rates results from  the diKerent  scales of induad  current 
flows, the  top anomaly k i n g  controlled by the width of the 
dike. and  the crossover by the depth extent. 

Externire  horizontd conducfom-All the  models  with  re- 
stricted  lateral extent give rise to l o c a l i z e d  anomalies which 
simply change  amplitude with time (approximately). The re- 
sponse o l  a very large conductor such as that shown in Figure 

rents are not confined and they migrate horizontally with  time. 
i2e is included for comparison In this cax,  the induced cur- 

Time r a p o w  of dmple frmpsce modek-Figure 13 shows 
rrnmple d m y  plots of log anomaly  amplitude vcrsus log time 
(channcl number). Thc  raponws  shown in  Figure 13 are  the 
W E M  samplcd stcp r a p o n s a  that  are only strictly valid for 
intcrprctation of actual field data when  the obscrved anoma- 
lous rcsponsc h a s  effcctivcly  vanished  a1 late lime% Time scal- 
ing  by lateral translation of the graphs is permitted for these 
cases.  as  prcviously  discussed. The applicability of these time 
decays to interpretation is discussed  by Lamontagne (1979, 

ductance. A significant point to note is that simple induction  in 
including the use of characteristic parameters lo estimate con- 

whereas induction in infinite fcatura  taka the form 01 an 
finite bodies eventually exhibib  exponential d a y  at  late time. 

invcrsc  power law (Kaufman, 19783. Therefore. for models D. E 
and F. the very late  portion of the decay should ullimately 
show an exponential behavior Xmeasured with sunidenl semi- 
tivity. 

. .  
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MODEL DECAY CURVES 

w 

w 

w 

w 

w 

ril 

FIG. 13. T h e  amplitude  decay  curves for the simple models of 
Figure 12. Mean sampling  times are given for a base  lrcqucncy 
of 30 Hz The  curve U T E M  sompfed exponemiol is a calculated 
function  included  for  comparison.  Lamontagne (1975) gives 
.simple  approximation  formulas  for  interpreting  target  conduc- 
tance from  refermcc t i m a  r , ,  . . . , f6 determined by translational 
curve  matching. 

" 

Ro. 14. Scale modd UTEM H' profilcs  over a conductive thin 
dike with overburden prcsent. 



A Step Response TEM Systwn 1010 

.. 
.i 

FIG. 16. 

CHANNEL 
8 7 6 S 4 3 2 1  

"L 

FIG. IS. Decay plols lor the H: anomalies 01 Figurc 14. 
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Dccay  plots of H: anomalies over a thin dike (I) undcr a conductive ovcrburdcn  and (11) in a conductive  ball-rpacc 
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Overburden eRects 

We will restrict the  discussion of overburden and host-rock 
ctTects to the  case of a  simple  vertical  finite  dike  conductive 
hrgct. which  was studied by Lamontagnc (1975) using a scale 

sf underlying  conductors in two  main  ways. Let us consider  a 
model. Conductive  Overburden  cover  can modify the  responses 

dike  target  whose  response in free space is given in Figure 14d. 
If overburden is now placed over this target  conductor.  the 
resultant  response  (Figure  I4b) is not just  the  sum of the 
overburden  and  dike  response. At  early  timcs i t  can bc seen that 
there is very little response from  the  dike. This is because the 
magnetic  field (MSW analogy) has  not yet penetrated  the  over- 
burden,  and i t  leads to the  name  "overburden  blanking"  for 

Figure 14a that  the field  has  completely penetrated  the  over- 
this characteristic. At later  times  (Ch 6-1). when we can see from 

burden layer. the  dike  and  Overburden  response  (14b) is vir- 
hrally  indistinguishable  from  that of the  dike  alone (14d). The 

over is plotted in Figure IS. I t  clearly  shows  the  blanking erect 
time  decay  pattern of the  peak-to-peak  amplitude  of  the  cross- 

or the  ovcrbard~n at early timcs (right-hand figure). The minute 
negative  response  at  earliest  time is present only when  the 

overburden  extends  under  the loop, and  appears to r a d 1  from 
the  complicated way in which  the field first rcacha t h e  hidden 
target. 

