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1.0 SUMMARY 

The primary focus of the 1990 field exploration program 

conducted on the Joy 5 and 6 mineral claims was to evaluate the 

structural lineaments located in the northwest corner of the Joy 

5 claim, which were interpreted from orthographic photograpy, 

for economic mineral concentrations. A grid 1.5 kilometers long 

by 1.0 kilometers wide was established in this area, and 

geological mapping, soil sampling, a magnetometer survey, and a 

VLF-electromagnetic survey were conducted over the grid. 

The remainder of the property was prospected and regionally 

mapped. Silt samples were taken where topography and silt 

concentrations permitted. 

The magnetometer survey and geological mapping of the Joy Grid 

revealed a multiphase intrusive complex grading from granite 

through monzonite with possible syenite dyking, which was seen 

as float in the creeks. 

The soil sampling coupled with thin section analysis revealed 

the monzonite body is host to rare earth metals at present of 

unknown grade or concentration. The anomalous rare earth metals 

content in soil samples requires further investigation 



(ii) 

to determine whether these minerals could provide an economic 

potential to the property. 

It is proposed that during the 1991 field season, a more 

detailed exploration program be undertaken to determine the 

mineralogy of the rare earth metals, and to determine whether 

the overall grade of these metals in the rock is of economic 

significance. 
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2 .0  INTRODUCTION 

A t  t h e  request of t h e  Di rec to r s  of F l o r i n  Resources Inc .  and Crimsonstar 

Resources L t d .  t h e  writers reviewed app l i cab le  geologica l  r e p o r t s  on t h e  a rea  

and on t h e  proper ty  s p e c i f i c a l l y .  A program c o n s i s t i n g  of geologica l  

mapping, prospect ing,  geochemical and geophysical  surveys was conducted on 

t h e  proper ty  during t h e  months of J u l y  and August 1 9 9 0 .  

3.0 GEOGRAPHY 

3 .1  Location and Access 

T h e  J O Y  5 & 6 claims l i e  wi th in  t h e  NTS 104-B/10W map area ,  and a r e  cent red  

a t  l a t i t u d e  5b0 39' North and longi tude  130" 52' West, i n  t h e  western I sku t  

River Area wi th in  t h e  e a s t e r n  boundary of t h e  Coast Range Mountains, (see 

Figures  1 and 2) . 

The Property i s  loca ted  approximately 1 1 0  a i r  ki lometres  northwest of 

Stewart ,  B.C.,  80 a i r  k i lomet res  e a s t  of Wrangell, Alaska, and 20 a i r  

ki lometres  e a s t  of t h e  g rave l  a i r  s t r i p  a t  Bronson Creek ,  B.C. 

The proper ty  i s  a c c e s s i b l e  by a i r  from Smithers,  Terrace,  Wrangell, o r  

Stewart  t o  t h e  g rave l  a i r  s t r i p  a t  Bronson Creek. From Bronson Creek t o  t h e  

property,  it i s  necessary t o  t r a v e l  v i a  h e l i c o p t e r .  

3.2 Topography 

The topography on t h e  p rope r ty  ranges from moderately f l a t  t o  very s teep ,  

with e l e v a t i o n s  on t h e  p rope r ty  ranging from 450 metres ( 1 , 5 0 0  feet)  t o  1,360 

metres ( 4 , 5 0 0  feet)  above sea  l e v e l .  Many of t h e  creeks on t h e  proper ty  c u t  
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very  steep gorges .  

3 .3  C l i m a t e  

The climate i s  t y p i c a l  of t h e  Coast Range phys iographic  r eg ion  wi th  annual  

p r e c i p i t a t i o n  i n  excess of 5 m e t r e s  (16.5 f e e t ) .  Temperatures range from + 
25" - 40" C e l s i u s .  

3 . 4  Vegeta t ion  

The Joy 5 and 6 claims a r e  s i t u a t e d  i n  mountainous t e r r a i n .  Lower s l o p e s  a r e  

covered wi th  hemlock and sp ruce  w i t h  an undergrowth of d e v i l s  c l u b  and 

huckleber ry .  Dense sl ide alder growth cove r s  open steep s l o p e s  wi th  a l p i n e  

v e g e t a t i o n  found above t r e e l i n e .  

3 .5  Water and Drainage 

The nor thwes t  co rne r  of t h e  Joy 5 claims c o n t a i n s  two s m a l l  l akes ,  a s m a l l  

c r eek  which runs  nor th-south  j o i n s  t h e  two l a k e s .  This  c reek  i s  i n f e r r e d  t o  

be s t r u c t u r a l  c o n t r o l l e d  as it t e n d s  c o i n c i d e n t  w i th  t h e  l ineaments  a s  seen  

on t h e  o r thograph ic  pho tos .  The o t h e r  major  creek i s  McClymont creek which 

i s  on t h e  e a s t e r n  boundary of t h e  Joy  6 c l a i m  and f lows from t h e  northwest  t o  

t h e  s o u t h e a s t .  

4 . 0  PROPERTY AND OWNERSHIP 

The p r o p e r t y  c o n s i s t s  of two cont iguous  claims t o t a l l i n g  40  u n i t s .  

The claims are recorded  a t  t h e  B r i t i s h  Columbia M i n i s t r y  of Energy, Mines and 

Petroleum Resources as  fo l lows :  
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Claim Name # of Units Record Number Record Date Expiry Date 

Joy 5 20 37 42 12/5/87 12/5/92 

Joy 6 20 3743 12/5/87 12 /5/ 92 

The Joy 5 & 6 claims are registered in the name of Western Informational 

Services Ltd. The claims are optioned to Florin Resources Inc., whereby 

Florin Resources Inc. can acquire a 100% interest in the said claims by 

paying Western Informational Services Ltd. $45,000.00, issuing them a total 

of 200,000 fully paid and non-assessable common shares of Florin Resources 

Ltd., and by incurring exploration expenditures on the Joy 5 & 6 claims of 

$225,000 .OO 

5 .0  HISTORY AND PREVIOUS WORK 

The Iskut River area has been the subject of intense exploration activity 

during the past three years. Prior to 1987, there was only sporadic activity 

in the area. 

The first recorded activity in the area was in the year 1907 when F.E. 

Bronson & Associates of Wrangell, Alaska staked nine claims on Bronson Creek. 

These claims are in the area of the Snip Project currently being developed by 

the Prime - Cominco joint venture. 

In 1954, Hudson Bay Mining & Smelting located the Pickaxe showing on the 

slopes of Johnny Mountain. They performed limited exploration on the showing 

and subsequently allowed the claims to lapse. This showing is now part of 

the Skyline Reg property. 

During the 1960's several airborne reconnaissance programs were conducted in 

the area with the intent of locating porphyry copper-rnolybdenumdeposits. As 

a result of these programs several claims were staked by major mining 
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companies on Johnny Mountain and along Sulphere ts  Creek. 

i nves t iga t ed  and subsequent ly  allowed t o  l apse .  

These claims were 

In 1 9 6 9 ,  Skyline Explora t ions  L t d .  re-s taked t h e  I n e l  proper ty .  This 

proper ty  was i n v e s t i g a t e d  by Texas Gulf Inc .  i n  1974 f o r  a p o t e n t i a l  porphyry 

copper depos i t ,  and subsequent ly  allowed t o  l a p s e .  

Skyl ine Explorat ions L t d .  re-s taked t h e  Reg proper ty  i n  1980,  and i n  1 9 8 1  

conducted a program of t r ench ing  along w i t h  a l i m i t e d  diamond d r i l l  program. 

. In  1982,  Skyl ine opt ioned t h e  proper ty  t o  P lace r  Developments Ltd., which i n  

t u r n  formed a j o i n t  venture  with Anaconda Canada L t d .  t o  explore  t h e  

proper ty .  They explored t h e  proper ty  dur ing  t h e  1982 - 1 9 8 4  seasons.  They 

did not  choose t o  extend t h e i r  op t ion  a f t e r  t h e  1 9 8 4  season, and t h e  proper ty  

r eve r t ed  t o  Skyl ine.  During t h e  1987 season, Skyline completed 13,655 

(45,000 f e e t )  metres of diamond d r i l l i n g ,  226 metres (750 f e e t )  of 

underground r a i s e  development, and 552 metres (1 ,820  feet)  of d r i f t i n g  on t h e  

proper ty .  This program confirmed t h e  presence of a high grade gold depos i t  

with good s i l v e r  and copper va lues .  T h e  repor ted  reserves  were 1,087,875 

tons  grading 0.7 oz/ ton  Au, 1.0+ oz/ ton  Ag, and 1% Cu, with geo log ica l ly  

p o s s i b l e  r e se rves  of 4 , 0 0 0 , 0 0 0  t o n s  a t  s i m i l a r  grades. On t h e  b a s i s  of t h e s e  

reserves  Skyl ine cons t ruc t ed  a m i l l  capable of handl ing 5 0 0  t ons  pe r  day, and 

subsequently went i n t o  product ion.  

The success  of t h e  Skyl ine program prompted o t h e r  mining companies, both 

major and jun ior ,  t o  begin exp lo ra t ion  programs i n  t h e  a rea .  Notable 

successes  wi th in  t h e  gene ra l  a r ea  of t h e  I sku t  River have been t h e  discovery 

of t h e  Snip depos i t  l o c a t e d  a t  Bronson Creek ,  be ing  developed by a P r i m e  

Resources - Cominco J o i n t  Venture. They have repor ted  r e se rves  of 1 , 2 0 0 , 0 0 0  

t o n s  a t  0.7 oz/ ton  gold  and a r e  c u r r e n t l y  proceeding with t h e  cons t ruc t ion  of 

a m i l l  capable  o f  handl ing 500  t ons  per day while proceeding with t h e  

development of t h e  underground mine. 



5 

6 . 0  GEOLOGY 

6.1 Regional Geology 

The following is excerpted directly from the "Report on the Joy 5 and 6 

Mineral Claims" prepared by Sorbara Geological Consulting Ltd, February 16, 

1990. 

The Joy 5 L 6 claims lie within the western most part of the Intermontane 

Tectonic Belt. As a result of the proximity of this area to a regional 

tectonic boundary, geological relationships tend to be quite complex. The 

geology of this area has been studied by Kerr (1930, 19481, and by Grove 

(1986), and is represented in Geological Survey of Canada Maps 9-1957 and 

1418A-1979. 

The oldest rocks in the Iskut River area are complexly folded, metamorphosed 

schists and gneisses of probable mid-Palezoic age. The metamorphism occurs 

within and adjacent to a plutonic system. The metamorphic rock is commonly 

overlain by a white to grey crystalline bioclastic limestone which is 

believed to belong to a Late Paleozoic sedimentary sequence that includes 

some minor greenstone units. This oceanic assemblage is part of the Stewart 

Complex, a tectonic unit which has been correlated with the Cache Creek 

Group. 

The principal component of the Intermontane Tectonic Belt in the Iskut River 

area is an unconformable Mesozoic volcanic and sedimentary sequence. This 

volcano-sedimentary assemblage hosts the Stonehouse, Snip and Inel deposits. 

This was originally regarded as a Late Triassic sequence, relative with the 

time equivalent Stuhini Volcanics; a theory which is supported by the 

presence of Monotis fossils on the north slope of Snippaker Peak and to the 

west of Newmont Lake. Grove (19861, however, correlates this unit with the 
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Middle J u r a s s i c  Unuk River Formation of t h e  Stewart Complex. 

On t h e  nor th  s lopes  of Johnny Mountain and Snippaker Peak, Paleozoic  

metasedimentary rocks a r e  found t o  o v e r l i e  t h e  Mesozoic sequence. These 

apparent ly  represent  t h e  upper p l a t e  of a reg iona l ,  east-west t r end ing  t h r u s t  

f a u l t ,  which pushed up and over t o  t h e  south i n  a manner s i m i l a r  t o  t h a t  of 

t h e  King Salmon Thrust F a u l t .  

I n  t h e  Coast C r y s t a l l i n e  Tectonic  B e l t ,  Paleozoic  and Mesozoic sequences a r e  

commonly in t ruded  by p l u t o n i c  rocks of qua r t z  monzonite t o  quar tz  d i o r i t e  

,composition. These i n t r u s i o n s  a r e  Late Cretaceous t o  Ea r ly  T e r t i a r y  i n  age. 

To t h e  e a s t  of t h e  main i n t r u s i v e  complex, smal le r  g r a n i t i c  plugs and s tocks  

are preva len t .  Po rphyr i t i c  felsi tes of volcanic  o r i g i n  have been mapped by 

Souther (1971) i n  t h e  More C r e e k  a r e a .  

Quaternary flows and ash d e p o s i t s  of o l i v i n e  b a s a l t  a r e  t h e  youngest rocks i n  

t h e  a rea .  Hoodoo Mountain i s  under la in  by t h e s e  u n i t s ,  which a l s o  occur i n  

p a r t s  of t h e  v a l l e y s  of t h e  I sku t  River and Snippaker Creek ,  due t o  

d i l l a t i o n a l  f a u l t s  i n  which t h e  amygdaloidal o l i v i n e  b a s a l t  extruded i n t o  

t h e s e  va l l eys .  (see Figure 3 )  

6.2 PROPERTY GEOLOGY 

The Joy 5 and 6 c la ims are under la in  by a multiphase f e l s i c  i n t r u s i v e  

complex, i n  which t h e  composition ranges from g r a n i t e  through quar tz  d i o r i t e  

t o  monzonite with i n d i c a t e d  l a t e  phase i n t r u s i o n s  of s y e n i t e .  

The g r a n i t i c  u n i t  unde r l i e s  t h e  southern,  e a s t e r n  and no r theas t e rn  po r t ions  

of t h e  claim groups. It is  a p h a n e r i t i c ,  equigranular  u n i t  of t e x t  book 

compositional g r a n i t e .  Limited a l t e r a t i o n  was noted around secondary 
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f r a c t u r e s  and minor qua r t z  c a l c i t e  v e i n l e t s  and f r a c t u r e  f i l l i n g s .  

The e a s t e r n  po r t ion  of t h e  Joy 6 c la im group which l i es  on t h e  e a s t e r n  s i d e  

of McClymont creek i s  unde r l a in  by a p h a n e r i t i c  equigranular  g r a n o d i o r i t e  

which has been in t ruded  by a p h a n i t i c  mafic dykes which vary i n  width from 0 . 5  

m e t e r  t o  1 . 0  m e t e r  w i t h  l i m i t e d  s t r i k e  length ,  up t o  6 m e t e r s .  They tend t o  

pinch out  f a i r l y  quick ly  along s t r i k e  and have a s t rong  magnetic s i g n a l .  T h e  

most prominent a l t e r a t i o n  a r e  ep ido te  envelopes encompassing these  dykes. 

The western and northwestern po r t ions  of t h e  Joy 5 claim i s  underlain by a 

multiphase f e l s i c  i n t r u s i v e  complex which grades from g r a n i t e  t o  monzonite a s  

d i s t i n c t  and sepa ra t e  i n t r u s i v e  events ;  most probably c o n t r o l l e d  by major 

n o r t h e a s t e r l y  t r end ing  s t r u c t u r e s .  

A l t e ra t ion  was noted a t  t h e  con tac t s  of t h e  i n t r u s i v e s ,  p r imar i ly  p o t a s s i c  

a l t e r a t i o n .  The  a l t e r a t i o n  i s  i n t e n s e  a t  the  monzonite-granite contac t  with 

decreas ing  i n t e n s i t y  f u r t h e r  from t h e  con tac t s .  

Within t h e  monzonite body p r imar i ly  between l i n e s  2+00s and 5+00s t r end ing  

n o r t h e a s t e r l y  i s  an i n f e r r e d  s y e n i t e  dyke, t h e  p h a n e r i t i c  syen i t e  was not 

seen i n  outcrop but  occurs  a s  f l o a t  wi th in  t h e  creek and 95% of a l l  f l o a t  i n  

t h e  creek i s  s y e n i t e  and i n t e n s e  p o t a s s i c a l l y  a l t e r e d  s y e n i t e .  

Contacts of t h e  i n t r u s i v e  u n i t s  (granite-monzonite,  monzonite-syenite) were 

not  seen due t o  overburden cover,  t h e r e f o r e  t h e i r  na ture ,  ( c h i l l e d  margins?) 

i s  unknown. (see Figure  4 )  

7 . 0  1990 EXPLORATION PROGRAM 

Based on t h e  favourable  r e s u l t s  ob ta ined  i n  t h e  1 9 8 9  exp lo ra t ion  program, it 
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was determined t h a t  f u r t h e r  eva lua t ion  of t h e  proper ty  was requi red .  

