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1. INTRODUCTION 

During August 198 1 a germanium/gallium meta l  prospect  located near Lang 
Bay, British Columbia, approximately 15 ki lometres  southeast  of Powell River, was  
sampled by t h e  wri ter  on behalf of Fargo Oil Corporation. Analyses of t h e  samples 
displayed varying amounts  of t h e  metals  germanium and gallium. The prospect had been 
acquired by t h e  Company in August 1981 f rom a syndicate t h a t  had s taked t h e  a r e a  in 
April and May 1981. 

In April 1982 a second sampling program was carr ied ou t  by t h e  wri ter  in order 
t o  determine if t h e  germanium/gallium was distr ibuted uniformly throughout t h e  coal- 
bearing horizon or  concentra ted in t h e  base  and/or top. Assay results  lead t o  t h e  
conclusion t h a t  germanium and gallium were  fair ly uniformly distr ibuted throughout t h e  
seam. 

In September 1982 t h e  wri ter  supervised a third sampling program for t h e  
purpose of confirming t h e  ear l ier  assay resul ts  and tes t ing t h e  volatilization of t h e  

ermanium bearing material .  The samples col lected were  shipped in thei r  natura l  state 
i.e. no sample  preparation before  analysis) t o  various assay laboratories in t h e  United f 

Sta tes  and Europe. 

During 1982 Dr. Paul Blaisdell Queneau, P.Eng., a consulting metallurgist  was 
introduced t o  t h e  Lang Bay project  and is current ly  involved in t h e  preparation of a 
prefeasibility study on t h e  project  on behalf of AMAX of Canada Ltd. 

2. LIST OF CLAlMS 

Examination of mineral  t i t l e s  registered with t h e  British Columbia 
Depar tment  of Mines and Petroleum Resources indicates t h e  exis tence of t h e  following 
mineral  c la ims covering t h e  a r e a  of t h e  Lang Creek  prospect near Powell River, B.C.: 

Claim Name 

Trish 1 
Trish 2 
Kelly 1 
Kelly 2 
Kelly 3 
Kelly 4 
Kelly 5 
Zoie 1 
Zoie 2 
Zoie 3 

Record Number Number of Units Expiry D a t e  

May 4, 1983 
May 4, 1983 
May 4, 1983 
May 8, 1983, 
May 4, 1983 
May 4, 1983 
May 8, 1983 
Dec. 15, 1983 
Dec. 15, 1983 
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In summary t h e r e  a r e  10 c la ims consistin of 128 units  a l l  owned by Fargo Oil 5 Corporation. This repor t  per ta ins  t o  t h e  Trish 1-2 a n  Kelly 1-5 mineral  claims. 

3. LOCATION 

The  c la im group l ies 15 km southeast  of t h e  town of Powell River, B.C. 
cen te red  on Lang creek.  General  boundaries a r e  Malaspina S t ra i t  between Lang Bay and 
Myrtle Point t o  t h e  south, Myrtle creek and Hammill  lake t o  t h e  west  and northwest,  t h e  
eas te rn  a r m  of Lang c reek  t o  t h e  north and Whittall c reek  t o  t h e  east. The  approximate  
coordinates a r e  490 48' N and 1240 25' W. The NTS map  reference fo r  t h e  a r e a  is 
92F/16W. 

4. ACCESS 

Highway 101 follows t h e  coas t  f rom Saltery Bay t o  Powell River and passes 
very near  t o  t h e  southern border of t h e  Kelly c la im group. A good paved secondary road 
connecting t o  Highway 101 between Lang c r e e k  and Kelly c reek  extends  north and then 
west  where  a t o t e  road in fairly good condition a f t e r  being c leared of underbrush by a 
bulldozer, gives access t o  t h e  outcrop a r e a  where  t h e  sampling was undertaken. 

5. TOPOGRAPHY AND VEGETATION 

The gently rolling ter ra in  is basically f l a t  with an  elevation of approximately 
800 f t .  a.s.1. in t h e  nor theast  corner  of t h e  property. The ground slopes down in a gen t le  
fashion towards  Malaspina S t ra i t  t o  t h e  south. Lang c reek  has  c u t  its valley about 100 f t .  
below t h e  general  level  of t h e  surrounding area.  

The a r e a  has  a thick second growth of t imber  consisting mainly of f ir ,  
hemlock, and cedar  with alder found along t h e  s t r e a m  and c r e e k  banks. 

The wate r  supply is  plentiful due  t o  t h e  many s t r e a m s  and creeks,  t h e  main 
ones  being centra l ly  located Lang creek and Kelly creek,  both flowing southeasterly and 
t o  t h e  west ,  Deighton c reek  flowing southerly in to  Malaspina s t ra i t .  Dissecting t h e  
property in a northwest t o  southeast  line is a high tension power line. 

The c l i m a t e  is mild with an annual rainfall  f rom 40 t o  50 inches and minimal 
snowfall in t h e  winter. 



6. HISTORY 

In 1948 a spectrographic research study on t h e  coals  of British Columbia 
discovered high values of germanium in t h e  carbonaceous mater ia l  found in t h e  Lang 
c reek  area.  In 1957 t h e  mineral  r ights t o  t h e  a r e a  were  acquired by t h e  now defunct  
Taiga Mines Ltd. which carr ied ou t  a bulldozer trenching and drilling program during 1958 
and 1959. 

In 1981 t h e  property was  acquired by t h e  cur ren t  owner, Fargo Oil Corporation 
who conducted a trenching and sampling program in August 1981. 

7. GEOLOGY 

The following description of t h e  geology of t h e  a r e a  of in te res t  and of t h e  
germanium hearing format ions  was  wri t ten  by F. C. Buckland, P.Eng., President of Taiga 
Mines Ltd. I t  was  published in t h e  September  1959 issue of t h e  "Western Miner and Oil 
Review1': 

The  low-lying plains, along t h e  north side of t h e  
S t ra i t  of Malaspina, in t h e  vicinity of Lang Creek southeast  
of Powell River, B.C., a r e  underlain by thick sandstone- 
conglomerate-shale formations of Eocene age. The proven 
e x t e n t  of th is  formation is about  o n e  mile by four miles 
and t h e  possible e x t e n t  about  t h r e e  miles by five. The 
present  indicated thickness is about  1,500 feet .  The 
sedimentary  ser ies  is underlain by a weathered granite. 
The c o n t a c t  c a n  b e  observed in t h e  valley of Lang Creek. 

Throughout these  sediments  t h e r e  a r e  seams  and 
f ragments  of coal. Whenever f resh bright coa l  f rom t h e  
format ions  has  been assayed, it has  been found t o  contain 
appreciable amounts  of germanium. Except  for t h e  basal  
beds, d i rect ly  overlying t h e  grani te  basement,  t h e  
enclosing sandstone and shale is  essentially barren. 

Germanium-bearing coal  f ragments  were  located at 
t h a t  t i m e  in t w o  dif ferent  types  of deposits in t h e  series: 

Sandstone-type Occurrence- 

Coal  was found t o  occur a s  thin, discontinuous lenses I 

f rom 0.01 inch t o  3 inches in thickness and, commonly, less 
than 1 0  feet in length; and in chunks and pieces of coarse  
coal  up t o  3 f e e t  in diameter.  
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This type  of deposit i s  probably t h e  result  of 
coalif ication of logs and branches, etc., deposited with t h e  
sandstone. Deposits of th is  type  will naturally b e  
somewhat e r r a t i c  but sufficient  deposition was  discovered 
t o  indicate t h a t  ce r ta in  a r e a s  and beds might b e  of o r e  
grade. 

Lenses of coa l  usually K inch or  less thick and a few 
inches long occur  in a grey si l ty shale. Large chunks of 
coa l  a r e  found intermittently.  