A second elTcct occurs  when  the  dike is in conductive  contact 
with the  overburden.  The results are quite  different from those 

regionally  induced  (analogous)  current flow in the  overburden 
where the  dike was not in  contaR  (Figure I&). In this care, 

has  been "gathered" or "channeled"  into t h e  dike which is of 
higher conductivity. This accounts for the  large-amplitude 
crossover  anomalies  at  early times.  BccauJc themnductancc or 
the  dike  greatly  exceeds  that of the  overburden.  the  amount or 
current  gathering is virtually  independent of the dike's depth 
extent. The gathering effect at early t ima ofjwt a  'lineconduc- 
tor"  remaining  attached IO the  overburden aRcr most of the 
dike  was  removed was found lo be over EO p n r c n t  of that of the 
completedike. At later  times, when the(ana1ogous)current  flow 
in the  Overburden has  migrated  away (i& the real Overburden 
a r r e n t  is no longer  time-varying).  the response is again almost 
identical to that of the  dike alone. The time decay of the 

hanament at early times a slight attcnuzrion ofthe responw a t  
response is plotted on Figure 15. and in addition to the  en- 

intermediate  times  can be seen. 

LOCArlON 

't 
L 1ZE 

6FOLOGICAL SFCJION 

FIG. 17. Field  example of E, and If: data  from  a well-stratified  earth. The electrical  section was obtained  from inversion of the H :  
data.  The  curves on the H: graph  are  the  theoretical  model;  the  points  arc  the field data.  The  bottom axis is at -IS0 perant. The 
geologic  section is from  nearby  gas  drilling  exploration. 
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Has( rock cUecu 

vertical plate  located in a half-spaa. The results were calcu- 
Figure 16 11 shows the  time  variation in response ol a 60 S 

laled by Lamontagnc (1975) by Fourier  transformation ol the 

(1976). At early t imu the response is r c d u d  from  the free-air 
frequcncydomain  numerical  modeling of Lajoie and West 

response: this  corresponds  to  blanking by the  conductive 
region  above  the  target. At l a t a  times the raponvc is enhanced 
indicating  that  the  regional  (analogous)  current in the  host rock 
is being gathered  into  the  plate  at t h e  timer. For poorly 
conducting  host rock. the response at late times is close enough 
to the  free-spaa response that  simple  interpretation of thc 
target using a plate in frec-spa= model is valid. For  the higher 
host  conductivities (case 4,5) t b ~  is no longer the case. 

FIELD RESULTS 
0 

Milton,  Ontarlo 

This area WBS surveyed to demonstrate  what  data  from a 
conductive. well-stratified earth  looks like. The area is one 
where 650 rn of Rat-lying Paleozoic  sediments overlie the PIC- 
cambrian bascment The predominant  member of the  stratigra- 
phy is a uniform and thick x q u c n a  of shale. Other bcds are 

survey area is covered by a mixed forest and marshy streams. 
mostly resistive calcareous and sandstone formations. T h e  

with occasional  outcrops.  The  top of the  bedrock is a  dolomitc 
formation which is everywhere more  than 20 m thick. Topo- 
graphic relief is minor (<IO mX with occasional rough spots 
near  outcrop.  Ovcrburdcn is probably less than 10 m  every- 

\ '  ' 1  

FIG. 18. A profile of H: data from the north  transmitter loo  across the "hornas Twp t a t  site. A map of the  survey is included 
(didrcnt scale). 
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where and  much l e u  on average.  It is mostly  humus  or  thin 
$acial  soil.  Surface  water is  fresh, and likely quite resistive 
(> 100 nm).  Figure  17  shows  snme of the  data  with a layer  and 
ball-space  model  titfed to it hy iterative  minimization of 
squared  error. Also shown is a stratigraphic  section  from  a well 
t few:kilometen  distant.  The  dolomite  layer  is too resistive for 
its conductivity to be determined  by data  whore earliest  time 
sample is at'100 p% (The  survey was  done  with UTEM 1.) AI 
hrst glance,  the data  look  just like that  lor any conductive 
earth, as the  early-time data  at  the  end of profiles have  the  usual 
strong  negative  anomaly. and  there is a rcgular  outward  pro- 
grasion of crdsovers as time  prograses  (decreasing  channel 
number). However,  the resistive sur faa  layer  does  reveal  itself 
in the  limited  approach o l  the  early  time  curves  to -200 
perant  anomaly. The convergence of E, at  late  time  lo 1 0 0  
percent olthe  primary field confirms  the cxccllent lateral  homo. 
gcneity of the site. 