A program was designed t o  test  t h e  p o t e n t i a l  of t h e  s t rong  l i n e a r  s t r u c t u r e s  

i n t e r p r e t e d  from orthographic  photography. 

A grid with a north-south b a s e l i n e  of 1 .5  k i lometers  was e s t a b l i s h e d  on t h e  

northwest corner  of t h e  Joy 5 claim.  Cross l ines  1 . 0  k i lometer  i n  l eng th  ( 5 0 0  

meters e a s t  and 500 meters w e s t )  were e s t a b l i s h e d .  The sepa ra t ion  of t h e  

c r o s s l i n e s  was 1 0 0  meters. S t a t i o n s  were e s t a b l i s h e d  on t h e  c r o s s l i n e s  every 

25 meters. (see Figure 5) 

The fol lowing surveys were conducted over t h e  grid: 

Geological Mapping 

S o i l  Sampling 

Magnetometer 

VLF-Electromagnetometer 

The remainder of t h e  proper ty  was prospec ted  and mapped on a r eg iona l  s c a l e  

with s i l t  sediment samples taken where s i l t  accumulation and topography 

permit ted.  

7.1 GEOLOGICAL MAPPING 

Due t o  t h e  heavy overburden and dense undergrowth i n  t h e  a r e a  of t h e  g r i d ,  

only l i m i t e d  geologica l  mapping could be undertaken and s t i l l  remain wi th in  

t h e  budget r e s t r i c t i o n s  of t h e  program. Outcrops which w e r e  seen wi th in  t h e  

limits of t h e  grid conformed t o  t h e  o v e r a l l  p roper ty  geology. No no t i ceab le  

dev ia t ions  t o  t h e  proper ty  geology were noted.  

7 .2  GEOCHEMISTRY 

The Joy G r i d ,  which l ies  i n  t h e  northwest corner  of t h e  Joy 5 claim was s o i l  
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,,'- sampled and rock sampled. A total of 337 soil samples were taken from the 

Joy Grid and analysed by Acme Analytical Laboratories of Vancouver, British 

Columbia. 

The 337 soil and rock samples were analyzed by a 32 element ICP with Atomic 

Absorption finish for gold and silver. 

The results of the 32 element ICP with emphasis on gold, silver and base 

metal concentrates were discouraging No anomalous values were returned. 

However, within the 32 element package the samples were analysed for 

zirconium and niobium. These two elements, which fall into the category of 

rare earth elements, returned anomalous values f o r  all soil samples 

submitted. A 17 element rare earth package offered by Acme was performed on 

the soil samples with the intention of understanding and locating the source 

of the anomalous rare earths. 

The highest returned values for the rare earth package appears to correlate 

with the irregular monzonite body discovered during mapping and 

interpretation of the magnetometer data. (see Figure 6) 

7 . 3  PROPERTY GEOPHYSICS 

The 1990 geophysical exploration program consisted of a VLF- 

electromagnetometer survey and a magnetometer survey, which investigated the 

subsurface areas underlying the Joy grid. 

Magnetometer 

The magnetometer survey was run using the GEM GSM-8 proton precesion 

magnetometer as the portable field instrument while the recording base 
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d i u r n a l  v a r i a t i o n s  i n  t h e  e a r t h ' s  magnetic f i e l d  every 2 .5  minutes. Both t h e  

GEM GSM-8 por t ab le  model and t h e  Sc in t r ex  recording base s t a t i o n  have a 

s e n s i t i v i t y  of 1 gama. 

The magnetic readings taken  i n  t h e  f i e l d  were co r rec t ed  f o r  d i u r n a l  

v a r i a t i o n s  using t h e  d a t a  recorded by t h e  cont inuously recording base 

s t a t i o n .  This i s  requi red ,  a s  t h e  e a r t h ' s  magnetic f i e l d  i s  not cons tan t  bu t  

f l u c t u a t e s ,  These f l u c t u a t i o n s  a r e  caused by e x t e r n a l  i n t e r f e r e n c e  such a s  

sun spot  a c t i v i t y  and can c r e a t e  l a r g e  f l u c t u a t i o n s  i n  t h e  range of a 

thousand gammas. A gene ra l  r u l e  i n  Cord i l l e r an  geology and geophysical 

i n t e r p r e t a t i o n  i s  t h a t  a c o r r e c t e d  anomalous value of t h e  ea r th '  s magnetic 

f i e l d  w i l l  be i n  t h e  o rde r  of 200  gammas. 

The magnetometer proved t o  be t h e  most e f f e c t i v e  geophysical t o o l  i n  

i n t e r p r e t i n g  t h e  geology underlying t h e  Joy G r i d .  

The magnetometer de l inea ted ,  with a high l e v e l  of confidence,  t h e  magnetic 

s i g n a l s  of t h e  two p r i n c i p a l  rock u n i t s  mapped. The m e d i u m  grained g r a n i t e  

had a magnetic s i g n a l  from 57,500 gammas t o  58,400 gammas. The monzonite 

showed a magnetic .s ignal  from 57,500 gammas t o  57,050 gammas, t h e  monzonite 

displayed,  on average, a magnetic s i g n a l  of 500 gammas lower than the  

g r a n i t e .  The contac t  between two u n i t s  d i sp layed  a s i g n a l  i n  t he  57,500 

gamma range. 

The contac t  between t h e  two u n i t s  (geophys ica l ly  i n t e r p r e t e d  and i n f e r r e d )  i s  

a sharp  i r r e g u l a r  con tac t  formed by t h e  monzonite being i n j e c t e d  subsequent 

t o  t h e  g r a n i t e .  (see Figure  7) 

L- 
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VLF Electromagnetometer 

The VLF electromagnetometer survey incorporated a Sabre model 27 VLF-EM 

receiver. 

which transmits @ 24.8 KHZ 

The Transmitter station used on the survey was Seattle, Washington 

A VLF-EM survey is designed to delineate sub-surface conductors. This is 

seen in conductivity contrasts in the earth which create secondary magnetic 

fields which produce a vertical component and changes in the field strength 

or amplitude. 

It is the purpose of the VLF electromagnetometer to evaluate the conductive 

areas by measuring the parameters of the electromagnetic field. 

The components the receiver measures is: (1) the dip angle of the resultant 

electromagnetic field and (2) the field strength of the horizontal and 

vertical components of the field. 

In designing the program; the grid's baseline ran parallel to the direction 

of the lineament with the crosslines running perpendicular to the indicated 

trend. 

For the most part the VLF-electromagneter displayed no clear trends. This is 

thought to be due to the multiple lineaments which produced a high static 

response generated by overlapping individual signals. (see Figure 7) 

8 .0  MINERALIZATION 

Anomalous concentrations of metals returned from the 1990 field exploration 

season on the Joy 5 claim are those of the rare earth family; a group of 



12 

industrial metals which can form during the latest phase of a maturing 

granitic body. The development of an epi-granitic system can lead to the 

concentration of the rare earth metals. 

Production from deposits of this type are hampered by inherent metallurgical 

problems. If these metals form within alumino-silicates, the deposits are 

rendered uneconomic unless the grade is very high. Most production occurs 

from the oxide minerals of rare earth metal family. 

Discussions were held with D .L . Trueman, Ph . d. , P .Eng . , P . Geol . an associate 
of Keewatin Engineering Inc.. Dr. Trueman stated that in the maturation of 

epi-granitic systems, many of the rare earth metals can form as oxides. Two 

niobium minerals that can form in an epi-granitic system are pyrochlore and 

columbite. They both have essentially the same niobium oxide ratio but 

certain varying amounts of minor rare earths greatly affect their price. 

Pyrochlore and columbite on private contracts can return $l.OO/pound and 

$4.50/pound respectively. 

D. Taylor, P.Eng. was engaged to evaluate the economic potential of the rare 

earth's soil samples and his evaluation of deposit models and economics can 

be found in Appendix 111. 

9.0 DISCUSSION AND CONCLUSIONS 

The anomalous concentrations of rare earth metals discovered during the 1990 

field season requires further evaluation as to their origin and nature of 

emplacement. 

The soil samples revealed anomalous levels of zirconium and niobium with high 

concentrations of most of the other rare earth metals. In addition, the 
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lighter elements, primarily the lanthanum series displays a marked 

concentration, principally cerium proscdymium. 

The association of the rare earths to a large monzonite mass which intruded 

a granitic host rock reflects the maturation of an epi-granitic system. This 

matches one of the known deposit models for rare earths. 

As rare earth minerals, upon breaking down to their elemental constituants, 

are not known to be chemically mobile, plus the fact that the host rocks 

match a known model for rare earth depostion, one can draw the conclusion 

that the source of the rare earths is near at hand. 

10.0 RECoMEdEMlATIONS 

The following exploration program is proposed for the 1991 field season to 

evaluate the economic potential of the rare earth metals found in the 

geochemical analysis of soil samples taken during the 1990 field season. 

The program will consist of 8 days of field examination, with emphasis being 

placed on identifying rock types and the source of the degraded rare earth 

metals found in soil samples. 

Rocks will be sent to C. Leitch, Ph.D of the Geological Survey of Canada for 

thin and polished section analysis to evaluate whether the host rocks contain 

rare earth minerals, and have economic potential. 



BUDGET 1991 EXPLORATION SEASON 

Evaluation of the Joy 5 and Joy 6 claims for 
Economic Concentrations of Rare Earth Metals. 

Mobilization and Demobilization 

Personnel: Engineer 4 days @ $400/day 
Senior Geologist 8 days @ $350/day 
Field Geologist 8 days @ $300/day 
Field Assistants 16 days @ $250/day 

Support - 36 man days @ $125/man day 

Thin Section Polished Sections 
50 samples @ $100/sample 

Geochemical Analysis 
100 samples @ $50/sample 

Helicopter - 9 hours @ $750/hour 

Report 

Subtotal 

Management @ 5% 

Subtotal 

Allowance for G.S.T. (7%) 

TOTAL 

$10,000 

1,600 
2,800 
2,400 
4,000 

4,500 

6, 750 

2,350 

49,400 

2 ,600  



/- 
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JL WOOS 4+25U 
JL WOOS 3+EU 

JL WOOS 3+5W 
JL WOOS 3+25U 
JL WOOS 3+0W 
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JL WOOS W5OU 
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JL WOOS Z+OOE 

JL WOOS 2+50E 
JL WOOS 3+25E 
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JL WOOS 3+75E 
JL WOOS 4+00E 
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JL 1+OOS W75U 
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JL 1+OOS B O O  
JL l+OOS W50E 
JL 1+OOS WEE 
JL 1+OOS 1+00E 

JL l+OOS 1+25E 
STANDARD C/AU-S 

9 10 23 53 3 1 175 7.61 
8 11 21 70 2 1 199 7.62 
6 6 3 4 8 0  4 1 201 9.60 
7 5 22 48 2 1 203 8.01 

16 19 17 176 10 15 4379 4.89 

39 12 17 146 7 9 3859 6.33 2 2.44 -03 -09 
40 11 22 160 8 5 2672 6.25 
21 16 22 138 7 8 2497 5.43 
25 21 17 229 12 8 1729 4.50 23 106 33 3 

90 12 96 7 17 10 24 69 3 1 266 9.77 9 ND 5 6 .2 2 2 44 .04 .052 27 12 -05 26 .28 2 1.94 .03 -05 

90 7 25 79 
56 14 74 4 

36 59 37 2 
15 61 14 3 

116 14 21 135 

22 11 17 77 

9 4 4 101 9 8 200 2.82 5 
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10 7 21 54 4 2 195 8.43 5 
6 11 13 40 4 2 179 4.90 5 

17 13 24 44 2 1 175 7.26 10 
i a  57 38 132 73 31 1048 3.94 16 

ND 1 93 ....2 2 2 51 -56 -084 9 11 -42 149 -36 2 1.36 .13 .07 2 6 9 7 1  
2 2 66 .12 -069 11 15 -17 42 3 7  2 2.09 -01 -03 22 5 39 8 

' 2 4 62 -07 .036 16 13 .ll 33 -25 2 3.02 -02 .02 96 8 50 1 
2 2 68 -06 .040, 20 14 .16 26 A S .  

2 1.27 .03 .07 n 7 8 6  4 
4 2 29 .04 .064:; 24 18 -09 19 .I&. 
2 2 29 .03 i.049. 25 13 -05 22 23' 
2 2 35 .04 -047 30 16 -08 16 -30- 

ND 6 7 2 3 30 -06 29 14 .08 17 

2 2 33 -16 21 16 -28 42 2 3.63 .04 -05 84 13 58 2 
2 6.05 .05 -07 45 54 41 6 
2 3.00 .03 -07 6 6 3 6 8 8  2 

83 8 8 8  4 2 2.48 -03 -05 
2 2 50 . lo 18 11 -07 50 2 2.08 .02 -04 23 6 4 8  4 

2 2 24 -03 39 10 -03 19 
7 39 52 2 8 2 4 7  
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JL l+OOS W50E 
JL 1+OOS l+EE 
JL 1+OOS 2+00E 
JL 1+OOS 2+25E 
JL l+WS 2+50E 

JL 1+OOS 2+EE 
JL 1+OOS *WE 
JL WOOS 92% 
JL 1+OOS 3+50E 
JL l+OOS 4+00E 

JL l+OOS 4+25E 
JL 1+OOS 4+50E 
JL l+OOS 4 + E E  
JL l+OOS 5+00E 
JL 2+00S 5+0W 

JL 2+00S 4+5W 
JL 2+00S 4+25U 
JL 2+00S 4+0W 
JL 2+00S 3+75U 
JL 2+00S 3+5W 

JL 2+00S 3 + Z U  
JL 2+00S 3+OW 
JL 2+00S 2+75U 
JL 2+00S 2+5W 
JL 2+00S 2+25U 

JL 2+00S 2+0W 
JL Z+OOS 1+5W 
JL 2+00S l+UU 
JL 2+00S l+OW 
JL 2+M)s W75U 

JL 2+00S W5W 
JL Z+OOS W25U 
JL Z+OOS N O 0  
JL ZMOS W25E 
JL 2+00S 0+50E 

JL 2+0OS 0+75E 
STANDARD C/Au-S 

. . . . . . . 
154 22 21 186 

7 14 11 62 
7 14 20 62 

212 14 26 04 
11. 8 7 53 

26 10 33 43 
S9 20 20 159 
22 18 14 07 
37 14 23 80 
15 26 27 53 

7 14 10 49 
12 12 18 66 
17 14 27 68 
8 24 25 96 
6 8 25 32 

2 20 16 48 
12 11 17 75 
3 9 16 28 

42 25 26 125 
34 19 18 184 E$;a; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

... 

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

. . . . .  . 
. . . . . . . . . . . . . . . . . . . .  . . . . , . . . . . . . ..::. '_. . 5 11 14 53 ;:::.>::.:.6: .. .. .... ..'.'.') ' 

. . . . . . . . 
8 11 17 45 

6 10 16 40 
10 16 20 48 .... . .  