Basal Beds- 

In April 1959, Dr. A. C. Skerl suggested an  
examination of t h e  beds towards  t h e  base  of t h e  
sedimentary series, these  being of possible g rea te r  
economic value than those  at higher elevations. 
Immediately a discovery was made  of a basal  member of 
t h e  ser ies  containing a high percentage of coal  and 
containing germanium in t h e  carbonaceous bed i tself ,  a s  
well as in t h e  coal. Coal  occurs  on, or  a few f e e t  above, 
t h e  grani te  basement  in a brown t o  black carbonaceous bed 
of varying thickness up t o  perhaps 20 feet .  The coal  occurs  
in lenses and narrow beds in t h e  formation f rom a few 
thousandths of an  inch up t o  several  inches in individual 
seams. This basal  member has  been designated as "Brown- 
bed1' by company engineers and has  now been proven t o  
occur  over a very considerable l a te ra l  extent .  

8. CURRENT WORK 

In April 1982 t h e  wri ter  supervised a sampling program at t h e  s a m e  site as t h e  
1981 sampling program. This program was recommended by Wright Engineers Limited, 
consultants t o  Fargo Oil Corporation, in order t o  test t h e  reported tendency of germanium 
t o  b e  concentra ted at t h e  floor and roof of coal  seams. 

A CAT 235 hydraulic excavator  opened up f resh c u t s  and samples were  
collected at 10 c e n t i m e t r e  intervals across t h e  f a c e  of t h e  germanium/gallium bearing 
s t r a t u m  and delivered t o  Bacon, Donaldson and Associates Ltd. Sample splits were  
prepared for  analyses a s  per instructions of Mr. C. 0. Ingamells, a research metallurg,ist 
who was present during t h e  sampling program. 

- 4 -  



The splits were then shipped t o  various laboratories for analyses including 
Hazen Research, Inc., Golden, Colorado and AMAX Base Metals Research & Development, 
Inc., Carteret ,  New Jersey. 

The analytical results of these samples varied greatly from very high t o  very 
low for both germanium and gallium throughout t he  ent i re  seam. Due t o  t h e  wide range in 
the  assay results from the  April 1982 sampling program i t  was t he  conclusion of Dr. 
Queneau and a number of laboratories which received the  April 1982 samples t ha t  another 
sampling program should be  undertaken for t h e  purpose of confirmatory analyses. It was 
also decided tha t  t h e  samples from this next program should be assayed in their  natural 
s t a t e  without any preliminary preparation. 

In September 1982 t h e  writer supervised the  sampling program at the  same 
location as t h e  previous two programs. A John Deere 690 Hoe made fresh cu t s  in two 
outcrop a reas  and a to ta l  of twenty-three samples with a combined weight of 
approximately 100 kilograms were taken over t h e  f ace  of t h e  seam. 

The writer then divided each sample into four parts. These sub-samples were 
shipped in five gallon insulated meta l  containers t o  protect  against possible volatilization 
a t  elevated temperatures,  t o  t he  same laboratories t ha t  received the  April 1982 samples 
in addition t o  Alfred H. Knight (International) Ltd., Merseyside, England. 

Except for one assay house there  was a degree of similarity in t he  germanium 
results in t he  40 t o  60 gms/ton range. Eagle-Picher Industries, Inc. which produced 200+ 
gmsfton results from the  April 1982 samples assayed the  September samples at 16 
gmsfton. Upon consultation with Eagle-Picher i t  was concluded tha t  t he  company was not 
able t o  analyse reliably t h e  low-grade Lang Bay germanium material. 

Gallium analyses have been confirmed in t he  200 t o  250 gmsfton range. 

9. CURRENT RESEARCH 

In November 1982, Bacon, Donaldson & Associates Ltd. initiated a preliminary 
beneficiation test program and in March 1983 they reported some success in concentrating 
germanium and gallium in a carbon fraction of t he  Lang Bay material  by flotation and 
heavy liquid separations. 

A two phase test program has been recommended by Bacon, Donaldson t o  
establish conditions for t he  commercial  production of a concentrate  from t h e  
germanium/gallium bearing material  found at t h e  Lang Bay property. 

- 5 -  



The f i r s t  s t age  would consist of a four month laboratory program t o  establish t h e  
unit operations and conditions required for  optimum separation of t h e  carbon fraction.  
Both gravity concentra t ion and flotation techniques would be employed. 

The second s t a g e  would b e  a locked cyc le  test employing those  optimum 
conditions developed in S tage  One. The purpose for such a t e s t  would b e  t o  confirm 
concen t ra te  grades  and recoveries t o  be  achieved and t o  produce sufficient  concen t ra te  
for  commercia l  purposes. 

A t  t h e  recommendation of Dr. Queneau a bulk sample will b e  delivered t o  
Australia for beneficiat ion tests in a Reicher t  spiral  exclusively designed for  coaly 
mate r ia l  with a high ash content.  The results  of suc-h a test will b e  influential  in t h e  
decision whether  t o  proceed with gravity concentra t ion o r  t o  focus  on flotation 
technology. 

If these  recommendations a r e  carr ied  out ,  a bulk sampling program will b e  
undertaken f i rs t  in order t o  supply Bacon, Donaldson with approximately one tonne of 
mater ia l  for  thei r  test work. 

Gordon R. Hilchey, P.Eng. 
GORDON HILCHEY AND ASSOCIATES LTD. 

April 15, 1983 
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GORDON HILCHEY AND ASSOCIATES LTD. 

REPORT ON SAMPLING 
LANG BAY GERMANIUM DEPOSIT 

SEPTEMBER 3,1982 

One of t h e  major problems of t h e  Lang Bay germanium deposit  has  been t h e  

analytical  methods  and, apparently, t h e  sample  handling procedure. Recent ly  Eagle- 

Picher has  done repeated analyses by various methods and a r e  apparently satisfied t h a t  

they have t h e  c o r r e c t  germanium content  within reasonable limits. 

Sample-handling may have been t h e  main problem. Until  t h e  most r ecen t  

samples were  processed, t h e  samples were  oven dried at about 1000 C. The l a t e s t  samples 

were  air-dried at ambient  t empera tu re  (20° C) and yielded significantly higher values 

than oven dried samples analyzed by t h e  s a m e  methods. I t  c a n  b e  concluded f rom th i s  

t h a t  at l eas t  some of t h e  germanium occurs  in a s t a t e  which volatalizes at relat ively low 

temperatures.  Therefore  t h e  cur ren t  samples have been kep t  below 200 C with "freezer 

packs" and insulation. We do no t  believe t h a t  volatalization would s t a r t  unti l  significantly 

higher t empera tu res  than 200 C a r e  reached bu t  th is  precaution is taken t o  avoid t h e  risk 

of higher t empera tu res  during s torage and shipment. 

A description of t h e  samples taken on September 3, 1982 is appended. 

DISTRIBUTION OF GERMANIUM 

The germanium in t h e  Lang Bay property of Fargo Oil Corp. has  unti l  recently 

been assumed t o  b e  in t h e  coaly material .  I t  was  the re fore  inferred t h a t  t h e  more  coa l  

t h e  more  germanium. I t  was found t h a t  mater ia l  relat ively high in vitrain contained less 1 
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germanium than brownish clay and arkose which appeared t o  contain f ine  organic 

material ,  part icularly near  t h e  top  of t h e  brown horizon (locally called a "brown bed"). A t  

f i r s t  th is  was assumed t o  mean t h a t  t h e  germanium was absorbed onto  t h e  su r face  of t h e  

organic mate r ia l  and t h a t  since t h e  finely divided mate r ia l  had more  sur face  a r e a  i t  would 

absorb more  germanium. This has  not y e t  been disproved. I t  should also be  noted t h a t  

non-carbonaceous mate r ia l  has  not  been sampled until recently. 

Some twenty  years  ago an a t t e m p t  was made t o  concen t ra te  t h e  carbonaceous 

mate r ia l  by separat ion f rom t h e  si l icate mate r ia l  with perchlorethylene (dry-cleaning 

solvent). The  result ing coal  was  found t o  b e  very low in germanium. The f i l tered solvent 

was a dark amber  brown. I do not  know if a metallurgical  balance was done on t h e  various 

products bu t  I do recal l  t h e  conclusion t h a t  t h e  germanium had gone onto  solution in t h e  

perchlorethylene. The  analytical  procedures at t h a t  t i m e  w e r e  suspect, however, and t h e  

accuracy of t h e  conclusion may also b e  suspect. 