" 

1 

IN 1 

Thomas Towwhip, N o r t h  0aIario 

This site has become an interesting test range for electrical 
mefhods. and  a  new grid has &n cut and named  the  Night- 
hawk Lake  geophysical t a t  range. It is a graphitic  zone  that 
has  many of the  geometrical  and electrical charactnirtiu of a 

conductive  overburden. It was  found  originally  by  airborne 
massive sulfide body. It is cover6d  by 83 m 01 only  moderately 

EM and  has  been  intersected  by  two borehola. 

out on 6 lines of length 2200 It and  spacing 400 R using 
A UTEM I1  survey  with 30 Hz base frquency was  carried 

transmitter  loops to the  north  and  south  olthe grid. Figure 18 
shows a protile  across  the  middle of the  conductive zone. 

only 5M) l t  from  the  loop.  The field has not penetrated  the 
At 50 p (Ch 9). the  regionally i n d u a d  (analogous)  current is 

overburden at  the  target site. From 100 ps to about 500 p (Ch 
8-6). a  crossover  response is observed o w r  the target. At about 

,, 
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FIG. 19. Later  time H: profiles  (Ch 5-2) outline  the  perimeter o l  the  conductor. 



I"" PLATE MOOEL 

i 
" 

,\..""-//,,. 
\\ \  ..""""... 
\..\..-_.."""r< I 

- 2  

FIG. 20. Comparison of fi: data from the  south transmitter 

primary field is also  shown. 
loop with a free-space plate  model. The  configuration of the 

500 )IS the  response  changes to an  asymmetric  negative  *noma- 

The early-timr crossover  rcsponsc is a currcnt  galhcring or 
ly which decays  much marc slowly than  the  crossovcr response. 

channeling  anomaly  whrre  thc  (analogous) anomalous current 
flows along  the length of the zone, while the  longer  time  con- 
stant response is a local  induction  anomaly. wherc induccd 
currents flow  in  a vortex within the target conductor. 

Figure 19 shows a map of all the  late-time profiles. They 
clearly  delineate  the edge of the target  body. Figure 20 shows 
how B rectangular  plate  model  can be found  which models the 
observed results from one  transmitter loop quite accurately. bur 

other  loop.  The  late-time  induced  (analogous)  current  system in 
which has to be  rotated in order to match the results from the 

the  actual  conductor  appcars to be a tightly  defined  normal 
current in the front upper  (near-loop)  edge of the conductor 

A survey with the  transmitter loop located on  the  other side ol 
with a more dilTuse. return  current  deep in the  rear ofthc body. 

the  body was similarly  fitted by a plate dipping  away from that 
loop,  indicating  the  conductor to bc a thick  zone in which 
currentscan flow in  a variety ofdircctions. 

time vector map is shown in Figure 21, along with a rough 
Electric fields  were measured at  the  Thomas site. The late 

numcrical model. The conductivc  zone  shows very clearly. al- 

longitudinal  component  ofclcctric field over  the body. The field 
though its edge is  ill  defined. Figure 22 shows a profile ol thc 

intcnsity is almost constant  from channd 6 onward. and t h e  
main feature of the response is the aloremcnlioncd broad re- 
duction in the field strength over & conductor. It ir helpfuL 
when looking  at E field profila. t o  imagine a plot on the %me 

axes of the negative of the observed channd 1 responu. This ir 
the value the field starts from at the halfsycle transition. Evcn 
as early as SO p (Ch 9). the electric field has made most of its 
polarity reversal. In fact. bctwccn the loop to the targct  body  it 
has overshot. while  from the targct bcdy outwards it is 
changing relatively  slowly. The time changes in E are  anually 
very similar to those in H. There  arc  twodominanl d a y  times. 

channeling  target response (Ch 8-6) and a long one mrrapond- 
a shon  one corresponding lo the overburden and the 

ing to the local induction rcsponsc tCh 5-1). Also. thac two 
€-field responses have a different geometrical form correspond- 
ing with the different lorms of the magnetic anomalies. The 
scaled up version of the E data in Figure 22 shows the slowly 
decaying  anomaly.  Considerable  noiw is apparent in the data 
at this magnification. 