8 11 10 83 
3 13 15 62 

133 21 21 75 

15 15 26 71 

8 9 3470 4.54 
5 3 208 5.45 
5 2 206 9.08 
3 2 102 6.13 
3 2 86 1.32 

3 2 146 5.03 
8 17 2390 3.20 
3 2 202 9.66 
6 3 165 5.48 
7 3 64 3.53 

6 5 170 5.20 
2 1 431 0.47 
3 1 212 7.92 
5 2 149 11.44 
3 1 104 1.79 

5 3 32 1.18 
3 1 265 8.78 
4 2 96 2.43 
7 6 2698 5.47 
7 5 1445 4.31 

14 10 2426 3.47 
10 7 1273 3.60 
4 2 1% 6.18 
6 2 116 2.17 
8 7 197 2.54 

6 2 132 2.54 
2 1 243 8.87 
6 2 89 1.23 
2 1 170 8.72 
4 1 1% 5.67 

5 2 118 7.18 
5 1 139 10.24 
3 1 05 7.97 
6 4 175 4.33 
4 7 1996 3.69 

2 1 144 1o.n  

8 ND 
5 ND 

50 ND 
5 ND 
5 ND 

5 ND 
5 ND 
5 ND 
5 I D  

55 ND 

5 ND 

4 38 -0 4 
6 18 -2 4 

10 5 A 4 
2 
2 

2 
6 
2 
2 
3 

2 
2 
3 
4 
2 

7 
2 
2 
2 
3 

5 
4 
4 
2 

1 46 .,2 2 

2 13 . .2 2 
4 8 - 3  2 
4 15 .,2 2 

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

3 
? 
4 
3 
3 

12 

20 
9 
5 

23 
14 

3 

3 30 -35 ,'I82 101 13 .19 101 

2 26 -04 ,036 18 13 .ll 19 
2 45 -45 ,041 59 8 -08 135 
4 37 -16 7 4 -12 44 

3 59 011 21 11 -14 32 
4 29 -97 .144 41 10 -22 231 
2 58 .06.038 29 12 -06 16 
2 48 .07 ,052 20 12 .13 32 

8 10 .18 36 

6 13 -35 31 
2 29 .06 ,036 28 8 .05 13 
2 17 -03 ,043 27 10 -03 16 
2 48 -05 ,lW 27 16 .01 25 
3 29 .03 .U30 26 5 .03 18 . 
2 21 .05 ,266 270 11 .15 29 -07 
2 45 .02 ,034 41 10 .04 9 
2 49 .14 -035 8 10 .18 36 
6 28 -23 ,096 141 12 .14 166 
3 38 1.25 ,125 141 18 -21 620 

93 17 .47 522 
2 32 -87 ,122 113 14 .33 396 
5 44 .08 ,046 24 14 .17 35 
2 27 -13 ,116 142 13 .24 118 
4 38 -41 -112 11 9 -54 38 

19 11 .18 29 
2 53 -05 ,038 19 8 .05 18 
2 50 -17 ,074 86 16 -34 50 
2 26 -05 ,033 29 11 -04 30 
3 33 -05 23 10 .07 26 

7 79 .12 15 15 -20 27 
4 56 -05 ,042 21 10 .03 19 
4 57 -03 23 8 .02 17 
8 37 .16 13 12 -24 46 
4 21 -08 78 10 -14 50 

2 41 -02 45 10 .01 14 

2 46 -12 6051 20 12 -32 38 
2 5.?9 .03 -06 
2 4.34 -02 -04 
2 4.05 .03 -05 
2 1.91 -03 -05 
2 1.05 -02 -05 

2 1.96 -04 -06 
2 5.80 -04 -08 
2 2.29 -04 -07 
2 1.89 .04 -07 
2 1.97 -03 -06 

2 1.19 .05 -05 
3 1.97 -12 -10 
2 4.13 -05 -06 
2 3.44 -03 -05 
2 1.14 -02 -04 

4 5.65 .02 .05 
2 1.89 -06 -08 
2 1.22 -02 -04 
2 4.26 -05 -07 
4 4.61 -04 .08 

3 3.77 -03 .06 
3 3.47 -03 -06 
2 3.48 -02 -04 
3 3.45 -06 -07 
2 1.03 -12 -08 

2 1.05 -06 -08 
2 1.29 -03 -05 
2 1.n -04 -05 
2 3.27 -06 -06 
2 1.66 -03 -05 

2 1.78 -02 -04 
2 1.76 .03 -05 
2 1.43 -03 -05 
3 2.27 -05 -06 
2 5.99 0 0 4  006 

2 3.32 -03 -06 

3 
6 
1 
3 
3 

2 
6 
3 
2 
2 

2 
2 
3 
1 
4 

1 
3 
1 
3 
2 

4 
1 
3 
1 
2 

2 
1 
1 
2 
1 

2 
4 
3 
1 
1 

1 
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JL 2+00S 1+00E 
JL 2+00S 1+25E 
JL 2+0OS 1+50E 
JL 2+00S 1+?5E 
JL 2490s 2+00E 

JL 2+00S 2+25E 
JL 2+00S 2+5OE 
JL 2+00S 2+EE 
JL 2+00S 3+25E 
JL 2+00S 3+50E 

JL 2+00S 3 + 7 5 E  
JL 2+00S 4+00E 
JL 2+00S 4+25E 
JL 2+00S 4+50E 
JL 900s 5+0W 

JL 3+00S 4+75U 
JL 3+00S 4+5W 
JL 3+00S 4+25U 
JL 900s 4+0W 
JL 900s 3+75U 

JL P O O S  3*5W 
JL 900s 3+25U 
JL 900s 3+OW 
JL 900s 2+7W 
JL 900s  2+5W 

JL 3+00S 2+25U 
JL 900s 2+0W 
JL 900s 1 + 7 5 U  
JL 3+00S 1+5W 
JL M O S  1+25U 

JL 900s  1+OW 
JL 900s O+EU 
JL 900s 0+5W 
JL 3 M O S  W25U 
JL 3+OOS O+OO 

JL S O O S  W25E 
STANDARD C/Au-S 

0 6 27 59 
39 16 25 69 
10 5 20 58 
14 11 17 75 
26 0 21 80 

20 12 15 93 
0 11 18 63 

13 10 19 65 
23 8 15 56 
9 15 17 69 

17 12 15 49 
2 11 12 59 
3 0 22 53 

15 4 20 99 
12 2 22 71 

11 9 18 68 
6 13 16 59 
4 10 11 83 
6 3 11 55 
5 23 13 55 

9 9 20 53 
9 11 25 47 
4 8 2 3 4 0  
7 4 16 56 
6 1 35 31 

9 11 17 51 
6 7 15 32 
9 10 24 48 
7 7 21 52 
7 3 2 3 5 1  

4 2 1 6 3 8  
6 4 2 3 4 9  
4 10 15 43 
5 8 10 67 
6 5 22 51 

10 7 20 70 

2 
2 
3 
3 
3 

3 
2 
4 
3 
3 

3 
6 
4 
3 
3 

2 
7 
9 
2 
6 

3 
3 
4 
3 
2 

3 
6 
3 
2 
3 

4 
2 
5 
6 
5 

2 

1 268 8-88 

1 303 7.50 

1 204 0.72 

1 419 10.49 

1 216 11.41 
4 230 8.01 
0 766 2.93 
3 179 3.10 
4 200 5.19 

2 790 6.57 
1 167 9.26 
2 123 10.60 
2 144 7.23 
4 802 1.11 

... 

2 594 5-09  

2 198 2.42 

4 204 6.12 
4 194 4.00 
3 150 9.06 

. . . . . . . . . 

20 ND 10 3 : .2 
5 ND 14 5 .2 
5 ND 2 8 ..2 
5 ND 7 6 .2 
5 ND 4 7 ' . 2  

5 N D  4 4 
9 ND 11 4 
5 N D  5 0 
5 N D  6 5 
S N D  3 9 

5 ND 1 11 
5 ND 1 10 
5 N D  1 0  
5 N D  7 5 
6 ND 14 2 

5 N D  9 3 
5 ND 5 13 
5 ND 1 54 
5 ND 1 10 
5 NO 2 12 

5 N D  4 6 
5 N D  7 7 
5 ND 10 12 
5 ND 8 12 
5 WD 1 17 

S N D  5 6 
5 ND 1 11 
5 N D  4 5 
7 I D  13 5 
5 ND 2 11 .. '-2 

.. .. 

5 ND 1 20 
6 ND 10 4 
5 NO 11 17 
5 ND 1 26 
5 I D  5 14 

5 N D  4 5 

6 
6 
3 
3 
2 

3 
4 
3 
3 
2 

2 
2 
2 
2 
4 

2 
4 
2 
2 
3 

3 
3 
3 
2 
2 

2 
2 
2 
4 
2 

2 
2 
2 
2 
2 

2 

2 24 -03 329 
2 16 .06;063 
3 35 .05 ,060 
2 25 -06 .066 
2 27 -04 .05 

2 16 -04 fW 
2 56 -05 ,061 
2 126 .03 ,036 
2 58 -05 

2 23 -08 
3 47 -09 3 0 1  
2 21 -06 ;lo5 
2 34 -05 ,038 
2 29 -02 

2 42 -02 
2 44 .10 
2 40 -34 -099 
2 35 -05 ,077 
3 58 -09 

2 32 -04 
2 69 -04 ,036 
2 46 -05 .obt 
2 44 .ll ,046 
3 38 -21 

2 39 -04 
2 52 -07 
2 44 .04.049 
2 26 -03 ,039 
2 45 -08 

2 48 -14 
2 17 -03 ,057. 
2 56 -12 ,038. 
2 43 -17 fO%: 

25 13 -06 22 
39 12 .06 18 
26 11 -09 21 
38 12 -08 37 
31 9 .06 26 

. . . . . . . 

35 11 -04 13 
26 12 -03 24 
18 12 -06 27 
25 17 -05 25 
19 10 .03 27 

26 11 -05 29 
31 14 -20 32 
23 11 -08 32 
26 13 -06 10 
48 11 -06 11 

24 14 -05 13 
22 16 -32 39 
23 0 -39 110 
15 4 -06 150 
12 18 -31 47 

21 10 -07 37 
18 13 -06 33 
15 19 -09 21 
23 12 -07 71 
24 5 -06 181 

23 14 -07 22 
14 22 -12 27 
37 10 -05 20 
22 10 -04 19 
17 0 -07 18 

12 11 -17 40 
26 14 .02 30 
10 10 .27 37 
10 10 -24 43 . 
29 13 -16 26 

2 5.06 -04 
4 4.25 -06 
4 2.38 -06 
5 3.39 -06 
4 2.23 -06 

5 2.41 -05 
3 4.89 -06 
4 1.99 -04 
6 3.12 -03 
3 1.74 -03 

4 2.76 -04 
6 3.04 -03 
3 3.35 -03 
5 2.29 -07 
5 2.64 -06 

5 2.07 .03 
6 3.30 -02 
4 1.92 .08 
3 2.45 .01 
5 2.90 902 

4 2.E 0 0 4  
5 2.80 -03 
5 3.n -02 
4 3.86 .04 
2 1.16 -02 

4 2.89 902 
3 1.49 -03 
4 2.39 -03 
3 4.63 9 0 4  
3 1.41 -05 

3 1.35 -02 
4 4.17 -04 
2 3.42 -01 
4 1.55 -03 
4 2.76 -06 

3 2.73 -04 

.. . 

1 
1 
2 
3 
1 

1 
1 
7 
1 
1 

2 
1 
4 
1 
1 

3 
2 
2 
1 
1 

1 
1 
1 
4 
2 

2 
2 
2 
1 
3 

2 
1 
2 
2 
2 

3 
51 
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JL 3+00S 0+50E 
JL 3+00S WEE 
JL 3+00S 1+00E 
JL 3+00S 1+ZE 
JL 3+00S 1+50E 

JL 3+00S 1+75E 
JL 3+00S 2+00E 
JL 3+00S 2+25E 
JL 3+00S 2+50E 
JL 3+OOS 2+75E 

JL 3+00S 3+00E 
JL 3+00S 3+25E 
JL 3+00S 3+50E 
JL 3+00S 3+75E 
JL 3+00S 4+25E 

JL 3+00S 4+50E 
JL 3+00S 4+EE 
JL 3+00S. 5+OOE 
JL 4+00S 0+50U 
JL 4+00S W25U 

JL 4+00S WOO 
JL 4+00S 0+25E 
JL 4+00S W50E 
JL 4+00S W75E 
JL 4+00S l+OOE 

JL 4+00S 1+25E 
JL 4+00S 1+5OE 
JL 4+00S 1+75E 
JL 4+0bS 2+00E 
JL 4+00S 2 + Z E  

JL 4+00S 2+50E 
JL 4+00S 2+75E 
JL 4+00S 3+00E 
JL 4+00S 3+50E 
JL 5+00S WOO 

JL 5+00S W15E 
STANDARD C/AU-S 

82 8 19 54 
90 15 25 142 
18 15 10 62 
13 11 26 54 
4 7 31 34 

1 17 4 70 
7 11 17 49 
5 10 18 58 
5 11 21 43 

163 17 10 65 

105 21 23 109 
62 22 22 120 
29 9 18 50 
43 10 26 48 ' 

25 19 13 104 ; 

52 18 20 100 
18 8 8 33 i 
7 28 18 65 i 

43 14 24 80 i 
79 21 23 138 i ... .. . . . , . , . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .......... . . . . . ..., _.;, , 

....:::. :::. . . . . . . . . 
74 19 16 201 iiiiiiiii:.~. 9 

158 21 17 135 
67 14 20 a2 
93 13 19 a7  
34 16 27 65 

13 12 19 63 
6 19 7 48 

11 14 11 70 
58 24 19 79 
11 7 8 46 

39 25 19 136 
48 16 18 71 
94 9 24 45 
26 10 18 65 
8 15 17 49 

13 24 14 38 

6 
2 
4 
3 

3 
7 

10 
7 
4 

13 
7 
4 
6 
5 

6 

8 161 2.50 
1 143 6.01 
1 184 5.59 
1 161 7.85 
5 609 3.90 

5 695 5.05 
7 1347 4.14 
2 80 3.07 
1 151 5.96 
5 199 2.96 

24 2770 3.72 
2 137 1.83 
4 262 4.60 
3 137 3.69 
8 1530 5.50 

6 1859 4.59 

4 587 10.06 

9 5943 6.43 
2 619 9.57 

1 309 9.97 

2 227 7.05 
6 392 3.22 
6 578 4.32 

2 98 1.30 

14 1636 4.64 
5 294 5.61 
2 a7 3.04 

4 160 0.60 

2 60 .2 
3 96 .4 
3 22 - 2  
2 24 .2 
1 17 -2 

1 56 ..2 
3 6 .2 

14 3 .2 
8 8 .2 
3 59 -3 

3 85 .3 
2 79 02 
2 19 -2  
5 8 .2 
1 104 -3 

1 17 -5 
1 26 .2 
2 15 .2 
1 30 .2 
2 27 -2  

2 51 .6 
4 49 .4 
7 37 -3 
6 23 .4 
7 7 .s 

5 9 .2 
1 31 .2 
1 33 02 

2 75 .2 
3 34 .2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
3 
2 
2 
2 

2 
2 
2 
2 
3 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 54 -54 .WO 21 9 .06 115 
2 26 -88 -083 73 9 .08 230 
2 40 -23 ,070 22 12 .18 66 

2 32 -20 ,052 17 7 -10 56 

2 47 .49 4 10 .49 64 
5 46 .04 3 4 0  31 8 .07 15 
2 8 -04 ;040 27 6 .01 31 
4 49 .06 ,033 16 11 .01 27 
7 56 -39 81 15 .45 67 

71 11 .21 240 2 32 -47 
5 32 -72 ,099 73 12 .24 312 
5 37 -16 ,079 18 10 .07 81 
2 57 .05 ,057 31 8 .05 50 
4 33 1.18 48 13 -30 289 

3 33 .16 35 10 .19 75 
2 42 -23 7 10 .17 67 
2 41 .14 ,066 17 22 .39 41 
2 50 .24 ,074 29 15 .26 123 
4 47 -19 102 15 .33 133 

2 71 -22 ,039 15 11 -17 a1 

3 37 .42 ,128 153 14 .20 152 
2 34 -28 ,114 135 13 .17 138 
2 40 -20 .US4 42 10 .01 108 
2 39 .15 ,056 48 9 .01 82 
2 49 .04 37 10 -01 43 

2 34 .07 ,061 31 7 .06 26 
2 50 -28 ,032 9 12 -56 64 
2 46 -35 ,108 12 14 -50 48 

8 6 -15 51 5 38 -22 

2 57 .a9 36 17 -69 271 

17 9 .13 124 
9 13 -31 201 

21 15 -11 37 

15 20 .24 56 

2 35 -14 ,068 33 15 018 96 

2 65 .25 ,050 20 13 .a 96 

2 1.23 .04 .07 
2 3.97 -05 -07 
2 2.69 .03 .06 
2 1.68 -03 -05 
2 -94 .04 .07 

2 1.14 -13 . l o  
2 2.19 .04 .06 
2 6.25 .06 -04 
2 3.19 .03 .03 
3 4-22 -06 .05 

2 3.69 .05 .08 
2 3.20 -04 -06 
2 1.73 .O6 .06 

2 2 2.71 1.40 .03 .06 .06 -06 

2 3.84 .03 .06 

2 4.73 -02 -03 
2 2-59 -05 .o? 
2 4.23 -05 .07 

2 5.20 .05 -05 
2 3.64 -07 -09 
2 2.40 .05 .07 
2 2.28 .04 .06 
2 1.84 .04 .06 

2 1.95 .06 .0? 
2 1.64 .04 .O6 
2 2.20 -07 .08 
2 4.98 .03 .04 
2 1.05 .06 -07 

5 2.89 .15 .11 
2 1.39 -06 .09 
2 1.31 .03 .05 
2 2.57 .02 -07 . 