I t  has  been suggested t h a t  t h e  germanium occurs  in or  associated with pyrite. 

Pyr i te  has  been observed only rarely but  t h e r e  is  ext remely finely divided pyr i te  in some 

bu t  not  a l l  vitrain. 

Recen t  very c lose  sampling (10 c m  intervals) disclosed, on t h e  basis of t h e  

l a t e s t  and presumably bes t  sample  handling and analyt ical  procedures, t h a t  t h e r e  is l i t t l e  

if any relationship between germanium con ten t  and carbonaceous content.  We therefore  

have t o  look fo r  s o m e  o ther  association f o r  t h e  germanium than t h e  carbonaceous 

material .  

Examination of t h e  cur ren t  samples shows t h a t  t h e r e  a r e  several  types  of 

mate r ia l  in t h e  formation: 

1) a grey o r  greenish grey weathered arkose  containing q u a r t z  grains, clay 

minerals, b iot i te  and/or chlori te with o r  without a small  percentage of vitrain. , 

1 1': /"' - 
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2) a brown version of t h e  above 

3) a grey t o  light t a n  clay without carbonaceous material. Some sections conta in  

a small  amount  of quar tz  grains 

4) a brown version of t h e  above - may conta in  a l i t t l e  carbonaceous mater ia l  

5 )  a greenish grey weathered igneous rock - probably originally a granodiori te or  

quartz-diorite. The feldspars have been weathered t o  c lay minerals and t h e  

ferro-magnesians appear t o  b e  a l t e red  t o  chlorite. This i s  t h e  basement 

underlying t h e  sedimentary formation.  

6 )  a red arkose. The iron in most  of t h e  formation is in t h e  ferrous  state but  

occasionally red oxides of iron a r e  found giving a dist inct  reddish colour. This 

has  been referred t o  as "red bed." 

Previous drilling revealed a considerable amount  of ground wate r  - most holes 

"made water"  and one flowed under ar tes ian pressure. This formation wate r  is no t  

available for sampling at t h e  present time. A sample  of ground water  was  taken during 

t h e  mos t  r e c e n t  sampling but  it is no t  known how much of i t  i s  surface  wa te r  and how 

much, if any, i s  wa te r  f rom t h e  formation. 

The source  of t h e  germanium is unknown but  i t  i s  thought t h a t  it entered t h e  

format ion with ground wate r  somet ime a f t e r  t h e  format ion was  laid down but  no t  in 

Recen t  t ime. On t h e  o ther  hand i t  has  not  been proved t h a t  t h e  germanium was no t  

deposited with t h e  sediments. 

The mode of occurrence of t h e  germanium in t h e  formation is also unknown. 

As noted above, i t  had been previously assumed t h a t  a l l  t h e  germanium was in t h e  

carbonaceous material .  The recen t  detailed sampling throws considerable doubt on th is  ,,,, L 
! '  / ,-4' 



idea. Furthermore,  it may b e  difficult  t o  develop a sat is factory  extract ion process until 

i t  is known exact ly  where  and how t h e  germanium occurs. Examination under a hand lens 

suggests t h a t  t h e r e  a r e  only two  possible p laces  for  t h e  germanium o ther  than t h e  

carbonaceous material :  e i ther  in t h e  c lay o r  in t h e  ferro-magnesian minerals 

(chloritefbiotite). 

The clay occurs  in two  forms - c lay  horizons which were  apparently deposited 

a s  clay and weathered arkose in which t h e  unweathered feldspars were  a l t e red  t o  c lay 

minerals a f t e r  deposition. The two  fo rms  of clay should be  analyzed separate ly  t o  

determine if they have a significantly di f ferent  germanium content.  

The colour of t h e  clay is  apparently not  significant bu t  this would b e  verified 

by comparing analyses of grey and brown members  of t h e  formation. 

The chlori te/bioti te should b e  separated f rom t h e  c lay if possible and analysed 

separate ly  t o  de te rmine  if t h e  G e  is in t h e  chlorite. If th is  is not  practical ,  perhaps 

analysis for iron might establish whether or  no t  t h e r e  is a consistent  Ge /Fe  ratio. 

I t  is also possible t h a t  t h e  germanium is st i l l  in solution in t h e  format ion 

water.  Unti l  good samples can  b e  taken of t h e  format ion wate r  f rom drill holes it will b e  

impossible t o  verify this. 

There  is also a possibility t h a t  t h e  germanium occurs  in more  than  one form o r  

in more  than one mineral. Analyses of t h e  cur ren t  samples should help t o  de te rmine  this. 

Regarding the '  volatility of t h e  germanium in t h e  sample mater ia l ,  this  c a n  b e  

readily determined f rom t h e  current  samples. The samples should be  air-dried at low 

tempera tu res  and split. The di f ferent  spli ts  should be  heated t o  various t empera tu res  

before  analysis. Comparison of G e  con ten t  and heating t empera tu re  should s e t t l e  th i s  , 
m a t t e r  permanently. / ( ;<ll- 
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If, a s  suspected,  a significant amount  of germanium is  in t h e  clay, X-ray 

analysis t o  de te rmine  t h e  c lay minerals will probably be  necessary before  s t a r t ing  research 

on an extract ion process. 

CONCLUSIONS AND RECOMMENDATIONS 

Once i t  has  been determined where  t h e  germanium occurs  in t h e  sample  

material ,  considerations of t h e  physics and chemist ry  of t h e  mater ia l  should lead t o  

intell igent research for  developing an  extract ion process. 

Mr. Ingamells will undoubtedly have some more  valuable contributions t o  make  

at th is  point. 

I t  i s  recommended t h a t  t h e  various samples b e  analyzed fo r  germanium by 

methods recommended by Eagle-Picher befo.re any research is done on extract ion 

processes. Once  t h e  analytical  results  a r e  available t h e  individual samples c a n  b e  grouped 

into a f e w  larger samples. 

Most of t h e  above remarks  probably also apply t o  gallium in t h e  sample  

material .  

. GORDON HILCHEY AND ASSOCIATES LTD. 

 ord don R. Hilchey, P.Eng. 

8 September 1982 



"Red bed" 

FARGO OIL CORPORATION 
LANG CREEK PROPERTY SAMPLES Sept. 3/82 

PIT NO. 1 (WEST') - NO. 1 is stratigraphically highest. 

Weight 
Sample No. Width Kg Description 

l(no duplicate) 20 c m  2.4 Med.grained light grey weathered 
arkose-est-2% ferro-magnesians 
(biotite and/or chlorite) - a 
few small fragments of vitrain 
est. 1%. 

10 c m  1.8 As above 
1.15 

10 cm 1.65 As above except no vitrain obs. 
1.25 

15 cm 0.9 Med.grained weathered arkose - 
1.4 2% FeMg.(biotite and/or chlorite) 

conspic. red iron oxide stain 
("red bed") - no vitrain. \ 

12 cm 0.8 As above but a l i t t le  coarser 
0.5 grained 

16 cm 2.5 Med.grain light grey weathered 
1.3 arkose-est.2% FeMgls (biotite/ 

chlorite ?) 

14 cm 1.05 Med.brown clay w/ some qtz. frag- 
1.15 ments 1% vitrain-est. 

2% chlorite 

14 cm 1.3 Med.grey weathered arkose 
1 .O 1% vitrain)-est. 2% biotite/ 

chlorite 

20 cm 1 .O Light grey weathered akrose 
1 .O 1% vitrainl-est. 2% biotite/ 

chlorite 



PIT NO. 1 (WEST) - NO. 1 is stratigraphically highest. - Continued 

Weight 
Sample No. Width Kg Description 

10 13 c m  0.9 Brownish grey clay some q t zg ra in s  
1 o(a) 1.35 1% vitrain 

11 15 c m  0.7 Brownish grey clayey arkose 
1 1 (a) 1 .O similar t o  above except sandy 

1% vitrain - Tr. pyrite 

12 43 cm 3.6 Grey-brown sandy clay 
12(a) 2.9 1% vitrain 

13 25 cm 2.1 Grey-brown clayey arkose 
13(a) 2.0 1% vitrain 

14 26 cm 1.55 Med.grey arkose, a l i t t le  lower 
14(a) 1.8 q t zcon ten t  and much less FeMg's 

than samples 1 - 6 

15 40 cm 5.8 Greenish grey rock est. 4-5% 
15(a) 3.45 FeMgls(chlorite ?), qtz. content 

low (est. 5%). 
Weathered QD/GD ? ,j 



FARGO OIL CORPORATION 
LANG CREEK PROPERTY SAMPLES 

PIT NO. 2 (EAST) - SAMPLE 21 is topographically highest. 