Bedrock conductor beneath overburden 

Australia. The slow outward migration of the early-time 
Figure 23 shows the measured raondary H, ficlds at a  site  in 

channels and  the -2M) pcrccnt early-time limit  away from the 
transmitter  loop  are  characteristia of  the  response of a  near- 
surface  conductivc weathered layer. This layer has a  total con- 
ductana  ofabout 4 s. 
anomaly is evident which is fixed  in  location. This feature is 

Around  station 210W a more local supcrimposed c~ossovcr 

evident over a great  strikc  length. When the  visually  estimated 
overburden response is stripped from the anomaly and the 

(Figure 26) .  the  characteristics of early  time blanking time 
pedk-to-prak crossover response is plotted on a  decay plot 

delay, and enhancement  are  clearly displayed. Corresponding 
to the  model data oi Figure 16. the early  time  blanking attenu- 
ates the local anomaly as !he (analogous) magnetic field has not 
had time t r )  pcnsrrate the weathered layer. At  intermediate 
times ICh 5 ,  4) ~ h c  responsc lics abovc 3 tilted frrr-spacc, 
half-planc a ~ n d u c t o r  dccsy curve. This is  partly an  xnplitudc 
cnhanccment  from a r ren t  galhering  and  parlly  due IO a sma!l 
&Ixy in time while  the (analogous) magnetic ficld prrnctratm 
ihc near-surface  conductor. I t  is nor clear whether  any oi the 
L W S  response can be idcntified as due to local induction. 

sp3.c~ servrs as a u d u l  reference and establishes  an  uppcr  limit 
Neverthclzrs, the pioited inductioncurvelor a half-planem I r a  

onthcconductsnccoirheieaturc(7Si~rhiscase). 
On  two survey iincs about I km away.  the samc local  feature 

is observed. but the rrsponsc has changcd to one  oflonger time 
constant. A s  shown in Figure 24. a  clcar  response  persists 
through  channels 2 and I .  These data  arc replotled  with  'point 
normalization"  on  Fiyurc 25 10 show the absolutc secondary 
field. Absolute  normalization preserves the  true anomaly shape. 

which lic near the transmitter. The strippcd pcak-to-pcak re- 
but h a s  the  disadvantage of scaling up strongly  those anomalies 

sponsc is plotted i n  decay form in Figure 26 and clearly shows 
the diffcrencc in  time constant  at  the  two locations. 

The increase in time constant y e n  on line MION is  very 
significant.  since little change is seen  in the  background re- 
sponse  and only a lesser change in the blanking time. I t  indi- 
cates that  the L6M)N late-time  rcsponw is due to local induc- 
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u tion. Model fitting of thedsay,'taking  into  account the timiled 

strike extent of the long time wnstant  ra 'pnse.  1 4 s  to an 
interpretation of this feature as a l d  thickening of the half- 
plane wnduqor.  The local conductance needed to produce the 
longer  time constant is 120 S in contrast to the 7 S maximum of 
h e  rest olthe bedrock  wnductor. 

Drilling  indicated that the extensive  conductor  war a Y) m 

k m  within a cak-sricitc host. The locally more wnduaivc 
part consisted chiefly of nearly massive noncconomic  sulfide. 

i-i 

Lai thick talc-silicate mne containing both carbonam and sulfide 

rri 
CONCLUSIONS 

significant advantage over the impulse response for detection 
m d  interpretation of g w d  conductors in !he presence of poorer 
ones. Elcctric field data measured with the system can provide 
independent idormation about lateral cocductivity contrasts 
and may be a useful aid in interpretation. 
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FIG. 24. H: d a t a  on line 600N 1 km  away from the previous 
figure showing a time decay of the  locpl~anomaly lasting to 
much !stcr times. .9emcas?lrement of the profile at 13 Hz e v e  
virtually identical profiles (shifted one channel) with no Gblc 

FIG. 2 1  Thomas Twp E data for line 0 from  the  south  trans- c h  I anomaly. 
milter  Imp.  The  expanded scale data on the lower axcs show 
that a very weak dynamic E ficld anomaly  is associated with 
the  main H: late  time response (Ch 5-1). 
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FIG. 23. H: data from New South Wales showing  thc  migrating 
crossovers  ofthe  overburden near the loo and a local anomaly 
aroundstation 210 W.(Survey frequency 4 6 Hz) 
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FIG. 25. Point  normalized H: from line 600N.The local xcond- 
ary ficlds have k e n  normalired to the constant primary field at 
station 21OW and  show  how  stripped pal-to-peak local 
anomaly  amplitude is estimated. 
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