2 3-74 .03 .05 

2 1.26 -03 -04 

2 
3 
9 
8 
2 

2 
3 
3 
3 
2 

4 
4 

15 
25 

2 

1 
1 
2 
8 
5 

3 
3 
1 
4 
2 
- 

. . . . . . . 

5 
81 
5 1  
61 
2 !  

1 
5 
1 
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G 

lUnPLEX 
JL 5+OOS 0+50E 
JL 5+OOS 1+00E 
JL 5+00S 1+25E 
JL S+OOS 1+50E 
JL 6+OOS 4+75U 

JL 6+OOS 4+5W 
JL 6+OOS 4+0W 
JL 6+OOS 3+75U 
JL &OOS 3+5W 
JL 6+OOS 3+25U 

JL 6+OOS %OW 
JL 6+OOS 2+75U 
JL 6+OOS 2+5W 
JL 6+OOS 2+25U 
JL &OOS 2+0W 

JL &OOS 1+75U 
JL &OOS 1+5W 
JL &OOS 1+25U 
JL &OOS l+OW 
JL 6+OOS W75U 

JL M O O S  0+5W 
JL 6+OOS W25U 
JL &OOS WOO 
JL WOOS 0+25E 
JL M O O S  0+50E 

JL &OOS WEE 
JL 600s  1+00E 
JL &OOS 1+25E 
JL &-OOS ' 1+EE 
JL 7+00S 5+0W 

JL 7+00S 4+7% 
JL 7+00S 4+5W 
JL ?+OOS 4+25U 
JL 7+00s 4+0W 
JL 7+Ws 3+nu 
JL 7+00S 3+5W 
STANDARD C/AU-S 

Mo Cu Pb Zn ; N i  Co Hn Fc U Au Th Sr Sb B i  V Cs 9. La C r  Mg Ba A L' 

P P n P P n p p n P P n  PpnPpnPPn x P P n P P n P p n p p n  PpnPPnPcm x X ' P P n P P n  x p p n  P P n x x x  P@ 
B A t  Ns K 

17 10 40 63 
11 5 13 49 
19 13 27 51 
20 0 22 41 

. . . . . . . . . .... ..... ...... . .  ......... . . . . . ., , . . . . . .:. , .... 3T9 l6 10 148 .... g::;j: . .. ..... c .. 
60 4 24 62 
14 5 10 69 
3 6 6 T 7  

14 5 16 51 

10 5 14 ?0 
14 6 22 00 
0 11 25 40 

10 12 27 66 
7 4 3 8 6 3  

15 12 26 60 
7 5 21 40 

16 7 24 64 
40 3 23 56 
24 3 15 25 .... . . . . . . . . . . . . . . . . . . . .~_..~.~.~_..'_~.~ :.:.,.: ,.;: :. ..:. . . . . . . . . . . . . . . . . . 8 12 18 87 $ ~ ~ ~ ~ :  
11 0 11 52 
70 17 23 105 
29 8 15 37 
35 11 20 76 

126 21 27 96 
16 17 13 56 
3 10 3 07 

36 26 17 46 
0 9 7 4 0  

19 5 19 60 
12 7 20 50 
6 11 19 62 
0 0 16 57 

55 24 23 291 

5 15 12 50 .... 

1 
4 
3 
4 
1 

6 
4 
0 
4 
4 

4 
1 
4 
4 
4 

2 
3 
2 
2 
1 

0 
7 
6 
5 
1 

0 
4 
4 
7 
7 

2 
4 
6 
9 

10 

5 

4 193 6.17 
5 147 0.34 
5 1578 5.61 

6 215 5.10 
3 242 6.16 
5 233 5.12 

4 100 6.95 

5 193 7.72 
4 111 4.36 
5 204 0.94 
4 120 6.52 
2 54 -74 

0 290 6.79 

4 257 5.00 

7 164 12.04 

5 139 5.39 
6 156 5.81 

22 7223 4.16 

0 421 4.38 

2 
2 
2 
2 
2 

3 
2 
2 
2 
2 

3 
2 
3 
2 
2 

2 
2 
2 
2 
2 

3 
2 
2 
2 
2 

3 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

7 32 -01 ;a35 
2 59 -15 a41 
2 24 -07 ,057 
5 62 -05 A65 
2 32 .00.090 

2 37 057 
7 54 -07 .OMI 
2 22 .18 A68 
2 34 .48A90 
9 44 -07 

2 60 -16 
4 22 -04 ,054 
2 25 -12 ,065 
2 20 -03 ,054 

2 19 -09 ,057 
5 36 -05 ,039 
2 30 -14 

3 40 -33 
2 110 -19 ,034 
4 52 -71 ,097 
5 55 021 ,035 
5 24 -07 

2 51 -21 
3 30 -11 ,071 
2 11 -66 ;I02 
2 39 -23 
2 86 -19 

5 09 -02 
2 51 -07 
7 47 -19 
2 50 -22 

24 17 -02 9 2 4.81 -03 -04 
21 7 . lo  20 2 -95 -03 -06 
25 12 -09 22 2 5.01 -03 -04 
20 11 -05 30 4 1.45 -03 -05 
33 9 -06 42 3 3.20 -04 -05 

56 12 -09 167 2 2.7s -04 -06 
30 10 -06 27 3 1.78 -04 -07 
22 6 -05 52 4 1.41 -04 -05 
6 0 .15 76 6 -80 -04 -07 

20 7 -03 42 4 1.08 002 -04 

20 11 -21 30 2 1.32 -04 -05 
25 0 -05 20 43.68 .06 -06 
20 11 010 39 3 5.95 -04 -04 
26 12 .03 22 34.34 -04 -04 
27 10 -04 19 2 5.97 .04 -03 

27 10 -05 24 -21 2 4.26 .04 .05 
21 0 .07 24 2 1.30 .04 -04 
32 7 .00 17 2 2.34 .07 -06 
27 10 .05 45 2 2.38 .03 -05 
9 4 905 51 2 1.00 .02 -05 

9 10 039 66 
0 12 -22 44 3 2 1.93 1.87 -02 .02 -04 -03 

13 12 -34 63 2 1.03 .01 -03 
28 9 .W 29 2 3.33 .03 -05 

60 18 -37 316 4 3.39 -03 -07 
26 12 .19 37 3 4.30 .03 -04 
3 5 - 0 9  94 2 -61 -02 -06 

19 10 .41 149 2 2.99 901 005 

a 14 -20 308 2 2.99 .04 -07 

7 13 -28 46 2 1-63 -02 -03 

2 1.59 .02 -04 17 10 -03 24 
23 10 -00 33 2 1.87 .03 -03 
12 13 -07 90 3 1.87 .02 -03 
14 14 -22 63 2 1-76 -02 -02 

3 44 1.32 106 16 -31 526 2 2.?4 -03 -0s 
.... .. . , . . . . . . . . . . . . . . I . 

I. - 
1 

2; 

l! 

1 
1 
1 

- 
1 

4 1 

7 

- 
1 

3 
1 
1 
1 

1 

1 

1 
2 
1 

1 
2 

13 
1 

12 
1 
1 
c 
1 

3 
1 
4 
1 

1 

. 
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SAMPLE# 

JL 7+00S 3+25W 
JL 7+00S 3+00W 
JL 7+00S 2+75U 

JL 7+00S 2+25W 
JL 7+00S 2+50U 

JL 7+00S 2+00U 
JL 7+00S 1+75U 
JL 7+00S 1+50W 
JL 7+00S 1+25W 
JL 7+00S l+OOU 

JL 7+00S W75W 
JL 7+00S WSOW 
JL 7+00S W25U 
JL 7+00S WOO 
JL 7+00S W25E 

JL 7+00S W50E 
JL 7+00S WEE 
JL 7+00S 1+00E 
JL 7+00S 1+25E 
JL 7+00S 1+50E 

JL 7+00S 1+EE 
JL 7+00S 2+00E 
JL WOOS 5+00U 
JL weos 4+zu 
JL 8+OOS 4+50u 

JL WOOS 4+25U 
JL WOOS 4+00U 
JL WOOS 3+75U 
JL 8+00S 3+50U 
JL 8+OOS 3+25U 

JL WOOS 3+00U 
JL 8+00S 2+75U 
JL 8+00S 2+50U 
JL WOOS 2+25W 
JL WOOS 2+00U 

JL WOOS 1+EU 
STANDARD WAU-S 

ALP B A 1  Na K Ho Cu Pb 2n Ni Co Hn Fe U Au Th Sr Sb B i  V Ca P La C r  Hg Ba 
P P n P P n p p n P P n  PPmmm x P P n p p n P P n P P n  PPnmm % %mPPn x p p n  p p n x x x  PPb 

11 5 19 67 
18 15 15 94 
10 2 16 66 
15 20 18 97 
19 . 9 22 86 

14 5 19 68 
13 10 19 73 
45 18 16 112 
22 16 23 129 
25 4 17 75 

11 7 27 64 
7 11 10 68 
5 3 9 3 9  

55 13 27 98 
16 11 14 67 

54 6 23 82 
12 9 21 105 
47 9 12 69 
26 7 10 36 
11 6 7 47 

10 5 14 68 
8 14 5 59 

104 10 9 65 
127 3 17 n 

8 4 8 2 6  

14 10 24 35 
21 12 16 140 
11 11 16 66 
11 10 16 59 
6 8 13 63 

11 5 15 74 
9 13 21 60 
4 1 4  6 9 9  

, .  

8 11 10 61 
10 8 4 65 

8 6 6 5 6  

3 5 162 8.67 
5 5 396 3.21 
2 5 247 8.78 
6 10 1677 4.52 
7 7 362 5-92 

I 5 628 7.16 
8 7 220 7.06 
7 16 5517 4.11 
6 9 2301 5.31 
3 7 294 8.77 

4 7 168 10.50 
7 6 247 5.26 
3 4 63 1.16 
6 7 2066 7.31 
8 7 329 5.34 

2 6 268 8.78 
4 5 263 2.72 
5 4 1708 2.90 
1 4 213 3.23 
4 2 71 1.26 

3 4 93 2.61 
6 7 241 4.39 
5 5 152 4.21 
2 6 248 9.82 
3 3 86 1.55 

4 4 147 1-69 
8 10 1467 6.16 
6 6 231 7.08 
5 5 190 5.76 
4 7 178 8.07 

2 6 179 8.?3 
3 6 252 6 . n  
5 6 200 2.59 
5 7 191 6.08 
4 5 159 2.80 

5 6 153 4.68 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
3 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 37 .02 . 22 8 .02 19 
2 32 .48 ,092 87 13 .27 254 
7 33 -06 ,970 27 11 -06 25 
4 32 .13 ,108 111 15 -21 87 
5 47 .14 46 15 .15 69 

4 30 .08 25 8 -05 52 
6 40 .14 ,071 18 8 .15 28 
3 36 1.06 ,148 143 12 -19 547 
2 39 -24 ,101 88 14 -22 305 
7 35 -06 28 10 -06 42 

8 29 .08 18 11 -06 32 
3 53 -23 . 9 10 -33 72 
2 33 -24 ,064 6 5 .ll 87 
2 41 .45 ;050 85 12 -09 311 

21 15 -30 88 

33 9 -06 63 
2 60 1.09 ,062 9 9 .28 764 
2 57 .49 ,049 11 6 -13 175 
7 82 .10 -035 9 9 -08 44 
2 45 -22 ,026 8 7 .08 53 

2 46 .09 12 7 -07 41 
2 71 .18 ,059 9 13 -36 63 
2 38 -29 ,071 39 11 -26 132 
9 40 -03 28 12 -04 35 
2 33 -14 9 7 -14 34 

2 39 .23 8 7 .12 52 
2 39 -39 - 36 15 -22 341 
2 38 .15 ,053 19 10 .13 46 
2 44 .12 ,045 l ?  10 -15 45 . . . .  
5 61 -08 ;as$: 19 16 -15 18 :!if:saj ... m 

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

25 8 -04 14 
23 10 .10 28 
7 10 -15 66 2 45 -20 * 

4 76 -14 . 11 17 -26 49 
15 7 -05 89 

11 12 .16 93 

. . .  

2 1.70 -05 -05 
4 2.37 .08 .07 
3 2.16 .06 -06 
2 5.05 .06 -07 
6 2.69 -07 -07 

5 1.86 .08 -07 
5 1.44 -08 -07 
4 3.22 -05 -06 
4 3.36 -05 -07 
3 2.31 -05 -05 

2 1.94 -04 -05 
3 1.53 -02 .04 
3 .62 -03 -03 
4 2.75 .W -07 
3 2.74 -03 -04 

5 2.10 -05 -07 
2 1.50 .03 -07 
2 1.31 -02 -06 
4 1.43 -02 -03 
2 -85 -02 -03 

3 -95 -03 .04 
4 2.50 -03 -03 
3 2.25 -05 -04 
6 3.01 .W -06 
2 -88 -03 -03 

2 -88 -04 004 
6 2.67 -03 -09 
4 1.46 -05 -05 
2 1.96 -03 -04 
3 3.61 -05 -06 

4 1.72 -03 -04 
4 2.94 -05 -05 
4 1.14 -04 -05 
5 2.66 -02 -03 
2 -92 -02 -04 

2 1.30 -03 -03 

1 
1 
4 
2 
3 

2 
3 
5 
2 
1 

1 
3 
1 
6 
2 

2 
1 
2 
5 
2 

3 
3 
1 
2 
1 

4 
1 
2 

27 
2 

3 
4 
6 

85 
3 

1 
19 57 37 131 *6*9 70 31 1052 3.95 -41 17 7 37 52 18.3 15 20 56 -52 ,095 37 56 .89 180 607 35 1.91 -06 013 *' I1 46 

i 
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SAMPLE# 

JL 8+OOS 1+50U 
JL WOOS 1+25U 
JL 8+00S l+OOU 
JL WOOS O + E U  
JL 8+00S W50U 

JL 8+OOS 0+25U 
JL B.00S 0+00 
JL WOOS W25E 
JL 8+OOS W50E 
JL 8+OOS O+nE 

JL 8+OOS 1+00E 
JL 8+OOS W25E 
JL WOOS 5+0W 
JL WOOS 4+EU 
JL WOOS 4+5W 

JL WOOS 4+25U 
JL WOOS 4+00U 
JL WOOS 3+EU 
JL WOOS 3+5W 
JL WOOS 3+25U 

JL O+OOS W25U 
JL WOOS W25E 
JL WOOS W50E 
JL WOOS WEE 
JL WOOS 1+00E 

JL WOOS 1+25E 
JL WOOS 1+50E 
JL WOOS l+EE 
JL WOOS 2+OOE 
JL WOOS 2+25E 

JL WOOS 2+50E 
JL WOOS 2+?5E 
JL lO+OOS 5+OW 
JL 1WOOS 4+EU 
JL 10+OOS 4+5W 

JL 1WOOS 4+25u 
STANDARD C/AU-S 

~ ~- 

no Cu Pb Zn N i  Co Hn Fe U Au f h  Sr Cd Sb B i  V Ca P La C r  Hg Ba i 8 A 1  Na K 
P p n P P n P p n P P n  P P n m P P n  x p p n p p n P P n P P n m m P P P P n  x X P P n P p n  x p p l r  

10 5 22 70 
8 28 13 87 
5 23 19 164 
9 7 19 60 
7 9 1 3 4 4  

13 8 15 69 
10 9 17 79 
7 11 11 06 

16 7 20 08 
2 6 13 76 

1 12 13 73 
7 38 21 113 
6 12 14 58 
5 1 8  8 7 5  
5 14 15 52 

7 4 11 40 
1 9  5 2 9  
I 14 12 64 
7 22 22 82 
2 0 19 108 . . . .  ..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . 12 8 21 68 
8 26 14 n 
8 8 1 3 6 8  
6 19 10 68 
9 12 22 79 

7 11 14 68 
7 11 16 70 
7 8 20 56 

4 62 20 95 

8 56 24 04 
10 40 26 68 
15 34 27 6 1 , . .  .. 