Weight 
Sample No. Width Kg Description 

2 1 65 cm 7.5 Greenish grey weathered 
2 1 (a) 1 .3  QD/GD-glacially transported(?) 
Spec. 0.4 5% qtz.-5% FeMg's (chlorite) 

- looks crumpled in O/C 

, 2 2  15 cm 0.85 Dk.Brownish-blk-clay - a l i t t le  
22(a) 1.05 sand. 1% vitrain 

2 3 8 cm 0.8 V.Dk.Brownish-blk. hard 
23(a) 0.9 sandy text. weathered arkose ? 

"Brown bed" 1% vitrain - some chlorite ? 
24 17 cm 1.4 Dk.grey clayey sand - 
24(a) 1 .6  arkosic ? - 1% vitrain 

2 5 
25(a) 

Grey-Tan 
Clay 26 

26(a) 

27 
27(a) 
Spec. 

Light greyish tan  clay 
w/small % Qtz.-Only t race  
of FeMg-No vitrain 

Light greenish grey 
QD/GD w. 5% chlorite 
Weathered feldspars 
- includes some clay from 
higher in formation 

28 30 cm 1.4 As above 

This ent i re  exposure appears t o  have been disturbed by glacial action and is of doubtful value 
from a geological point of view. Mineralogically and metallurgically the  samples a r e  of value. / 

/ 



APRIL 1982 SAMPLING PROGRAM 

SUMMARY OF ASSAY RESULTS 

Samples 

AREA 1 

P i t  1 

25 samples col lected every 10 cen t imet res  over f a c e  of germanium/gallium bearing seam 

commencing at base of seam. 

P i t  2 

23  samples col lected every 10 cen t imet res  over  f a c e  of germanium/gallium bearing seam 

commencing at base  of seam. 

Sample Preparation 

Sample preparation carr ied o u t  by Bacon, Donaldson & Associates Ltd. 

Samples were  passed through a set of screens  t o  -100 mesh and then r i f f le  spli t  in to  four 

(4 )  quarters.  

Analyses 

Samples forwarded t o  t h e  following laboratories for  germanium and gallium analyses: 

Eagle-Picher Industries, Inc., Quapaw, Oklahoma 

AMAX Base Metals Research & Development, Inc., Car te re t ,  New Jersey 

Hazen Research,  Inc., Golden, Colorado 

Canyonlands 21st  Century Corp., Blanding, Utah 

Laboratoire D'analyses Bachelet, Angleur, Belgium I 

The assay resul ts  a r e  as follows: 



AREA 1 

P i t  1 

Sample 
Number 

33101 
02 
03 
04 
05 
06 
07 
0 8 
09 
10 
11 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
2 3 
24 
2 5 
26 

Germanium Gallium 
values ppm values ppm 

Eagle- 
Picher 

190 
230 
190 
190 
170 
200 
210 
250 
250 
190 
320 
250 
130 
170 
330 
150 
160 
250 
260 
240 
27 0 
210 
170 
230 
260 

Hazen La Eagle- 
AMAX Research Canyonlands Bachelet  Picher 

600 
600 

450/2/30 500 
400 
400 
460 
400 
400 
400 
600 
500 
500 
500 
600 
600 
700 
600 
400 
400 
400 
400 
400 
500 
400 
500 

P i t  I 
(Composite) 40 8 0 

There  was no sample  331 12. 

AMAX Canyonlands 



AREA 1 

Pi t  2 

Sample 
Number 

33 127 
2 8 
2 9 
30 
3 1 
32 
33 
3 4 
35 
3 6 
37 
3 8 
39 
4 0 
4 1 
4 2 
43 
4 4 
45 
4 6 
47 
48 
4 9 
A 
B 

Germanium 
values ppm 

Eagle- 
Picher 

Sample A - No number - light coloured 
Sample B - No number - dark coloured 

Gallium 
values ppm 

Eagle- 
Picher 

There was no Sample 33112. 



SEPTEMBER 1982 SAMPLING PROGRAM 

SUMMARY OF ASSAY RESULTS 

Samples 

AREA 1 

P i t  1 

2 identical  sets of 15 samples were  collected from top  t o  bot tom of germanium/gallium 

seam. 

AREA 2 

P i t  3 

2 ident ical  sets of 8 samples were  collected f rom t o p  t o  bot tom of germanium/gallium 

seam. 

Sample Preparat ion 

There  was  no sample  preparation as samples were  shipped in thei r  na tu ra l  state t o  

laboratories for  analyses. 

Analyses 

Samples forwarded to: 

Alfred H. Knight International Ltd., Merseyside, England. 

AMAX Base Metals Research & Development, Inc., Car te re t ,  New Jersey. 

canyonlands  2 1s t  Century Corp., Blanding, Utah. 

Eagle-Picher Industries, Inc., Quapaw, Oklahoma. I 

A summary of t h e  assay results  follows: 



AREA 1 

PIT 1 
Values ppm Values ppm 

Ge  Ga 

A.H. Canyon - Eagle - A.H. Canyon- 
Width Knight AMAX lands Picher Knight AM AX lands S a m ~ l e  No. 

l(no duplicate) 

Composite 



AREA 2 

PIT 3 

Germaniun 
Values ppm 

Gallium 
Values ppm 

A.H. Canyon- 
Knight lands 

A.H. Canyon- 
Knight lands Sample No. Width 

2 1 
21(a) 
Spec. 

27 
27(a) 
Spec. 

Composite (Pit  1 & 3) 

Undried 

Dried 

Standardized wi th  t u  

Sodium Carbonate  



LANG BAY 

6 SAMPLES 

BACON, DONALDSON & ASSOCIATES LTD. 
Consulf~nfi  Enfinerrs 

Y1, 

SAMPLE PREPARATION 

PROCEDURES 

2036 Co/urnhio St.. C'oncouvrr. B.C. V S Y  .?El Tel. 879-8461, Telex 04-53437 

CARRIED OUT FOR: 

Fargo Oil Corporation 
9th Floor 

850 Vest Hastings St. 
Vancouver, B. C. 

V6C 1El 

Attention: Plr. Rod Snyder 

' 1 

i Pile No. 3817 
-r 

1982 May 13 



DACON, DONALDSON & ASSOCIATES LTD. 
Consulring Engineers 

Y 

L 1982 May 12 

Fargo O i l  C o r p o r a t i o n  
9 t h  F l o o r  
850 West H a s t i n g s  S t .  
Vancouver,  B. C.  
V6C 1 E l  

A t t e n t i o n :  M r .  Rod Snyder  

Dear S i r s :  

20J6 Columhio SI.. Vancouvcr, R.C. VSY 3EI Tel. 879-8461, Telex 04-53437 

F i l e  No. 3817 

R e :  Lang' Bay A p r i l  6 Samples 
Samwle wrewara t ion  p r o c e d u r e s  

The f o l l o w i n g  p r o c e d u r e s  w e r e  a p p l i e d  t o  your  samples :  

1) Each sample was removed from t h e  sample bag  and 

t h e  bag  t h o r o u g h l y  c leaned- - the  samples  were 

d r i e d  a t  room t e m p e r a t u r e .  