' 4 394 53 1023 

4 35 12 71 
5 22 33 61 

4 1 8 2 3 4 4  

1 
4 
8 
2 
3 

1 
3 
4 
4 
2 

12 
10 
2 
4 
5 

1 
3 
5 
3 
2 

1 
5 
2 
2 
1 

2 
3 
2 
6 
6 

3 
1 
1 
6 
3 

3 

1 150 8.79 
13 1429 3.65 
7 2108 5.14 
1 161 4.84 
1 112 3.70 

1 352 8.66 
2 216 4.10 
5 477 3.78 
2 227 9.69 
4 1277 2.86 

17 1435 5.03 
12 1140 4.12 
2 318 5.49 
4 870 3.96 
2 159 2.73 

1 101 2.52 
3 85 1.21 
4 223 6.99 
5 720 4.92 
5 610 4.34 

2 266 16.03 
2 251 5 . 7 2  

1 424 7.29 
1 251 8.39 

2 327 7.18 
4 1448 6.04 
2 166 3.97 
6 438 4.58 
6 580 6.46 

2 231 8.29 
2 352 9.36 
2 213 12.63 
5 265 5-15 $z::;s: 
2 85 1 . ~ ~ ~ : ~ ~ ~ : : : ~  . . :.:. i ..... . ....... . .  .......... ......-... . . . . . . . . . 

. . . . . . . . .......... ...,...... .......... . . . . . . . . . 

12 ND 
5 ND 
5 ND 

10 ND 
5 ND 

7 ND 
5 ND 
5 ND 
7 NO 
5 ND 

5 ND 
5 ND 
7 ND 
5 ND 
8 ND 

7 ND 
6 ND 
9 ND 
5 ND 
5 ND 

13 ND 
13 ND 
8 ND 
7 ND 

17 ND 

9 ND 
5 ND 
9 ND 
8 ND 
6 ND 

16 ND 
9 ND 

12 ND 
6 ND 
9 ND 

11 ND 

1 91 .5 
2 57 .6 
7 8 .6 
3 17 .6 
1 20 .4 

1 10 .5 
1 20 -3 
1 17 .4 
1 10 .6 
1 65 . .6 

6 12 .2 
1 10 .4 
1 8 .4 
3 6 .3 
4 3 -2 

2 12 .2 
3 9 -4 
1 15 .3 
2 23 -7 
5 20 ..2 

3 9 .2 
3 6 . . 2  
7 4 - 2  
5 22 -3 
2 19 .2 

1 15 .Z 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

4 
5 
2 
2 
2 

2 
2 
2 
2 
3 

2 
2 
2 
2 
2 

2 
2 
2 
4 
2 

2 
2 
2 
2 
2 

2 

5 56 -04 ,037 41 10 -04 58 
6 32 -24 ,079 86 10 -27 105 
2 37 -52 ,104 87 16 -24 726 
3 50 .04 .043 21 7 .07 37 
3 75 .07 ,032 17 7 -08 41 

3 56 .05 -038 22 11 .07 47 
5 52 -23 ,049 17 7 .14 1Ts 
2 63 -28 ,045 10 12 -35 245 
2 25 -31 ,073 22 10 .06 74 

7 8 5 .23 150 

5 85 -71 ,097 10 20 1.26 151 
2 57 .35 -053 13 17 .70 184 
3 28 .05 ,052 20 7 .09 37 
2 34 .ll ,077 18 13 .38 56 
4 50 -09 ,044 18 8 .13 76 

4 50 .04 ,039 21 5 .05 27 -26 
2 34 .ll .032 7 8 .13 35 -03 
2 46 .09 ,041 15 14 .27 58 
2 35 -09 ,098 86 9 .15 79 
2 68 -28 -127 8 8 .42 96 

2 37 -05 ,039 21 20 -04 42 
7 67 .ll ,067 73 15 .26 26 
3 27 .04 .051 28 6 .08 22 .15 
2 14 .04 ,074 23 9 .04 28 
3 18 -02 ,049 87 9 -07 18 

3 32 .06 ,050 46 11 .15 34 
5 31 .08 A64 47 9 -15 33 
4 48 .08 ,051 25 8 .12 46 
7 70 .16 10 11 -29 54 
6 59 -14 18 13 -33 35 

5 36 -05 26 10 .07 25 
8 63 -03 ,016 29 8 -05 24 
6 61 -02 ,026. 37 9 -04 23 
5 52 -13 8 10 .36 71 
4 74 -09 16 8 -09 45 

19 5 .05 47 3 32 -10 

2 1.76 -05 -06 
4 2.76 .16 -09 
2 3.70 .07 -09 
6 2.12 -05 .05 
4 1.47 .04 .04 

2 1.46 .07 .06 
2 1.48 .05 . O f  
2 1.45 .05 . O f  
2 2.03 .08 .08 

10 1.80 .04 -06 

5 1.72 .33 -12 
4 2.52 .05 -08 
2 3.03 -06 -06 
4 3.89 .06 .05 
7 1.08 -05 -05 

5 .62 .05 .05 
5 .93 -03 .03 
4 2.41 .04 -03 
2 4.01 .05 -06 
6 1.80 .03 -07 

2 2.22 -06 .Of 
2 3.64 -08 -07 
2 1.98 .09 .07 
2 4.39 .07 -06 
5 3.38 .09 -09 

2 2.30 .05 .06 
4 2.71 .09 -08 
2 1.66 .07 -07 
9 2.11 .76 2.75 
4 2.07 .06 -08 

2 4.30 .05 -06 
2 1.97 -04 -06 
2 2.30 .04 .07 
5 2.24 -02 -04 
5 1.42 -03 -04 

8 1.05 .03 -06 

1 
E '  
l i  
* I  

18 j 

7 :! 
11 

3 1  
1 

2 
K /  
J 

2 
1 
1 

1 
4 
2 
1 
1 

1 
1 
1 
4 
1 

2 
4 
4 
1 
1 

3 
2 
7 
3 
3 

5 
17 62 38 131 '.6.9 67 31 1047 3.96 37 17 7 40 52 18.0 16 20 56 -51 ,087 39 56 -87 182 -08 36 1.87 -06 .14 13 53 
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SAMPLE# 

JL lO+OOS 4+00U 
JL lO+OOS 3 + 7 5 U  
JL lO+OOS 3+50U 
JL lO+OOS 3+25U 
JL lO+OOS 3+00U 

JL lO+OOS 2+EU 
JL lO+OOS 2+50U 
JL lO+OOS 2+25U 
JL lO+OOS 2+00U 
JL lO+OOS 1 + E U  

JL lO+OOS 1+50U 
JL lO+OOS 1+25U 
JL lO+OOS l+OOU 
JL lO+OOS W75U 
JL lO+OOS O+SoV 

JL lO+OOS 0+25U 
JL lO+OOS h25U A 
JL lO+OOS O+OO 
JL lO+OOS 0+25E 
JL lO+OOS W50E 

JL lO+OOS- O + E E  
JL lO+OOS 1+00E 
JL lO+OOS 1+50E 
JL lO+OOS 1+EE 
JL 1FOOS 2+00E 

JL lO+OOS 2+25E 
JL lO+OOS 2+50E 
JL 11+OOS 5+OoV 
JL 11+OOS 4+75U 
JL ll+OOS 4+50U 

JL 11+OOS 4+25W 
JL 11+OOS 4+00W 
JL 11+OOS 3+EU 
JL 11+OOS 3+50U 
JL 11+OOS 3+UW 

JL 11+OOS 2+75W 
STANDARD C/AU-S 

2 1.56 -04 -04 

2 7 501 13.45 5 ND 11 5 2 2 53 -03 ,083 23 14 .04 24 -27 2 3.31 -04 -04 
8 3 20 56 2 6 193 12.34 
8 5 5 4 1  5 3 85 4.62 5 ND 2 11 2 2 52 -09 19 8 003 45 626 2 -93 -01 003 

5 12 11 32 4 2 60 , 2.39 5 ND 3 14 
6 7 31 52 1 5 170 8.79 5 ND 17 5 

11 8 19 60 5 6 202 9.19 5 ND 10 7 
13 9 29 66 5 6 199 12.66 6 ND 21 2 
9 11 19 83 1 5 320 10.54 6 ND 16 3 2 2 24 -03 25 12 .05 14 -18 2 5.05 -05 -06 

6 8 12 48 3 2 96 -16 
9 12 22 73 2 3 23 -08 

14 7 19 70 2 2 38 .03. 
11 12 23 81 
7 14 13 61 2 2 72 022 

14 3 9 57 1 5 148 10.92 5 N D  5 3 2 2 68 -02 ,036 18 
13 3 15 92 3 7 229 12.92 5 N D  9 3 2 2 47 -02 .038 24 
10 3 20 68 4 6 151 8.39 5 N D  9 6 2 2 30 -03 A 3 9  23 
11 8 26 70 3 5 342 9.98 7 ND 14 2 2 2 19 -02 ,066 32 
17 5 7 6 6  2 7 267 13.58 5 N D  6 3 2 2 62 002 

12 17 9 58 6 6 204 8.17 5 ND 3 14 2 2 71 -07 
10 13 18 64 4 6 326 4.84 5 N D  3 9 2 4 33 .08 
11 13 17 61 9 7 185 7.95 5 ND 3 16 2 2 67 .12 
4 22 8 127 8 41 1975 3.14 5 N D  1 2 3  2 4 31 -22 
5 11 22 93 8 8 416 4.96 5 ND 2 22 2 2 56 -19 

5 11 11 67 7 7 1492 3.58 
3 24 11 88 8 6 294 2.61 

11 17 13 84 5 20 4876 4.04 
18 13 12 39 7 6 268 4.47 
23 14 20 64 2 7 314 11.94 5 N D  6 6 4 2 76 -02 

9 8 22 57 4 8 195 13.40 8 ND 13 5 2 2 47 .04  

6 18 13 41 5 7 267 5.89 5 ND 5 16 
1 6 222 12.78 2 2 30 -03 3 4 5  18 

12 7 12 40 7 4 121 5.32 5 ND 3 12 2 3 55 -05 
10 14 21 61 2 5 276 7.76 5 N D  9 4 2 2 26 -04 

8 15 21 57 6 5 220 7.57 6 ND 11 5 2 2 41 -04 
18 58 38 131 71 31 1050 3.95 19 7 37 52 15 22 5 5  -51 

9 .03 15 -35 2 1.95 -02 -03 1 3 
12 .06 18 .26 2 2.46 .03 -04 I 2 
10 .06 20 -19 2 2.73 .03 .04 ' 1 2 
I 1  .05 21 .16 2 6.17 .04 -05 I 1 
14 -06 9 .28 2 2.73 -04 -06 I 1 

14 -18 47 -16 2 2.93 .02 -03 
10 -13 38 -20 2 3.29 -05 -07 
11 .18 46 -19 2 1.72 .03 -04 
9 -24 43 -12 2 2.94 -09 -08 

2 2.02 -02 -03 

1 
3 
1 
1 
4 

2 
1 
1 
1 
3 

19 .12 16 -20' 2 4.49 -02 -03 
14 -05 5 .23. 2 5.44 -03 -04 

2 1.02 .02 -03 
2 5.18 -04 -05 

31 1.87 .06 .14 



SAUPLE# 

JL ll+OOS 2+5oV 
JL ll+OOS 2+25U 
JL 11+OOS 2+0W 
JL ll+OOS l+EU 
JL ll+OOS 1+5W 

JL 11+OOS 1+25U 
JL 11+OOS 1+OW 
JL 11+OOS 0+EU 
JL ll+OOS W5OU 
JL ll+OOS WOO 

JL 1WOOS 0+25E 
JL 11+OOS 0+50E 
JL l l+OOS 0+75E 
JL l l+OOS WOOE 
JL 11+OOS 1+25E 

JL 11+OOS 1+50E 
JL ll+OOS 1+75E 
JL 11+OOS 2+00E 
JL ll+OOS 2+25E 
JL ll+OOS 2+50E 

JL 11+OOS 2+EE 
JL 11+OOS 3+00E 
JL 12+00S 4+25U 
JL 12+00S 4+0W 
JL 12+00S 3+EU 

JL 12+00S 3+5W 
JL 12+00S 3 + U U  
JL 12+00S 3+OoV 
JL 12+00S 2+5W 
JL 12+00S 2+OOU 

JL l2+00S l+?SU 
JL 12+00S 1+5oV 
JL 12+00S 1+25U 
JL 12+00S WOW 
JL 12+00S W75U 

JL 12+00S 0+5W 
STANDARD C/AU-S 

Rrause & Associates Inc. PROJECT FLORIN [ 5 ]  FILE # 90-3262 Page 9 

8 11 18 57 
5 6 22 39 

10 11 16 60 
12 9 20 71 
8 8 2 2 6 5  

6 6 13 61 
12 12 21 64 
9 2 0 2 3 7 3  

11 14 19 ?5 
11 10 19 78 

, 14 12 28 81 
10 9 24 66 
11 8 17 75 
13 4 13 62 
9 9 2 1 7 9  

1 9  2 6 5  
6 13 16 69 
8 7 2 4 0 0  
0 14 20 76 
7 12 19 65 

9 11 18 18 
6 11 19 79 
6 11 18 63 
0 10 22 47 
3 10 2 33 

9 0 2 3 4 1  
15 19 24 48 
10 10 20 60 
2 16 10 62 
5 11 9 49 

6 11 16 48 
'17 0 30 45 
13 8 20 63 
4 7 19 58 
1 10 9 55 

2 9 13 47 

3 
6 
2 
2 
4 

4 
3 
2 
2 
4 

2 
2 
2 
2 
1 

a 
6 
4 
2 
3 

5 
6 
1 
2 
4 

1 
3 
2 
3 
5 

2 
1 
3 
3 
6 

3 

4 188 6.38 
4 110 4.55 
5 300 7.02 
6 194 12.16 

. . . .  . . . . .  ............ . . . . . . . .  ... . . . . . . .  ....... 
4 133 3-08 s::?;.? 

. . . . . . .  4 137 6-74 ij:::i.i{;4: 

8 238 2.76 
7 413 4.50 
8 945 4.83 
4 238 6.84 
5 401 5.64 

6 599 5.70 
7 360 7.88 
4 215 5.50 
4 264 6.98 
7 196 5.54 

4 146 6.94 
6 243 12.15 
6 318 8.02 
4 121 1.96 
5 299 4.36 

3 668 3.76 
4 107 8.18 
5 178 10.50 
4 161 5.34 

5 ND 
5 I D  
5 I D  
5 ND 
5 ND 

5 NO 
5 ND 
5 ND 
5 ND 
5 ND 

5 ND 
5 ND 
5 ND 
5 ND 
5 ND 

5 ND 
5 ND 
5 ND 
5 ND 
5 I D  

5 NO 
5 ND 
5 ND 
5 ND 
5 8  

5 NO 
5 ND 
5 ND 
5 ND 
5 ND 

5 ND 
5 ND 
5 ND 
5 NO 
5 ND 

5 ND 

2 11 2 
2 20 2 
4 7  4 
6 6  3 
5 12 4 

1 20 2 
7 6  2 
4 4  2 
3 10 3 
5 9  3 

19 1 4 
13 
5 
6 
6 

4 1-2 
7 '  .7 
3 .G 
2 02 

1 47 .2 2 
1 22 -2 2 
2 10 ..at 2 
3 5 . 2 2  
1 9 . 2  2 

6 5 . 2  2 
3 14 -2  2 
2 2 3  2 
4 16 2 
7 5  38 

6 7  2 
2 7  2 
6 8  3 
1 36. -2 2 
1 14 . ..2 2 

1 1 2 .  -2 2 

2 43 -0s D042' 
2 106 .13 GO46 
2 49 -07 2063 
2 56 -04 z053 
2 52 .08.036,: 

2 40 -04 .062: 
4 21 -05 -09 
2 97 - 0 6 2  

2 37 -04 

2 40 09:: : .  +wj 

3 41 -18 .227, 
2 58 -11 ;om; 
2 19 -04 ' 

2 87 -02 :02 

3 50 -23 $mj,: 
.......... .......... .......... .......... ......... 
.......... .......... .......... .......... ......... 