2 )  The d e s c r i p t i o n  o f  sample ( c o l o u r ,  p a r t i c l e  s i z e  

and a p p r o x i m a t e  c o a l  c o n t e n t  by v i s u a l  i n s p e c t i o n )  

w a s - t a b u l a t e d  (see appended p a g e s )  . 
- 1 

L -# 3 )  A n e s t  of  s c r e e n s ,  1 0  mssh, 20 mesh, 48 mesh 

i and 130 mesh w e r e  s e t  up on a Ro-tap ( T y l e r ) .  
I 

4 )  The e n t i r e  sample was p l a c e d  on t h e  t o p  s c r e e n  
I 

and t h e  o v e r s i z e  m a t e r i a l  was c r u s h e d  (iz many 

s m a l l  i n c r e m e n t  c h a n g e s )  t o  p a s s  t h e  t o p  s c r e e n .  



5) The t o p  s c r e e n  was removed and t h e  above p r o c e d u r e  

( 4 )  was r e p e a t e d  f o r  t h e  new t o p  s c r e e n .  

6) T h i s  p r o c e d u r e  ( 4  & 5 )  was r e p e a t e d  u n t i l  a l l  

t h e  sample w a s  minus 100 mesh. 

7 )  The minus 100 mesh material, was mixed t h o r o u g h l y  

and r i f f l e  s p l i t  i n t o  4 q u a r t e r s .  

8 )  The samples  w e r e  d e l i v e r e d  t o  Fargo O i l  C o r p o r a t i o n  

o f f i c e .  

P l e a s e  n o t e  t h a t  d u r i n g  t h e  s c r e e n i n g  and c r u s h i n g  p r o c e d u r e s  

t h e  b e h a v i o u r  o f  t h e  m i n e r a l  components was o b s e r v e d  c l o s e l y .  

There  was no e v i d e n c e  o f  any smear ing  o r  hangup o f  a n y  

c o n s t i t u e n t s  d u r i n g  t h e  p r o c e s s i n g .  

W e  t r u s t  t h i s  i s  t h e  i n f o r m a t i o n  you d e s i r e .  

Yours v e r y  t r u l y ,  

Bacon, Donaldson & A s s o c i a t e s  L td .  

W. G. Bacon, Ph.D., P. Eng. 

WGB : pam 
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T E S T  NO. 

DATE : 1982 May 13 
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T E S T  NO. 

DATE: 1982 May 13 
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FILE NO. 3817 

T E S T  NO. 

DATE : 1982 Mav 1 3  

COAT, 
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r13113 - 
Lr- 

- - 
- . - 

*v 

- 
- 
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- 
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I# 
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I 
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r / /  

J 

11 

II 

II 
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F I L E  NO. DATE: 1982 M a y  13 

r' T E S T  NO. 

COAL 
SEGREGAT.*  
DURING MIX 

NO 

11 

11 

11 

11 

11 

11 

I t  

I1  

11 

11 

11 

11 

11 

11 

11 

11 

I1  

11 

I 

OTHER 
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F I L E  NO. 3817 DATE : 1982 M a y  13 

T E S T  NO. 

Y 
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FILE NO. 381 7 DATE: 1 m m v 1 3  

T E S T  NO. 

COAT. 

- 
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1- 
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I 
hm FILE NO. 3 8 1 7  DATE: 1 9 8 2 M a y 1 4  

i TEST NO. 

I 
I :AMPLE 
Bm 

7 3 1 0 2  

L'-JreY b 

c::: 
ruo6 
r 1108 

7 -  

T U 1 3  
-I 

131 14 

1 -UJ5 
i;:;; 
rLU3 
1 -  
131 19 

I 
I 

120 

3 3 1  21  

i 
I - 

COLOR 

arev 

a rev  

black  

b'l ack 

nrey 

h r m n  

TTYPTT  * 

~ Y P T I  
A 

TTYPV 
1 

n r ~ v  

h r n w n  

~ Y P V  
1 

TTY-PIT 
1 

black 

black 

brown 

black 

black 

black 

black 

black 

brown 

brown 

black 

black 

black 

brown 

PART 

1" t o  

1 1 / 2 "  t o  

1" t o  

3 / 4 "  t o  

1" t o  

1 / 2 "  t o  

1 / 2 "  t o  

3 / 4 "  t o  

I - - - -  1" t o  

3 / 4 "  t o  

1 1 / 2 " t o  

1" t o  

1 1 / 2 "  t o  

1" t o  

1 / 2 "  t o  

1" t o  

3 / 4 "  t o  

1 / 2 "  t o  

S I Z E  

-325  

-325  

- 3 2 5  

- 3 2 5  

-325  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

-325  

- 3 2 5  

-325  

-325  

- 3 2 5  

- 3 2 5  

- 3 2 5  

-325  

- 3 2 5  
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COAL CONTENT 

~ 1 %  

~ 1 %  

neg. 

- 4 0 %  

- 2 %  

- 4 0 %  

>1% 

-10 t o  2 0 8  

-1% 

~ 1 %  

neg.  

<1% 

~ 1 %  

-2 % 

-1% 

<1% 

~ 1 %  

neg. 



Irp FILE NO. 3 8 1 7  DATE: 1 9 8 2  May 1 4  

1; TEST NO. 

i 
m 
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g r e y  

g r e y  
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g r e y  

g r e y  

g r e y  

g r e y  

q r e y  

g r e y  

g r e y  

g r e y  

g r e y  

g r e y  

q r e y  t 
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q r e y  

g r e y  

brown 
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brown 
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brown 
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brown 
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1" t o  
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3 / 4 "  t o  
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2 "  to 

1 1 / 2 "  t o  
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1 1 / 2 "  t o  

1 1 / 2 "  t o  

1 1 / 2 " t o  

2 "  t o  

2 " t o  

1 1 / 2 " t o  

1" t o  

1 1/2" t o  

1 " t o  

2 "  t o  

1 1 / 2 " t o  

1" t o  

1" to1 

S I Z E  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  

- 3 2 5  
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neg. 
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neg. 

(1% 
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-1% 

neg. 

neg. 

< 1% 

neg. 

neg.  

neg.  

<1% 

-1% 

neg.  

neg. 

<1% 

neg.  
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I 

DATE: 3 8 2  mv 1 4  



ELECTRO-OPTIC MATERIALS DEPARTMENT 

P. 0. Box 737 Phone 918-673-1650 

Quapaw, Oklahoma 74363 TWX 910840-3271 

July 16,  1982 

Fargo Oil Corporation 
9th Floor 
850 W .  Hastings S t r ee t  
Vancouver, B .  C .  V G C  1 E l  
Canada 

ATTENTION : Lauch Ferr is  

Dear La uc h : 

We have completed our analyses of the  v i t r a i n  samples you 
sent  us,  and the data a r e  tabulated on the  attached sheet .  As 
s t a t ed  previously the  Ge data a r e  qu i te  consis tent  with mu1 t i p l e  
analyses,  and we feel  confident  about them. The Ga analyses a r e  
s t i l l  e r r a t i c  so we a r e  l e s s  comfortable with them. We noted 
t ha t  the Ga concentrations appeared t o  be much higher than we 
determined on any of your e a r l i e r  samples, so we re-assayed the  
older samples and found t h a t  they were report ing much higher now 
than before. We do not understand t h i s  change and look forward 
t o  comparing our analyses w i t h  o thers  you might receive.  We do 
recognize t h a t  these  Ga concentrat ions a r e  s t i l l  f a r  below leve l s  
t h a t  we a r e  used t o  working with,  even though they ' re  sharply 
higher than before. Maybe we're j u s t  below our level  of competence. 
A t  any r a t e  we wil l  look forward t o  discussing the  current  data 
w i t h  you. 

Sincerely,  

c: - f . 
J .  H .  Adams 
Plant Manager 

Enclosure 



Lot No. ppm Ge ppm Ga Lot No. 

- * Sample A had no number and was 1 i g h t  co lo red .  

Sample B had no number and was dark co lored .  

pprn Ge ppm Ga 

- There was no sample 33112. 