2 To -12 ws26: 

28 9 .Of  34 
13 12 -12 57 
20 14 -07 40 
22 11 -03 32 
17 15 -16 58 

18 10 -18 37 
23 11 -04 31 
32 14 -06 28 
18 17 -14 35 
16 16 -20 26 

30 13 -03 17 
23 14 -05 16 
30 9 -04 29 
23 9 -03 18 
24 7 -04 19 

6 9 -39 47 
48 12 -22 72 

37 12 .12 26 
30 12 -13 24 

30 10 -15 60 
15 22 -20 58 
15 8 -06 80 
15 15 -12 33 
13 15 -03 12 

25 14 -06 20 
24 11 -05 28 
22 10 -10 40 
11 0 -14 131 
15 13 -23 34 

17 11 -08 50 
31 7 -02 36 
24 9 -05 41 
16 10 -10 79 
11 6 .25 112 

10 14 -17 28 _ ,  

28 12 -17 58 

. . .  

2 1.66 -06 -06 
2 1-06 -03 -03 
2 2.44 -04 -04 
2 1-80 -02 -04 
2 2.42 -02 -03 

2 -83 -04 -05 
3 2-69 -03 -04 
2 5.15 -04 -05 
2 1.95 -02 -02 
2 2.41 -02 -06 

2 5.08 -05 -06 
2 5.01 -03 -04 
2 2.02 -07 -07 
2 1.78 -03 -04 
2 3.41 -08 -06 

3 -99 -12 -07 
2 1.05 -06 -07 
2 1.07 -07 -08 
2 2.74 -07 -07 
2 2.25 006 -06 

2 4.29 -10 - 0 s :  
2 3.46 -03 -04 i 
2 2.04 -02 -05 j 
2 3.15 -02 -03 : 

15 2.15 -02 .02 

2 3.20 -02 .03 

2 -90 0 0 5  006 
2 1.75 -02 -03 

2 1.44 -03 .'04 
4 1-09 -01 -03 
2 2.11 -03 -04 
2 1.81 -02 -04 
2 1.60 -04 -03 

4 2.04 -05 -04 

6 
4 
1 
1 
s 

5 '  

7 
2 ;  

6 1  ' /  
6 /  

3 j  

5 1  

5 1  

11 

5 1  

7 
e 

I 

2 1  

11 

z i  1 
I j  
3 ,  
h i  
6 i  

71 
I 

f I  
3 /  

!I 

2 '  

I 
5 '  

74 
5 1  

2 



w 
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JL 12+OOS 0+25U 
JL 12+OOS WOO 
JL 12+OOS 0+25E 
JL 12+OOS W50E 
JL 12*00S WEE 

JL 12+OOS I+OOE 
JL 12+00S 1+25E 
JL 12+00S 1+EE 
JL 12+00S 2+00E 
JL 12+00S 2+25E 

JL 12+OOS 2+50E 
JL 12+OOS 2+EE 
JL 12+OOS 3+00E 
JL 12+00S 3+25E 
JL 12+00S 3+50E 

4 9 2 3 4 0  
7 8 40 78 
8 1 0 2 3 6 8  
9 12 27 55 
6 30 22 102 

7 14 24 61 
11 17 26 70 
5 10 41 72 
7 12 25 69 
9 16 30 64 

7 14 24 ?0 
12 19 20 78 
8 12 28 67 
9 12 23 74 
7 10 25 100 

. .  . 

2 TI 1.49 5 N D  1 9  
1 240 11.12 14 N D  16 1 
2 237 4.51 5 N D  1 7  
2 209 9.93 13 ND 6 7 
5 450 3.11 5 N D  1 9  

2 218 7.02 f N D  5 8 
1 224 6.93 10 ND 9 4 
1 209 6.48 14 ND 21 1 
2 160 7.08 5 N D  7 7 
2 276 9.22 10 ND 7 3 

5 ND 2 16 
15 ND 4 3 

2 342 10.19 11 ND 7 3 
2 236 8.01 6 N D  3 9 
1 295 6.43 7 N D  5 14 

2 65 .06 ,017 15 7 .05 32 

2 32 -06 ,060 33 8 .13 18 
2 55 .03 ,043 23 12 .05 72 
3 24 -10 65 8 -11 58 

2 57 . 0 6 .  24 14 .13 26 
2 54 .03 ,057 27 10 -05 17 
4 8 .03 ,040 21 11 -03 12 
2 62 .06 ,039 14 13 .06 20 
2 38 -02 . 40 15 -06 13 

2 43 .40 ,049 42 15 .13 322 
2 41 .03 -056 91 11 .06 21 
2 43 .03 ,075 25 14 .06 31 
2 51 .05 ,058 27 13 .07 41 
2 18 -14 -061 30 7 . O f  55 

2 15 -03 ,040 23 13 -02 8 
3 1.21 -01 -03 
2 5.24 .04 -03 
2 1.60 -07 -08 
3 2.08 -02 -03 
2 4.67 .04 -05 

2 2.38 -02 -03 
2 3.33 -03 .04 
2 7.27 -06 .05 
2 3.41 -03 -04 
2 3.43 -02 -03 

2 2.24 -05 -06 
5 3.10 -05 -07 
2 3.19 -03 -04 
3 2.27 -03 .04 
3 4.66 -06 -07 

6 
4 
5 
3 
1 

3 
3 
3 
1 
2 

3 
2 
2 
2 
1 

STANDARD C/AU-S I 18 60 40 132 ’7.1 72 32 1050 3.96 40 22 7 37 52 18.9 15 21 56 .SO .090 38 61 .88 181 -07 35 1.89 .06 .14 11 53 

i 



ACME -ANALY!I!IcA.L LABORATORIES 852 E. HASTINGS ST. VANCOWER B.C. V6A 1R6 PHONE 253-3158 DATA LINE 251-1011 
WHOLE ROCK ICP-MS ANALYSIS 

J L  O+OOS 5+00W 
JIi 03.00s 4+75W 
J L  O+OOS 4+59W 
J L  O+OOS 4+25W 
J L  O+OOS 3+75W 

J L  O+OOS 3+50W 
J L  O+OOS 3+25W 
J L  O+OOS 3+00W 
J L  O+OOS 2+75W 
J L  O+OOS 0+75W 

J L  O+OOS 0+50W 
J L  O+OOS 0+25W 
J L  O+OOS O+OO 
J L  O+OOS 0+50E 
J L  O+OOS 0+75E 

J L  O+OOS 1+00E 
J L  O+OOS 1+25E 
J L  O+OOS 1+50E 
J L  O+OOS 1+75E 
J L  O+OOS 2+00E 

Xrause b Associates Inc. PROJECT FLORIN r51 File # 90-3262 Page 1 
500 - 543 Granville St . ,  Vancower BC V6C 1x8 

SAMPLE# 

J L  O+OOS 2+50E 
J L  O+OOS 3+25E 
J L  O+OOS 34-50E 
J L  O+OOS 3+75E 
J L  O+OOS 4+00E 

J L  O+OOS 41-253 
J L  O+OOS 5+00E 
J L  1+OOS 1 + O O W  
J L  1 + O O S  0+75W 
J L  l + O O S  0+50W 

J L  1+OOS 0+25W 
J L  1 + O O S  O+OO 
J L  1+OOS 0+50E 
J L  1+OOS 0+75E 
J L  1 + O O S  1+00E 

J L  1+OOS 1+25E 
ISTmDmD sy -3  

DATE RECEIVED : 

45 
43  
39  
3 0  
6 5  

57 
75 
5 0  
96  
42 

35 
30  

6 
46 
55 

78 
47 
4 5  
24 
1 9  

1 2  
1 9  
28 
32 
39  

26  
2 5  
28 
3 1  
30  

24 
59 
46  
3 5  
2 3  

55 
5 0  
4 3  
3 3  
6 5  

7 6  
89 
6 1  

1 0 7  
4 8  

4 8  
4 5  

7 
63 
6 3  

9 1  
4 5  
51 
3 2  
2 9  

1 2  
2 5  
32  
34  
34  

30 
3 3  
34 
3 9  
34  

2 9  
66 
57 
3 9  
2 5  

1 2  1 
9 6  
9 0  
64 

308  

1 5 4  
1 4 3  
1 3 2  
242 

88 

9 5  
83 
1 2  
88 
57 

1 6 5  
9 0  

1 0 3  
62  
53 

2 3  
4 1  
62  
7 0  
67  

58 
62  
68  
7 4  
7 4  

6 1  
1 9 8  
1 2 1  

7 3  
5 0  

8 
8 
8 
5 

15 

1 0  
1 4  

9 
1 9  

7 

8 
6 
1 

11 
8 

15 
7 
8 
4 
5 

3 
3 
4 
5 
6 

5 
6 
5 
6 
6 

6 
1 3  
11 

5 
4 

1 
1 
1 
1 
2 

2 
2 
1 
2 
1 

1 
1 
1 
2 
1 
3 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
2 
1 
1 
1 

4 
5 
4 
2 
7 

5 
6 
5 

1 0  
4 

4 
3 
1 
5 
4 

8 
4 
4 
2 
2 

1 
2 
2 
3 
3 

3 
3 
3 
3 
3 

3 
7 
5 
4 
2 

4 

1 
1 
1 
1 
2 

1 
2 
1 
3 
1 

1 
1 
1 
1 
1 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
2 
1 
1 
1 

I 

3 
3 
2 
2 
4 

3 
5 
3 
5 
2 

2 
2 
1 
2 
3 

5 
3 
3 
2 
2 

1 
1 
2 
2 
3 

2 
2 
2 
2 
2 

1 
4 
3 
2 
1 

2 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

2 O€ 
1 7  1 
237 
174 
10s  

164 
16C 
1 2  c 

92 
245 

178 
2 02 

5 
65 
12  

104  
202 
282 
1 1 0  
1 0 5  

5 
64 

119  
144 
1 2  2 

67 
1 0 1  
208 
202 
136  

8 0  
94 

2 0 1  
160  

90 

1 7  2 - 





SAMPLE# 

J L  2+00S 1+00E 
J L  2+00S 1+25E 
J L  2+00S 1+50E 
J L  2+00S 1+75E 
J L  2+00S 2+00E 

J L  2+00S 2+25E 
J L  2+00S 2+50E 
J L  2+00S 2+75E 
J L  2+00S 3+25E 
J L  2+00S 3+50E 

J L  2+00S 3+75E 
J L  2+00S 4+00E 
J L  2+00S 4+25E 
J L  2+00S 4+50E 
J L  3+00S 5+00W 

J L  3+00S 4+75W 
J L  3+00S 4+50W 
J L  3+00S 4+25W 
J L  3+00S 4+00W 
J L  3+00S 3+75W 

J L  3+00S 3+75W 
J L  3+00S 3+25W 
J L  3+00S 3+00W 
J L  3+00S 2+75W 
J L  3+00S 2+50W 

J L  3+00S 2+25W 
J L  3+00S 2+00W 
J L  3+00S 1 + 7 5 W  
J L  3+00S 1+50W 
J L  3+00S 1+25W 

J L  3+00S l + O O W  
J L  3+00S 0+75W 
J L  3+00S 0+50W 
JL 3+00S 0+25W 
J L  3+00S O+OO 
JL 3+00S 0+25E 
STANDARD SY-3 

38 
3 6  
34 
4 1  
37 

43  
2 1  
3 1  
2 6  
31  

24 
1 2  
1 0  
24 
55 

27  
18 
1 3  

7 
13  

2 1  
23  
1 4  
20 
18 

2 3  
22 
3 1  
24 
22  

1 7  
1 4  
11 
1 4  
26  

42 
5 2  
39  
48  
4 6  

48  
32  
32  
3 1  
3 0  

3 1  
27  
20  
30  
54  

29  
22 
2 3  
15 
1 4  

28  
22  
1 7  
2 5  
2 5  

28 
23  
43  
3 1  
26  

17 
27  
13  
20  
33 

78 
9 6  
77 

1 0 0  
87 

9 1  
6 1  
6 1  
6 0  
5 0  

6 0  
4 5  
35 
62 

1 2 0  

56 
4 1  
4 0  
28  
37 

5 6  
44  
3 6  
49 
4 3  

5 6  
42 
75 
6 1  
4 8  

34  
5 0  
35 
3 4  
62  

7 
7 
7 
9 
6 

9 
5 
5 
4 
4 

6 
4 
3 
5 

13 

5 
3 
3 
2 
4 

4 
4 
5 
3 
3 

5 
4 
4 
6 
4 

3 
4 
3 
4 
5 
7 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

3 
4 
3 
4 
4 

4 
2 
3 
3 
3 

2 
2 
2 
2 
6 

3 
2 
2 
1 
2 

2 
2 
2 
2 
1 

2 
2 
3 
3 
2 

1 
2 
1 
1 
2 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
2 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

2 
3 
2 
2 
3 

3 
2 
2 
2 
2 

2 
1 
1 
1 
4 

2 
1 
1 
1 
1 

1 
2 
1 
1 
1 

2 
1 
2 
2 
1 

1 
1 
1 
1 
2 

3 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

295 
245 
207 
208 
272 

286 
1 6 5  
218 
185 
2 6 5  

115 
9 
5 

232 
282 

258 
1 0 5  

32 
7 

158 
1 6 6  
134  
1 3 3  

74 

1 5 9  
1 3 3  
1 9 3  
1 5 0  
1 3 8  

8 3  
1 1 7  

39 
4 1  

1 7 1  

1 6 0  

48  

- 





SAMPLE# 
~~ 

J L  5+00S 0+50E 
J L  5+00S 1+00E 
J L  5+00S 1+25E 
J L  5+00S 1+50E 
JL 6+00S 4+75W 

J L  6+00S 4+50W 
J L  6+00S 4+00W 
J L  6+00S 3+75W 
J L  6+00S 3+50W 
JL 6+00S 3+25W 

J L  6+00S 3+00W 
J L  6+00S 2+75W 
J L  6+00S 2+50W 
J L  6+00S 2+25W 
JL 6+00S 2+00W 

J L  6+00S 1 + 7 5 W  
J L  6+00S 1+50W 
J L  6+00S 1+25W 
J L  6+00S 1 + O O W  
J L  6+00S 0+75W 

J L  6+00S 0+50W 
J L  6+00S 0+25W 
J L  6+00S O+OO 
J L  6+00S 0+25E 
J L  6+00S 6+50E 
J L  6+00S 0+75E 
J L  6+00S 1+00E 
J L  6+00S 1+25E 
J L  6+00S 1+75E 
J L  7+00S 5+00W 

J L  7+00S 4+75W 
J L  7+00S 4+50W 
JL 7+00S 4+25W 
J L  7+00S 4+00W 
J L  7+00S 3+75W 
J L  7+00S 3+50W 
ISTANDARD S Y - 3  

36  
46  
3 1  
35 
4 5  

1 0 3  
42 
33  
11 
4 5  

44 
39 
26  
35 
30  

3 5  
36  
37 
36 
15 

1 4  
15 
52 
2 1  
32 

89  
2 3  

5 
20 
18 

40 
46 
1 0  
15 
46  

13 

42 
39  
4 1  
36  
55 

85 
55 
3 6  
1 0  
4 1  

35 
4 3  
33 
43  
37  

47  
46 
51 
42 
18 

1 3  
15 
5 6  
20  
3 7  

62 
32  

6 
26  
1 2  

3 3  
48  

1 4  
7 9  

a 

1 4  

87 
75 
7 9  
72  

1 0 8  

1 2 1  
1 0 3  

64 
2 1  
76 

7 0  
8 7  
67  
8 0  
7 6  

88 
75 
9 0  
8 0  
3 3  

28  
29  
8 3  
40  
73 

85 
6 5  
1 0  
4 5  
4 0  

6 5  
9 1  
1 9  
34 
6 6  

8 
5 
6 
6 
7 

1 2  
8 
5 
1 
7 

5 
8 
6 
6 
6 

6 
5 
7 
5 
2 

3 
1 
8 
3 
6 

1 2  
5 
1 
5 
1 

5 
6 
2 
2 

1 0  

3 

1 
1 
1 
1 
1 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
2 
1 
1 

3 
1 
1 
1 
1 

1 
1 
1 
1 
2 

1 

4 
3 
3 
3 
4 

6 
4 
2 
1 
3 

3 
4 
3 
3 
4 

4 
3 
3 
3 
1 

1 
1 
4 
1 
2 

7 
3 
1 
2 
1 

3 
4 
1 
1 
4 

1 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
2 
1 
1 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

3 
3 
2 
2 
3 

5 
3 
2 
1 
3 

3 
3 
2 
3 
2 

3 
2 
2 
2 
1 

1 
1 
3 
1 
2 

6 
2 
1 
1 
1 

3 
3 
1 
1 
3 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

24C 
14E 

91 
1 7 1  
17C 

191 
129 

1 3  
2 1 7  

1 7 2  
158  

68 
1 5 3  
1 1 9  

1 5 0  
144  
1 4 5  
2 1 5  

2 3  

47 
22 
61 
55 

1 6 4  

7 5  
81 

8 
8 

1 0  

300 
1 3 9  

62 
74 
18 

1 6  

148 

- 
. .  



SAMPLE# 

JL 
JL' 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
JL 

7+00S 3+25W 
7+00S 3+00W 
7+00S 2+75W 
7+00S 2+50W 
7+00S 2+25W 

7+00S 2+00W 
7+00S 1+75W 
7+00S 1+50W 
7+00S 1+25W 
7+00S 1 + O O W  

7+00S 0+75W 
7+00S 0+50W 
7+00S 0+25W 
7+00S O+OO 
7+00S 0+25E 

7+00S 0+50E 
7+00S 0+75E 
7+00S 1+00E 
7+00S 1+25E 
7+00S 1+50E 

7+00S 1+75E 
7+00S 2+00E 
8+00S 5+00W 
8+00S 4+75W 
8+00S 4+50W 

8+00S 4+25W 
8+00S 4+00W 
8+00S 3+75W 
8+00S 3+50W 
8+00S 3+25W 

JL 8+00S 3+00W 
JL 8+00S 2+75W 
JL 8+00S 2+50W 
JL 8+00S 2+25W 
JL 8+00S 2+00W 

JL 8+00S 1 + 7 5 W  
lSTANDARD SY-3 

4 6  
86 
4 1  
95 
65 

46  
36 
99 
9 6  
44  

29  
19  
17  
9 7  
3 0  

4 5  
1 9  
2 3  
22 
22  

2 3  
19 
5 0  
36  
20  

26  
53 
3 5  
26  
3 6  

42 
32  
1 4  
2 0  
34  

43  
9 1  
42 

1 2  1 
6 1  

4 6  
35 

1 4 3  
1 0 6  

4 6  

3 0  
20  
1 4  

1 0 5  
30  

5 0  
1 9  
28 
20  
22  

23  
20  
54  
44 
18 

24 
57  
4 1  
29  
4 0  

43 
39  
1 3  
23  
29  

83 
85 
8 0  

209 
1 5 4  

8 6  
6 6  

209  
1 5 4  

83 

58 
3 6  
28  

308  
1 0 2  

1 0 2  
36 
51 
39  
43 

4 5  
37  
85 
83 
36  

47  
1 2 1  

7 6  
5 4  
75 

8 0  
7 4  
26  
42 
56 

7 
13  

6 
17 
11 

7 
5 

2 1  
13  

6 

4 
3 
2 

17 
4 

7 
3 
4 
3 
2 

4 
3 
9 
7 
3 

3 
8 
7 
6 
5 

6 
6 
2 
3 
4 

1 
2 
1 
2 
1 

1 
1 
3 
2 
1 

1 
1 
1 
2 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
1 
1 
1 

1 
1 
1 
1 
1 

3 
7 
3 
8 
5 

3 
2 

1 0  
8 
3 

2 
1 
1 
7 
3 

4 
1 
2 
2 
1 

2 
1 
4 
3 
2 

2 
5 
3 
3 
3 

3 
3 
1 
2 
2 

1 
2 
1 
2 
2 

1 
1 
2 
2 
1 

1 
1 
1 
2 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
1 
1 
1 

1 
1 
1 
1 
1 

1 

3 
4 
2 
5 
4 

2 
2 
5 
5 
2 

1 
1 
1 
5 
1 

2 
1 
2 
2 
1 

1 
1 
3 
2 
1 

1 
4 
2 
1 
2 

3 
2 
1 
1 
2 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 9 3  
54  

1 4  6 
7 9  
90 

157 
1 3 2  
51 
9 3  

1 6 6  

1 4  0 
3 0  
22  

1 2 2  
53 

1 6 2  
3 1  
29 
3 1  
37 

63  
22 
4 5  

1 7 7  
32 

3 5  
1 2 6  
1 3 0  

77  
1 2  7 

203 
1 2  1 

13 
4 5  
7 0  

54 - 



Krause L Associates Inc. PROJECT FLORIN [ 5 ]  FILE # 90-3262 

I 

JL 8+00S 1+50U 
JL 8+00S 1+25U 
JL 8+00S l+OOU 
JL 8+OOS 0+?5U 
JL 8+OOS 0+50U 

JL 8+00S 0+25U 
JL 8+00S O+OO 
JL 8+00S 0+25E 
JL 8+OOS 0+50E 
JL WOOS 0 + Z E  

JL 8+00S 1+00E 
JL 8+OOS 1+25E 
JL WOOS 5+OOU 
JL WOOS 4+ZU 
JL WOOS 4+50U 

JL WOOS 4+25U 
JL WOOS 4+00U 
JL WOOS 3+ZU 
JL WOOS 3+50U 
JL WOOS 3+25U 

JL WOOS 0+25U 
JL WOOS 0+25E 
JL WOOS 0+50E 
JL WOOS 0+ZE 
JL WOOS 1+00E 

JL WOOS 1+25E 
JL WOOS 1+50E 
JL WOOS 1+ZE 
JL WOOS 2+OOE 
JL WOOS 2+25E 

JL WOOS 2+50E 
JL WOOS 2+ZE 
JL 1O+OOS 5+00U 
JL lO+OOS 4+ZU 
JL lO+OOS 4+50U 

JL lO+OOS 4+25U 
STANDARD SY-3 

50 61 98 7 
61 95 187 10 
95 105 176 13 
33 36 69 4 
29 31 58 4 

36 39 87 5 
29 31 59 4 
20 21 54 3 
30 37 70 4 
18 19 37 3 

22 23 50 3 
2 3 2 3 5 1  3 
30 35 74 5 
26 29 57 4 
30 31 59 4 

37 37 70 5 
21 17 31 2 
21 24 42 3 
69 103 209 13 
17 19 35 2 

40 43 83 5 35 
96 99 275 21 132 
41 52 98 6 42 
28 35 66 4 20 
98 109 242 19 t21  

47 70 121 8 
55 73 121 9 
40 44 85 6 
21 24 47 3 
3 4 4 0 7 9  5 

31 40 78 5 
48 51 98 6 
f7 62 121 7 
18 18 35 2 
32 31 57 4 

32 36 68 4 

8 
12 
17 
6 
5 

7 
5 
3 
5 
3 

5 
4 
6 
5 
5 

6 
2 
3 

14 
3 

6 
33 
8 
6 

25 

9 
10 
7 
3 
6 

7 
8 
9 
3 
4 

5 

1 
2 
3 
1 
1 

1 
1 
1 
1 
1 

2 
1 
1 
1 
1 

1 
1 
1 
3 
1 

1 
4 
1 
1 
3 

1 
2 
1 
1 
1 

1 
2 
2 
1 
1 

1 

4 
6 
8 
3 
2 

3 
2 
2 
3 
2 

2 
2 
3 
3 
2 

3 
1 
2 
8 
2 

3 
15 
4 
2 

12 

4 
6 
3 
2 
3 

4 
4 
5 
2 
3 

3 

1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 

5 
7 
2 

1 4 1  

1 4 1  

3 
4 
6 
2 
2 

3 
2 
1 
2 
1 

2 
1 
2 
2 
2 

3 
2 
2 
5 
1 

3 
9 
3 
2 
8 

3 
4 
2 
1 
2 

2 
3 
4 
1 
2 

2 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

3 364 122 
3 235 73 

4 363 128 
3 247 81 

3 530 130 
2 57 14 

2 114 16 
3 65 9 
3 574 104 
3 443 51 

240 97 3 

290 120 4 
2 I 95 271 

Page 7 



Krause & 

lSMIPLEt 
I 

JL 1O+OOS 4+00U 
JL lO+OOS 3+75U 
JL 1O+OOS 3+50U 
JL lO+OOS 3+25U 
JL lO+OOS 3+00U 

JL 1O+OOS 2+75U 
JL lO+OOS 2+50U 
JL lO+OOS 2+25U 
JL 1O+OOS 2+00U 
JL lO+OOS 1+EU 

JL 1O+OOS 1+5OU 
JL lO+OOS 1+25U 
JL lO+OOS l+OOW 
JL 1O+OOS W75U 
JL lO+OOS W50U 

JL 1O+OOS 0+25U 
JL lO+OOS 0+25UA 
JL 1O+OOS O+OO 
JL 1O+OOS 0+25E 
JL lO+OOS 0+50E 

JL 1O+OOS O+EE 
JL 1O+OOS 1+00E 
JL lO+OOS 1+50E 
JL lO+OOS 1+75E 
JL 1O+OOS 2+OOE 

JL 1O+OOS 2+25E 
JL lO+OOS 2+50E 
JL 11+OOS 5+00U 
JL 11+OOS 4+75U 
JL 11+00S 4+50U 

JL 11+OOS 4+25U 
JL 11+OOS 4+00U 
JL 11+OOS 3+75U 
JL 11+OOS 3+50U 
JL 11+OOS 3+25U 

JL 11+OOS 2+75U 
STANDARD SY-3 

Associates Inc. PROJECT FLORIN [ 5 ]  FILE # 90-3262 P a g e  8 
Y La 

PPM PPM 

30 33 
37 37 
44 47 
35 40 
39 37 

35 34 
32 35 
44 51 
35 40 
42 50 

18 15 
48 65 
59 68 
39 46 
23 25 

44 39 
35 44 
30 41 
43 54 
35 36 

21 23 
41 55 
33 31 
33 51 
36 50 

37 50 
45 97 
41 68 
15 13 
42 47 

31 31 
40 41 
17 15 

Ho E r  Tm Yb 
PPM PPM PPM PPM PPM PPM PPH PPM 

7 1 3 1  1 2 1 4  
6 1 3 1  1 3 1 5  
7 1 2 1  1 2 1 4  
5 1 3 1  1 3 1 5  

5 1 2 1  1 2 1 4  
6 1 2 1  1 2 1 4  
8 1 3 1  1 3 1 5  
6 1 4 1  1 3 1 3  
8 1 3 1  1 3 1 5  

2 1 1 1  1 1 1 3  
1 1 2 5 1  2 3 1 5  
1 1 2 5 1  2 4 1 6  
6 1 3 1  1 3 1 5  
4 1 2 1  1 2 1 2  

6 1 3 1  2 3 1 6  
7 1 3 1  1 3 1 5  
6 1 3 1  1 3 1 4  

1 0 1 5 1  1 3 . 1  7 
7 1 3 1  1 4 1 5  

4 1 1 1  1 1 1 2  
1 0 1 3 1  1 3 1 4  
7 1 2 1  1 2 1 4  
7 1 5 1  1 2 1 3  
8 1 3 1  1 3 1 4  

1 0 2 4 1  1 3 1 4  
1 3 2 7 1  2 2 1 6  
1 0 1 5 1  1 4 1 4  
1 1 1 1  1 1 1 2  
6 1 3 1  1 3 1 5  

6 1 3 1  1 3 1 3  
8 1 4 1  1 3 1 4  
1 1 2 1  1 1 1 1  

NB 
ppn 

71 
197 
21 1 
1T7 
165 

108 
141 
1 74 
190 
161 

27 
125 
207 
131 
50 

256 
191 
157 
161 
222 

70 
106 
136 
27 
79 

96 
29 
71 
13 

188 

142 
219 
21 

- 

41 42 77 5 5 1 3 1  1 4 1 6  
31 40 83 5 6 1 3 1  1 2 1 6  



Krause & Associates InC. PROJECT FLORIN [ 5 ]  F I L E  # 90-3262 

SAMPLE# 

JL 11+OOS 2+25U 
JL 11+OOS 2+25u 
JL 11+OOS 2+00U 
JL 11+OOS 1+75U 
JL 11+OOS 1+50U 

JL 11+OOS 1+25U 
JL 11+OOS l+OOU 
JL 11+OOS 0+75U 
JL 11+OOS 0+50U 
JL 11+OOS O+OO 

JL 11+OOS 0+25E 
JL 11+OOS 0+50E 
JL 11+OOS NEE 
JL 11+OOS 1+00E 
JL 11+OOS 1+25E 

J L  11+OOS 1+50E 
JL 11+OOS 1+75E 
J L  11+OOS 2+OOE 
JL ll+OOS 2+25E 
JL 11+OOS 2+50E 

JL 11+OOS 2+75E 
JL 11+OOS 3+00E 
JL 12+00S 4+25U 
JL 12+0OS 4+00U 
JL 12+00S 3+75U 

JL 12+00S 3+50U 
JL 12+00S 3+25U 
JL 12+00S 3+00U 
JL 12+00S 2+50U 
JL 12+00S 2+00U 

JL 12+00S 1+75U 
JL 12+00S 1+50U 
JL  12+OOS 1+25U 
JL l2+00S l+OOW 
JL 12+00S 0+75U 

J L  12+00S 0+50U 
STANDARD SY-3 

Page 9 

Y La Ce Pr 
PPM PW PPM PPM 

39 47 88 
26 30 55 
32 77 77 
41 40 77 
28 33 61 

39 35 n 
37 44 83 
36 53 94 
32 30 59 
29 32 62 

39 50 97 
40 44 94 
42 50 90 
51 44 88 
37 48 96 

19 15 35 
46 62 121 
LO 50 98 
42 54 106 
35 47 86 

36 50 98 
22 28 53 
23 26 51 
24 26 51 
35 42 04 

35 44 80 
48 45 86 
32 43 80 
20 21 41 
26 30 57 

29 32 63 
65 59 110 
42 46 87 
24 31 58 
19 29 50 

21 29 52 

6 6 
4 4 
5 5 
5 6 
4 4 

4 6 
5 6 
6 7 
4 4 
4 4 

6 7 
6 6 
6 6 
6 7 
6 8 

2 3 
7 9 
6 8 
6 8 
5 6 

6 7 
3 4 
3 4 
3 4 
5 7 

5 6 
6 7 
5 5 
2 3 
4 4 

4 5 
7 8 
6 6 
4 4 
3 3 

3 3 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

4 
2 
3 
3 
2 

3 
3 
4 
3 
2 

4 
4 
3 
4 
4 

2 
4 
3 
4 
3 

4 
2 
2 
2 
3 

3 
3 
3 
1 
2 

3 
4 
3 
2 
2 

2 

1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 
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JL 12+00S 2+00E 
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29 29 48 3 
'30 39 72 5 
39 50 94 6 
29 36 65 4 
39 61 107 7 

36 42 74 4 
40 43 92 6 
35 40 87 5 
28 26 55 3 
45 58 105 7 

46 55 106 7 
70 97 165 11 
35 41 80 5 
34 42 80 5 
37 42 84 6 

~- ~ 

I Y 
~e Ce Pr Sill Eu Gd Tb Ho E r  Tm Yb 2R NB 

PPH PPM PPH PPM PPH PPH PPM PPM PPH PPM PPH PPH m m  

4 1 2 1  1 2 1 3  
6 1 4 1  1 2 1 4  
7 1 4 1  1 2 1 3  
4 1 3 1  1 2 1 4  

1 0 1 5 1  1 2 1 4  

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

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

]STANDARD SY-3 I 748 1320 2200 121 825 101 15 61 11 84 21 53 9 70 8 - - 
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D.  P .  TAYLOR, P . E n g .  

Krause & Associates Inc. 
500-543 Granville S t r ee t ,  
Vancouver, B . C .  
V6C 1x8 

254 E 2 7 t h  S t r ee t ,  
North Vancouver, B . C .  
V7N 1B6 

September 1 8 t h ,  1990 

R E :  RESULTS OF RARE EARTH METALS ANALYSIS OF MATERIALS FROM FLORIN 
PROJECT: WHOLE ROCK ICP-MS ANALYSIS OF SOIL SAMPLES 
ACME ANALYTICAL LABORATORIES FILE NO.  90-3262 

INTRODUCTION 
A t  the  request of Messrs. Krause and Timmins, the r e su l t s  of r a re  ear th  
content of so i l  pulps from the Florin Project have been assessed in  l i g h t  
of cur ren t ly  avai lable  data concerning ex t rac t ive  technology and economic 
parameters of the said Rare Earth values. The main sources of information 
have been the U.S.B.M., Mineral Facts and Problems volumes of 1969 and 1986 
and the E.M.J. 