1982 October 05 

Yr 

BACON, DONALDSON & ASSOCIATES LTD. 
Consulring Engineers 

Fargo O i l  c o r p o r a t i o n  
9 t h  Floor-850 W. Has t ings  S t .  
Vancouver, B.  C.  
V6C 1 E l  

2036 Columbia St., Vancouver, B.C. v5Y JEl Tel. 879-8461. Telex 04-53437 

At ten t ion :  R.M. Shyder 

*r 

Dear S i r :  

Ten samples of o r e  were assayed  as p e r  your i n s t r u c t i o n s  

i n  t h e  l e t t e r  of  September 1 6 ,  1 9 8 2 .  The potassium 

c o n t e n t  w a s  found t o  be  h i g h e r  t h a n  t h e  sodium and t h e  

samples were assayed f o r  potassium i n  t r i p l i c a t e .  A 

l a r g e r  sample s i z e  was used f o r  S e r i e s  B and C and t h e s e  

should be  more a c c u r a t e  t h a n  S e r i e s  A. 

A t  t h e  meet ing on September 28th a n  i n q u i r y  was made 

about  t h e  sodium as says .  These w e r e  done on t h e  B S e r i e s  

and r e p o r t e d  t o  Paul  Queneau on t h e  phone October 5th. 

I have a l s o  conver ted  t h e  r e s u l t s  i n t o  % K  and %Na as 

w e l l  a s  showing t h e  r e p o r t e d  % K 2 0  and %Na20 va lues .  



Y o u r s  t r u l y ,  

Sample  

33102 

33115  

33116  

33117 

33118 

33134 

33137  

33139  

3 3 1 4 5  

33149  

B a c o n ,  D o n a l d s o n  & A s s o c i a t e s  Ltd. 

RR: P a m  J 

% K 2 0  

A B C 

0 .50  0 . 4 8  0 . 5 0  

0 . 8 9  0 . 8 0  0 . 8 0  

0 .75  0 .72  0 .72  

0 .65  0 . 6 0  0 . 6 0  

0 . 7 5  0 .70  0.74 

1 . 0 4  1 . 0 0  0 . 9 8  

0 .80  0 .74  0 .74 

0 .80  0 .74  0 .72  

0 .55  0 .58 0 .58  

0 .42  0 . 4 0  0 .40 

% N a 2 0  

.I 

B 

0 . 1 1  

0 .27  

0 .29  

0 .40  

0 . 2 1  

0 . 5 5  

0 . 4 9  

0 .27  

0 . 5 4  

0 . 4 4  

%K 

A I3 C 

0 .42  0 . 4 0  0 .42  

0 .74  0 . 6 6  0 .66 

0 . 6 2  0 .60  0 .60  

0 .54 0 .50  0 . 5 0  

0 .62  0 . 5 8  0 . 6 1  

0 .86  0 . 8 3  0 . 8 1  

0.66 0 . 6 1  0 . 6 1  

0 .66  0 . 6 1  0 . 6 0  

0 .46  0 .48 0 . 4 8  

0 .35  0 . 3 3  0 . 3 3  

% N a  

B 

0 .08  

0 .20 

0.22 

0 . 3 0  

0 .16  

0 . 4 1  

0 .36 

0 .20 

0 .40 

0 . 3 3  



Alfred H. Knlght l n t o r n a t l o ~ l  Ltd. 
Church Road. Seecornbe, Wallasey, 
Merreyslde, L 4 4  6JG. U.K. 
Talephone: 061-639 7611 
Telegrams: Assayerr Wallsrey. 
Telex: 629648  

Samplers and A u a y r s  Ert. 1881  

Reglrterod In London No. 9 0 0 3 2  
Registered Office: Seacombo 

Mr. Lauch F. Farris, 
Fargo Oil Corporation, 
9th Floor, 850 W. Hastings St. 
VANCOUVER BC 
V6C 1El 
Canada. 

Dear Mr.Farris, 

16th' November 1982 

Further to my telex of today. I hope you will 
not think that between early October and today very little 
has been achieved on the samples you sent, which were packeted 
so carefully, but we have in truth in view of the importance 
of this matter decided to "feelff our way. 

One thing which has perplexed us is how volatile the 
Germanium may be in samples drawn from the prospect area. Our 
conclusions which may be wrong are the following. If a material 
is inclined to be volatile it has a vapour pressure and this vapour 
pressure will act and, of course, be more evident the higher the 
ambient temperature. If material of this nature has been lying 
about near the surface, or even well below the surface but in porous 
ground for centuries then it seems to us it is likely that it has 
stabilised and the readily volatile materials will already have 
been lost. Is this logical ? 

We have done the following. We have made a composite 
sample of the 42 samples sent in exact equal weight proportions. 
We have assayed the sample after mixing it in the undried state 
then dried a proportion of it, stabilised another portion with Sodium 
Carbonate and below are the findings for both Germanium and Gallium. 
We have taken three of the samples and using our standard Germanium 
method have the following results : 

Composite Sample undried Ge 60 ppm Ga 30 ppm 
CompoSite Sample dried 68 PPm 35 PPm 
Composite Sample standardised 
with Sodium Carbonate 55 PPm 40 PPm 

Sample No. .3 
Sample No. 13 
Sample No. 23 

We are proceeding with further tests using entirely different analytical 
techniques and hope to report to you within the next two weeks. 

Yours si e? ely, p~ii";~b b0,2 ' 

J *.F KNIGH;rocl.md Cprnpmnir: 
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FARGO OIL 

SPECTROCHEMICAL DETERMINATION OF GERMANIUM 

AND GALLIUM 

CAW Y ONLANDS 2 1ST CEIJTURY CORP . 

JS4NUARY 31, 1983 
REVISED MARCH 31, 1933 



INTRODUCTION 

This report determines the following objectives: 

1. The resu l t  of germanium using spectrochemical determination was 
I 

determined to  be 15 ppm. 

2. The resu l t  of spectrochemical determination of germanium in Fargo Oil 
Samples by x-ray fluorescence gave a maximum value of 36 ppm 
germanium. 

3 .  A phase I sample, in t r i p l i c a t e ,  was sent to  Laboratoire D '  Analyses 
Bachelet in Angl eur Be1 gium for  analysis. Their analysis for  germanium 
shows 44, 58, 42 ppm in the sample. Their method of analysis was 
unavai 1 able. 

4. The re su l t  of determination of gallium using atomic absorption methods 
show gallium to be a t  241.5 ppm + - 17.8. 



r P. 0. BOX 2100 ELANDING. UTAH 8451 1 PHONE: (801) 678-221 1 

FARGO OIL SAMPLES I1 

SPECTROCHEMICAL DETERMINATION O F  GERMANIUM A N D  GALLIUM --- 

1. 1.1 A phase 2 composite mixture of the  Fargo o i l  specimens was made 
up by combining log each of t h e  following samples from l o t  #3817: 
33101,33102, 33104-08, 33110, 33111 and 33113-33149. The com- 
p o s i t e  mixture was homogenized by a 24 hour r o t a t i o n  in  the  
porcel a i  n mi 11. 

1 .2  The phase 2 composite was used a s  a base f o r  a l l  subsequent an- 
a l y t i  cal  work. 

2. Determination of Germanium 

2 . 1  Preparat ion of s tandards  by t h e  method of standard add i t ions  
was done a s  fol lows:  t o  phase 2 composite mixtures,  t o  be used 
a s  bases,  t he  fol lowing add i t ions  of Ge02 were made: 5ppm, loppm, 
20ppm, 40ppm, and 60ppm. The add i t ions  were of s tock amounts of 
Ge02 d i l u t e d  down with phase 2 powder. The above ma te r i a l s  
t o t a l i n g  about 29, were thoroughly mixed in  a Spex Mil l .  

2 .1 .1  A port ion of the  phase 2 composite was reserved f o r  t h e  determinati.on 
of Ge. 

2.2 The following i ron  l i n e s  were used a s  in t e rna l  s tandard:  Fe 3031.639A 
and Fe 3040.428AY a g a i n s t  Ge 3039.064A. 

2 .3  In t h e  t abu la t ion  of data t o  fo l low,  the  s t e p  used from t h e  7 s t e p  
f i  1 t e r  i s recorded. 

2 .3 .1  Results  a r e  i n  percent  t ransmission f o r  l i n e  den i s ty .  I n t e n s i t y  
r a t i o s  a r e  f i n i t e  numbers. 