SUPPL I ES 

The world's major suppl iers  of Rare Earths and Zirconium (Zc02) a re  
cur ren t ly  the US, Southern Africa,  Austral ia ,  Brazil and India .  The U.S. 
sources a re  primarily Florida Beach Sands and a hardrock plant i n  Mountain 
Pass, San Bernadino County, Cal i fornia .  

Generally the supplies come in  the form of monazite derived a s  a by-product 
o f  i lmenite and r u t i l e  production from black sands. 
i s  from Mountain Pass which is a carbonat i te  type re la ted  deposit  of 8-1C% 
grade monazite or from pegmatitic crystal  formations i n  Southern Africa. 

"Primary" production 
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c. 

Chemical companies requiring concentrates generally specify monazite 
concentrates containing a t  l e a s t  55% rare  ear th  oxide ( R E O )  content;  
U . S .  a t  s t r a t e g i c  s tockpi les  require  a min imum of 50% R E O .  

EXTRACTION 
The RE0 material i s  normally subject t o  g r i n d i n g  and a v a r i e t y  of 
ac id isa t ion , f rac t iona l  d i s t i l l a t i o n  and/or c r y s t a l i s a t i o n ,  res in  extract ion 
a n d  s a l t  a n d  chlorate  separation processes. 
generallymultiferous.  and complex and  beyond the de ta i led  scope o f  this 
review. (See U.S.B.M., 1986). 

The extract ion processes a r e  

PRICES 
The l a t e s t  quote f o r  RE0 ava i lab le  is  1986 when i t  varied from U . S .  $0.80 
t o  $1.10 per pound. The l a t e s t  quote f o r  ZrOE sand i s  U . S .  $450-$650/ton 
66% Zr02 f .0 .b .  as  o f  August  1990. 

Indications on the 1986 pr ice  f o r  monazite was a lowering of pr ice  due t o  
an increase i n  titanium production from black sands. 

RESULTS OF FLORIN PROJECT 
Although the r e s u l t s  from the Florin Project analyses appear a t  f i r s t  
t o  be remarkably h i g h ,  i n  the worldwide market r e l a t i v i t y  they a r e  about 
10% of necessary grade. 

I t  must be sa id  t h a t  although the  grades encountered on the Florin ground 
a r e  remarkably h i g h  f o r  the Cordi l le ra ,  most r a r e  e a r t h s  come from Shield 
a reas  o r  placers,  this r e l a t i v e l y  h i g h  value i s  of only academic, and not 
present ly  economic, i n t e r e s t .  

In reference t o  the Petrographic Report on Sample 61147 by Dr. C . H . B .  Leitch, 
P.Eng.on the Quartz Monzonite sample, i t  should be noted t h a t  the i d e n t i f i e d  

minerals t h a t  could be associated w i t h  REO's are  a p a t i t e ,  a l l a n i t e  ( o r t h i t e )  
and sphene, which, together  comprise approximately 3% of the rock. 
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CONCLUSION 

Given the current world markets i n  REO's a n d  the l o c a t i o n  and  grade of  
the Florin claims, there i s  no j u s t i f i ca t ion  t o  expect the area t o  be of  
any economic in te res t  for the production o r  development o f  the rare  earth 
potential of  t h i s  g r o u n d ,  

Respectfully submitted, 

D .  P. Taylor ,  P .Eng .  

North Vancouver, 6.C. 
18 September, 1990 
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F 
PETROGRAPHIC REPORT ON TWO THIN SECTIONS FROM SAMPLE 61147 

Samp 1 e 6 1 147: CHLOE I TE-EF I DOTE-SEE I I:: I TE-F'YE I TE ALTEFED, 
ALLAN I TE-BEAR I NEi , HORNELENDE-B I OT I TE QUkRTZ MONZ O N  I TE 

P 1 aq i i:ic: 1 a Lje 
Char .t z 
t::: -- f el d s p a r  
Ep i d o t e  
Sei- i, I: i t e 
13 1 .zr i t e 
Opaque ! : p y r i t e )  
S p h e n e  
Ru t  i 1 e 
A p a t i t e  
A 1  1 a n i  t e 

': a 1 b i t i z e d  :) 

T h i s  r o c k  was rlctmpctsed o f  abi-iut 45% p l a g i i : i c l a s e ,  25% 
quartz, 1C)X FC-fe ldspar  p l u s  15% h l x n b l e n d e  a n d  5% b i o t i t e  
b e f o r e  a l t e r a t i c t n .  T h e  p l a g i u c l a s e  h a s  b e e n  a l t e r e d  to 
s e r i c i t e  a n d  e p i d c l t e ,  w h i l e  ttie m a f i c s  h a v e  b e e n  a l t e r e d  tct 
c t i l o r i  t e ,  e p i d o t e ,  a n d  o p a q u e s .  

F ' l a g i o c l a s e  has a r e f r a c t i v e  inde:/ ;  less t h a n  quartz a n d  
d i s p l a y s  vague or n o  t w i n n i n g ;  i t  is a l b i t e ,  pi-cabably a rc lund  
Ano-J, a ? t h c t u g h  t h i s  is  a p r u d i i c t  o f  a l t e i - a t i o n  r a t h e r  t h a n  
a p r i m a r y  c u m p u s i t i o n .  I t  f o r m e d  s u b h e d u a l  to e u h e d r a l  
t a b l e t 3  LIP tcl  4 mm l u n g ,  t h a t  h a v e  mo.;tly b e e n  r e p l a c e d  b y  
i r r e g u l a i - - s t i a p e d  a n t i e d r a l  s e c o n d a r y  a l b i t e  g r a i n s  up  to 1 m m  
a c r ~ z ~ s s .  T h e y  a r e  a l so  f l e c k e d  b y  f i n e  e p i d c t t e  g r a i n s  a n d  
c t i l l m - i t e  a n d  s e r i c i t e  ' :muscov i t e : !  f1a l : :es  u p  t o  (:).025 m m  
l o n g .  Rare e u t i e d r a l  p r i s m s  clf a p a t i t e  are a l so  f o u n d  i n  t h e  
p l a g i c ~ c l a s e  ( t h e y  may be p r i m a r y  al:I:es:;i:ir.j m i n e r a 1 s : ) .  

Q u a r t z  f n r m s  a n h e d r a l  g ra in . ;  u p  to 4 mm a~:i-~xis t h a t  a r e  
m a i n l y  i n t e r s t i t i a l  t u  ttie p l a g i l x l a s e .  M o s t  o f  t h e s e  ai-e 

ccmpc1s.i t e  g r a i n s ,  c o m p c s e d  o f  s ina l  l e u  s u 4 - d o m a i n s  a f  0. 5 a m  
diameter w i t h  s u t u r e d  b m m d a r i o s  a n d  u n d u l n s e  e x t i n c t i o n  
i n d i c a t i v e  o f  s t r a i n .  

a n h e d : - a l  g r a i n s  u p  t o  1 mm ac:-l:~ss. I t  i s  d u s t e d  by  very 
f i n e  c.l,::i!yI a n d  I . i t ? m a t i t e  par . . t : i i : : !e~ *:.:If a f e w  micvclri'li d i ame te r ,  

"il..! ~ 1 ; '  :? i 5, a 1 50 i n .t e!- si; i t 1 3 1 5::- f e 1 d s p  a r ( p p y  .t 11 i t i c :) as 



arrd less a l t e r e d  t h a n  t h e  p l a g i w . l a 5 , e .  I t  is  p r o b a b l y  
p r i m a r y  i n  I x i g i n .  

I i c t r n b l e n d e  a n d  b i o t i t e  cJei-e o r i g i n a l l y  p r e s e n t .  The  
h o r n b l e n d e  w a s  s ~ b l i e d r a l  arid LIP ta  3 mrn l i m g ,  w h i l e  t h e  
b i o t i t e  w a s  s u b t i e d v a l  a n d  up  to 1.5 m m  i n  d i a m e t e r .  T h e  
t i c v n b l e n d e  is  now pseudo!ni:~~-phed b y  f i n e - g r a i n e d  c t i l a r i t e ,  
e p i  d o t  e a n d  m i  nrJr opaques a n d  quai- t z . T h e  c ti1 or i t e a n d  
e p i d o t  e b o t ti t i  a v e w ea I:: p 1 e Q c ti r Q i 5 m , i r i  d i c a t  i n g mod e r a t  e F e 
c l m t e n t s .  E u h e d r a l  glrair-15 s f  s p h e n e  LIP to 0.5 m m  l a n g  are 
common i n  t h i s  ~IZII:!::, c t f t e n  a55lI l l1iated w i t h  t h e  a l t e r e d  m a f i c  
s i tes ;  iliin~:iv a p a t i t e  LIP t u  Q.3 mm li:i:-tg is alzci p r e s e n t .  

m i n er a 1 
!:If. e p i d o t e  1s; p r m b a b l y  ..l.lani!;iz. < t : l i p t t i i t e : )  , a c e r i u m -  a n d  
rare e a r t h - b e a r i n o  va r i c? t :y  #:If e p i d c i t e .  T h i s  i-~:icI:: may b e  
r a d i o a c t i v e  i f  t h i s  i d e r i t i  f i c a t i c i n  is c c v r e c t ;  i t  s h o u l d  be 
11 h e c  ked  b y  sc i n t  i 11 wnet er . 

P y r i t e  a p p e a r s  to b e  t h e  c h i e f  o p a q u e ,  f o r m i n g  
s u b h e d u a l  g r a i n s  up  t u  0 .  4 rnm d i a m e t e r  t h a t  bcitti r e p l a c e  
i n a f i i z s  a n d  are ftrlund alcong m i ~ - r ~ _ i f l - a i t u r e s .  T h e  p y r i t e  i s  
m i l d l y  a l t e r e d  to l i m n n i t e .  T h e  - f r a c t u r e s  c i m t a i n  a l l  t h e  
a 1 t er  at i can m i  n e r  a 1 s s e e n  i n t 1.1 e r oi: I:: : I- 1.1 1 ctr i t e , ep i d t e , 
s e r i c i t e ,  a n d  p y r i t e .  

T h i s  was a f a i r l y  t y p i c a l  h o r r i b l e n d e - b i o t i t e  q u a r t z  
monzoni  t e  b e f o r e  m i  I d  I _ t I l o r i t e - s e i - . i I - i t e - . - e p i d i ~ t e  a1 t e r a t i o n .  

T h e  s h a p e s  o f  t h e  a l t e r e d  m a f i l :  r e l i c s  show t h a t  b n t h  

One 1 mm d i  ameter g r a i n  c t f  a dai-I:: b r o w n ,  e u h e d r  a1 
w i t t i  s t I' 1-1 n g I: 1-1 n 11 e n  t r i 11 g r 1-1 w.t 1.1 z nn  i n 9 a n  d 13 v e r g r 1x1 w t t i  s 
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CERTIFICATE 

I, Robert G .  Krause wi th  o f f i c e s  a t  #SO0 - 543 Gran.vil le 
Street, Vancouver, B r i t i s h  Columbia, hereby c e r t i f y :  

That I am a g radua te  of t h e  Un ive r s i ty  of B r i t i s h  Columbia 
(1985) and ho ld  a B . S c .  degree i n  Geology. 

That I have p r a c t i s e d  my p r o f e s s i o n  f o r  5 yea r s ,  and have 
worked i n  minera l  e x p l o r a t i o n  f o r  11 y e a r s .  

That I have pract ised my p r o f e s s i o n  i n  South America, Cen t ra l  
America, United States  and Canada. 

This  r e p o r t  i s  based upon a thorough review of publ i shed  
p r i n t e d  maps and r e p o r t s  on t h e  s u b j e c t  p rope r ty  and 
surrounding area. 

T h i s  r e p o r t  i s  based upon my supe rv i s ion  of t h e  e x p l o r a t i o n  
program which was conducted du r ing  t h e  months o f  J u l y  and 
August, 1 9 9 0 .  

6). That I have no i n t e r e s t  e i t h e r  d i r e c t  no r  i n d i r e c t ,  nor  do I 
expec t  t o  r e c e i v e  any i n t e r e s t  i n  t he  p rope r ty ,  o r  the 
s e c u r i t i e s  of F l o r i n  Resources I n c .  o r  Crimson S t a r  Resources 
Ltd.  

7 ) .  I hereby consent  t o  t h e  use of t h i s  r e p o r t  by t h e  Companies i n  
connect ion w i t h  a P rospec tus  o r  a Statement of M a t e r i a l  F a c t s  
r e l a t e d  t o  t h e  r a i s i n g  of funds f o r  t h i s  p r o j e c t .  

Dated i n  Vancouver, t h i s  1 5 t h  day of February,  1 9 9 1 .  
/ 

Robert  G .  Krause, B.\Sc. 
Geologis t  
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f 
Engineer’s C e r t i f i c a t e  

I, W i l l i a m  A.C. Jackson of t h e  Munic ipa l i ty  of North Vancouver 
i n  t h e  Province of B r i t i s h  Columbia, do hereby c e r t i f y :  

That I am a c o n s u l t i n g  engineer  with o f f i c e s  a t  500 - 543 
Granv i l l e  Street ,  Vancouver, B r i t i s h  Columbia, V6C 1x8. 

I f u r t h e r  c e r t i f y  t h a t :  

1. I a m  a graduate  of t h e  Un ive r s i ty  of Alber ta  and hold  a B . S c .  
degree i n  Mineral Engineering (1978)  and an M.B.A. ( 1 9 7 9 ) .  

2 .  I have been p r a c t i s i n g  my p ro fes s ion  f o r  t h e  p a s t  twelve 
years ,  and have been employed i n  t h e  mining i n d u s t r y  f o r  t h e  
p a s t  twenty f i v e  years. 

3 .  I a m  r e g i s t e r e d  with t h e  Assoc ia t ion  of P ro fes s iona l  
Engineers of t he  Province of B r i t i s h  Columbia, and w i t h  t h e  
Assoc ia t ion  of P r o f e s s i o n a l  Engineers of t h e  Province of 
Ontar io .  

4 .  The information f o r  t h e  accompanying r e p o r t  was compiled from 
a s tudy  of r e p o r t s  p e r t a i n i n g  t o  t he  Joy 5 and 6 Claims and t h e  
surrounding a r e a .  

5. I pe r sona l ly  v i s i t ed  t h e  claims dur ing  the  pe r iod :  Ju ly  1 6  - 
20, 1 9 9 0 .  

6 .  I have no direct  nor  i n d i r e c t  i n t e r e s t  whatsoever i n  t h e  
sha re  c a p i t a l  of F l o r i n  Resources Inc .  o r  Crimsonstar Resources 
L t d .  and do not  expect  t o  r e c e i v e  any i n t e r e s t  t h e r e i n .  

7 .  I hereby consent t o  t h e  use  of t h i s  r e p o r t  by  t h e  Companies 
i n  connection with a Prospectus  o r  a Statement of Mater ia l  Fac t s  
r e l a t e d  t o  t h e  r a i s i n g  of funds f o r  t h i s  p r o j e c t .  

Dated i n  Vancouver, B.C.  t h i s  1 5 t h  day of February, 1 9 9 1  



STATEMENT OF COSTS 
,, -- 

RE: 1990 EXPLORATION PROGRAM 
JOY 5 & 6 CLAIMS 

LIARD M.D. 
ISKUT RIVER AREA 

B. C. 

Mobilization & Demobilization 

Personal Costs 

Helicopter 12.75 hrs @ $575.00 
fuel 12.75 hrs @ $147.50 

Camp Costs 41 man days @ $125.OO/day 

Geophysics VLF-EM 
Magnetometer 

Analytical Costs 
Thin Section 

Expenditures Applied To Assessment Requirements 

$ 5,000.00 

11,710.00 

7,33 1.25 
1, 880.62 

5,125.00 

1,980.00 
1, 980.00 

10,500.00 
213.00 

45,719.87 

36,000.00 