2.4 A p l o t  of ppm 6eO2(Ge) aga ins t  the  i n t e n s i t y  r a t i o  Fe 3040.428/ 
Ge 3039.064 fol lows a s  Curve I .  This curve i s  based on the  s tandard 
add i t ion  method; a second curve,  drawn p a r a l l e l  t o  t h i s  one passe% 
through the  apex. Using the  da ta  from TABLE VI we f i n d  15ppm of 
Ge from the  l a t t e r  p lo t .  



TABLE I A 

5.0ppm de02 - 6 t h  Step 

Run Ge 3039.064 Fe 3031.639 1/10 Fe 3040.428 1/10 - - - 
1 97.3 20.0 0.25 23.9 0.26 

2 89.7 11.2 0.27 12.2 0.28 

3 94.7 12.5 0.23 19.4 0.28 

4 94.9 13.6 0.24 19.9 0.28 

Average 0.25 0.28 

TABLE I B 

5.0ppm GeO2 - 4 t h  s t e p  

Run Ge 3039.064 Fe 3031.639 1/10 Fe 3040.428 1/10 - -- 

1 64.3 8 .1  0.35 8.7 0.37 

2 54.5 4.5 0.28 4.3 0.28 

3 49.9 8 .4  0.43 4.9 0.32 

Average 0.35 0.32 

TABLE I 1  

lOppm Ge02 - 4 t h  s t e p  

Run Ge 3039.064 Fe 3031.639 1/10 Fe 3040.428 1/10 

Average 0.24 0.25 



TABLE 111 A 

20ppm 6e02 - 6 t h  s t e p  

Run Ge 3039.064 . Fe 3031.639 1/10 - 
.1 

1 98.2 28.6 0.28 

5 22.2 10.3 0.70 

Average 0.47 

TABLE I 1  I B 

2oppn Ge02 - 4 t h  s tep  

Run Ge 3039.064 Fe 3031.639 1/10 

1 53.9 8.8 0.42 

2 31.9 4.7 0.39 

3 39.6 8.2 0.48 

4 22.9 9.2 0.66 

5 8 .1  8.3 1.01 

Average 0.59 

TABLE I V  A 

40ppm Ge02 - 6 t h  s tep  

Run Ge 3039.064 Fe 3031.639 1/10 - 

4 43.5 10.1 0.48 

Average 0.79 



TABLE T V  B 

40ppm Ge02 - 4 th  s t e p  

Run Ge 3039.064 Fe 3031.639 1/10 Fe 3040.428 1/10 - -- - 

Average 0.65 0.47 

TABLE V 

60ppm Ge02 - 6th  s t e p  

Run Ge 3039.064 Fe 3031.639 1/10 Fe 3040.428 1/10 

1 21.4 19.5 0.96 20.0 0.97 

2 10.6 10.3 0.98 12 .3  1.10 

3 2 .8  3 . 3  1.12 3 .1  1.06 

4 13.2 9.0 0.84 11 .O 0.91 
( 

Average 0.98 1.01 . 

TABLE V I  

Phase 2 Composite - No Ge02 added - 4th s t e p  

Run Ge 3039.064 Fe 3031.639 1/10 Fe 3040.428 1/10 

1 39.4 9 .9  0.26 4.4 0.16 

3 92.2 8.8 0.22 9.9 0.23 

Average 0.21 0.18 
I 





- 3. Spectrochemical  De te rm ina t i on  o f  Germanium i n  Fargo O i l  Samples by  
X-Ray F luorescence 

3.1 T h i s  techn ique  was u t i l i z e d  i n  an e f f o r t  t o  c o r r e l a t e  va lues  by  
Ge i n  Fargo o i l  samples. 

3.1.1 The runs  were made on a s tandard  Ge XRD-5 x - ray  spect rometer  u s i n g  
a L i F  c r y s t a l  and s c i n t i l l a t i o n  coun te r .  Standards were prepared by  
m i x i n g  t h e  base phase 2 composi te u s i n g  w i t h  p r e v i o u s l y  mixed 
composi te p l  bs Ge02 i n  t h e  f o l  l o w i n g  concen t ra t i ons :  loppm, 25ppm, 
50ppm, 100ppm, and 250ppm o f  Ge02. T h i s  m a t e r i a l  i n  t u r n  was 
mixed 1:l w i t h  100 mesh b a k e l i t e  powder ( u s i n g  a Spex M i l l ) .  About 
3  grams o f  t h e  l a t t e r  were h y d r a u l i c a l l y  pressed i n t o  a  p e l l e t ;  
t h e  r e s u l t a n t  p e l l e t  was t hen  p l aced  i n  t h e  x - r a y  sample compart- 
ment. Samples o f  composi te a lone  were prepared i n  t h e  same manner. 

3.1.2 Ten r u n s  were made on each s tandard  and composi te.  For  each r u n  , 

a sample was i r r a d i a t e d  f o r  100 seconds and recorded  as counts  
p e r  second. I ns t r umen t  e q u i l i b r a t e d  f o r  10 minutes b e f o r e  runs  
were made. 

3.1.3 The spec t rogon iomete r  was s e t  a t  36.34' which i s  t h e  germanium 
K o c  l i n e .  

.- 3.1.4 The f o l l o w i n g  t a b l e  records  t h e  va lues  ob ta ined .  

GERMANIUM BY X-RAY FLUORESCENCE - 
TABLE V I I  

- R e s u l t s  i n '  Counts Per Second (CPS) 

Run 

Average " 

1 
- 3.1.5 Data f r om  Tab le  V I I  was p l o t t e d  on Curve 11. Computation from t h i s  

cu r ve  gave a maximum va lue  of  36ppm Ge f o r  phase 2 composi te.  

- 3.1.6 Concen t ra t i on  o f  Ge i n  composi te  was determined by method o f  a d d i t i o n s .  





4. Determina t ion  o f  g a l l i u m  us ing  Atomic Absorp t ion  Methods 

4.1 The sample was fused i n  L i t h i u m  Metaborate (L iB02)  and f i l l e d  t o  
volume. I n i t i a l  AA read ing  o f  t h e  f u s i o n  showed g a l l i u m  t o  be a t  
approx imate ly  2000 ppm. The f u s i o n  was then  e x t r a c t e d  f i r s t  us i ng  
Methy l  i sobu ty l  keytone (MIBK) , t h i  s  was then  s t r i p p e d  w i t h  wate r  
and t h e  wate r  read  on t h e  AA. D u p l i c a t e  samples were r u n  u s i n g  
MIBK and I sop ropy l  E the r  as an e x t r a c t o r  g i v i n g  us an average o f  
Ga c o n c e n t r a t i o n  o f  241.5 ppm. (Resu l t s  o f  those  read ings  a r e  
1  i s ted  be1 ow). 

A  sample was r u n  u s i n g  a  method o f  s tandard a d d i t i o n s  t o  determine 
t h e  e f f e c t i v e n e s s  o f  t h e  e x t r a c t i o n  process. I t  was determined 
t h a t  97% o f  t h e  g a l l i u m  was e x t r a c t e d .  I t  i s  e v i d e n t  t h a t  t h e  
read ing  w i t h o u t  t h e  e x t r a c t i o n  process shows a  number of m a t r i x  
and i n t e r f e r e n c e  problems. The e x t r a c t i o n  process, we f ee l  , g i v e s  
us a  t r u e r  Ga con ten t .  

4.2 A g a l l i u m  curve  was s e t  on an I ns t rumen ta t i on  Labora to ry  551 
AA us ing  g a l l i u m  l i n e  287.4. 

4.3 Standard were checked t h a t  w G e  near  t h e  AA read ing  a l l  standards 
checked t o  f .25 ppm. 

$ 

Ga by Atomic Abso rp t i on  

Tab le  I X  

E x t r a c t o r  

MIBK 
( d i f f e r e n t  d i l u t i o n )  

MIBK 

I sop ropy l  E the r  

I sopropy l  E the r  

AA r e a d i n g  Ga ppm 

228 

246 

252 

240 

Average 241.5 



June 15, 1981 

Reports on the Lang Bay ~ermanium/Cal l ium Property 
on behalf of Fargo Oil Corporation 

- Roy Ellerman, Senior Vice President Mining & Technology, 
Wright Engineers Limited, Vancouver, B.C. 
"Lang Creek Germanium Deposit - Review of Datat1 

September 8, 1981 - Gordon R. Hilchey, P.Eng., Gordon R. Hilchey and Associates 
Ltd., Vancouver, B.C. 
"Report on Sampling of Fargo Oil Corporation Property 
Lang Creek - Powell River Area, B.C." 

September 9, 1981 - R. W. Edwards, E.I.T., Bacon, Donaldson & Associates Ltd., 
Vancouver, B.C. 
"Report on Preparation of Lang Bay, B.C. Samples" 

February 1982 - Dr. L. J. Cabri, Research Scientist, Mineralogy Section, 
Mineral Sciences Laboratories CANMET, Energy, Mines and 
Resources, Ottawa, Canada 
"Preliminary Mineralogical Examination of a Germanium 
Prospect from Lang Creek, Powell River Area, British 
Columbia" 

March 30, 1982 - J. H. Adams, Vice President, Specialty Metals Division, Eagle- 
Picher Industries, Inc. Quapaw, Oklahoma 
"Letter Report on Lang Bay Phase I Sample Analyses" 

May 1982 - Gordon R. Hilchey, Gordon R. Hilchey and Associates Ltd., 
Vancouver, B.C. 
"Report on Trenching and Sampling of Kelly 1-5 and Trish 1-2 
Mineral Claims" 

May 13, 1982 - W. G. Bacon, Ph.D., P.Eng., Bacon, Donaldson & Associates 
Ltd., Vancouver, B.C. 
"Lang Bay Sample Preparation Procedures" 

July 16, 1982 - J. H. Adams, Eagle-Picher Industries, Inc., Quapaw, Oklahoma 
"Letter Report on Lang Bay Phase I1 Sample Analyses" 

September 8, 1982 - Gordon R. Hilchey, Gordon R. Hilchey and Associates Ltd., 
Vancouver. B.C. 
"Report on Sampling Lang Bay Germanium Deposit September 
3, 1982" 

September 23, 1982 - John E. Litz, Project Manager, Hazen Research (International) 
Inc., Golden, Colorado 
"Report on Lang Bay Acid Leach Amenability Test" I 

September 30, 1982 - Dr. Thomas S. MacKey, P.E., Key Metals and Minerals 
Engineering Corporation, Texas City, Texas 
"Capital and Operating Cost Estimates for A Grass-Roots 
TBRC Installation" 



October 9, 1982 

October  28, 1982 

November 1, 1982 

November 16, 1982 

December 7, 1982 

December 9, 1982 

December 15, 1982 

January 31, 1983 

February 17, 1983 

March 17, 1983 

- Paul B. Queneau, Ph.D., P.E., Consulting Metallurgist, Golden, 
Colorado 
"Recovery of Germanium and Gallium at Lang Bay, British 
Columbia1' 

- Gordon S. Bird, President,  Canyonland 21st  Century Corp., 
Blanding, Utah 
"Report  on Germanium and Gallium Determinations on Lang 
Bay Samples" 

- Paul B. Queneau, Ph.D., P.E., Consulting Engineer, Golden, 
Colorado 
"Recovery of Germanium and Gallium from Lang Bay - 
Progress Report" 

- John F. L. Knight, Alfred H. Knight International Ltd., 
Wallasey, England 
"Let ter  Report  on Sample Analyses of Phase I11 Sampling 
Program, Lang Bay, British Columbia" 

- M. Dale Slade, Director, Research & Development, 
Canyonlands 21st  Century Corporation, Blanding, Utah 
"Spectrochemical Determination of Germanium1' 

- M. G. Price,  M.Sc., Queenstake Resources Ltd. 
"Prospecting Repor t  on t h e  Zoie 1-3 Mineral Claims" 

- Paul B. Queneau, Ph.D., P.E., Consulting Engineer, Golden, 
Colorado 
"Status of Lang Bay Ge-Ga Analyses" 

- M. Dale  Slade, Director,  Research & Development, 
Canyonlands 2 1s t  Century Corporation, Blanding, Utah  
"Spectrochemical Determination of Germanium and Gallium" 

- Paul B. Queneau, PheD., P.E., Consulting Engineer, Golden, 
Colorado 
"Status of Fargo Oil's Lang Bay Ge-Ga Prospect" 

- M. J. A. Vreugde, PheD., P.Eng., Bacon, Donaldson & 
Associates Ltd. 
"Proposal for Beneficiation of Germanium-Gallium Occurrence 
at Lang Bay, B.C." 
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PHASE II SAMPLING PROGRAM 
ITEMIZED COST STATEMENT 

1. Professional Fees & Services 
G. R. Hilchey,: 1 day in field (Apr.4) @ $ 400.00 
P.Eng. Expenses 92.40 

C.O.Ingamells: 1 day in field (Apr.4) @ 430.00 
preparation of reports - 
3 days 1,290.00 
Expenses 378.72 

2. Equipment 
Best Bulldozing - CAT 235 (Apr.4) 
Various Sampling Supplies 

3. Food & Accommodation 

4. Transportation 

Air f a r e  
Taxi 
B.C. Ferries 
Parking 

5. Sample Preparation 

Bacon, Donaldson & Associates Ltd. 

6 .  Freight 

Shipment of samples from Lang Bay t o  
Bacon, Donaldson & Associates, Vancouver 
B.C. 

7. Mineralogical Analyses 

Bacon, Donaldson & Associates Ltd. 



PHASE nI SAMPLING PROGRAM 
- ITEMIZED COST STATEMENT 

1. Professional Fees  & Services 
- G. R. Hilchey,: 2 days in field(Sept.2,3) @ $ 800.00 

P.Eng. Sample logging, report ,  
etc.(Sept.4,7,8,9)-lfidays @ 600.00 
Expenses - 28.00 

C.O.Ingamells: Consultant @ 494.00 

Key Metals & Minerals Engr. Corp. 
Report on estimated installation 
costs  of a TBRC at Lang Bay 

b 
2. Equipment 

Best Bulldozing - John Deere 690 Hoe 
Fischer Scientific-5 gal. Pyrex container 
Army & Navy - Supplies 

.I Plastic Shop - Styrofoam insulation/ 
plastic bags 

Deakin Equipment - Ten 5 gal. meta l  
- containers 

Miscellaneous 

3. Food & Accommodation 

- 
4. Transportation 

Air fa re  
B.C. Ferries (Sept. 2-3) 
Parking 
Gas 

- 5. Freight 

Livingston International Freight Inc. 
Shipment of samples from Lang Bay t o  

Vancouver 
Express Airborne 
Air Freight 
Shipment t o  Airport 
Customs 
Argus Carriers 
Courier Service 



6 .  Mineralogical Analyses 

Canyonlands 21st Century Corp. 
Chemex Labs 

7. Miscellaneous 

Photography 
Film processing 
Copyt ime - printing 

PHASE I1 

PHASE I11 

TOTAL 





CANYONLANDS 21ST CENTURY CORP.  
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IIACON, 11ONALI)SON & ASSOCIt27ES LTI). 2036 Columbia Street, Vancouver, R.C. VSY 3E1 879-8461 

I ; ; A ~ ~ ~ ~ ~ ,  wth Fa rgo  O i l  C o r p o r a t i o n  
9 t h  F l o o r  - 850 West ~ a s t i n g s  Street 
VANCOUVER, B.C.  

- V6C 1El 

File No. 4061 

Purchase Order No. 

1982 October  07 

Re: Chemical ~ n a l y s i s  f o r  Sodium and Potassium i n  - Ten O r e  Samples 

PAYMENT APPROVEO . - 

\ ADDS. I EXTENSlOliS CHECKED --- I 
mo\tJG CHECKED -------------- - 

This is  a professional invoice and is  due when presented. 
2% per month charged on invoices over 30 days. 
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Technical Adviser Services 

Preparation of Preliminary Report /i1 
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