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1.0 SlMMARY 

1.10 Location and Access 

The Aley proper ty  i s  loca ted  a t  56'27'N and 123"45'W on NTS sheet 94B-5, 
approximately 20 k i lomet res  nor theast  of t h e  confluence o f  t h e  Ospika R iver  
and W i l l i s t o n  Lake. Access t o  t h e  proper ty  i s  v i a  h e l i c o p t e r  from t h e  Ingen-  
i k a  o r  Horn Creek a i r s t r i p s ,  a d is tance o f  80 km and 50 km respec t i ve l y  or 
from MacKenzie, a d is tance of 140 km. The m o b i l i z a t i o n  o f  l a r g e  equipment i s  
achieved by barg ing up W i l l i s t o n  Lake from MacKenzie t o  t h e  mouth o f  t h e  
Ospika River, A 20 km ca t  t r a i l  f r o m  t h e  barge land ing  t o  t h e  base camp 
prov ides access f o r  l a r g e  t r a c k n o u n t e d  equipment. Approximately two days are  
requ i red  t o  mob i l i ze  equipment f rom MacKenzie t o  t h e  Aley proper ty .  A Toyota 
Land Cru iser  prov ides access throughout t h e  proper ty  area. 

1-20 Qology 

The minera l  c la ims cover a c i r c u l a r  ca rbona t i t e  complex roughly  4.0 km across 
which i n t rudes  Cambrian t o  S i  l u r i a n  sedimentary rocks. A d o l o m i t i c  carbona- 
t i t e  core conta i  ns subs tan t i  a1 n i  ob i  um reserves as fe rsmi te  w i t h  l h s s e r  pyro- 
ch lo re  and columbite and phosphate as apa t i t e .  M ino r  ra re  ear th  minera ls  are 
genera l l y  conf ined t o  t h e  ou te r  margins of t h e  complex and occur as bastnae- 
s i t e ,  monazite, and burbanki te  i n  t h i n  i ron-carbonate dikes. 

1-30 1986 F i e l d  Program 

From J u l y  2, 1986 t o  September 3, 1986 f i e l d  work cons is ted  o f  road bu i l d ing ,  
d r i l l  s i t e  preparat ion,  ca t  t rench ing ,  ch ip  sampling, contour s o i l  sampling, 
magnetometer surveys and diamond d r i l l i n g .  Pre l im inary  environmental basel ine 
s tud ies were a lso  c a r r i e d  out. 
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Table 1 

SU4MARY OF FIELD UORK 

July 2 t o  September 3, 1986 

1 

! 

Road Bui 1 d ing  

Cat Trenching/ 
Chip Sampling 

Road -Cut Soi 1 s 
Contour Soi 1 s 

Nagnetometer Gr id  

Magnetometer Road 

Di amond D r i  11 i ng 
(1481.36 m )  

Cent ra l  Saddle Saddle West Goat 

- - 1.20 km 2.0 km 

778 m - - 715 m 

180 
103 - 

75 
- 100 

15.77 km - - - 
3.12 km - - 1.2 km 

A86-11 to A86-17 A86-18 - 
A86-16 ~ a 6 - 1 9  (122.22 m) 

(882.64 m) A86-20 
(476.5 m) 

1.31 Road B u i l d i n g  (John Deere 550) 

This  equipment was barged t o  t h e  Ospika R iver  on J u l y  2 and a r r i v e d  a t  t h e  
base camp on J u l y  4. During t h e  p e r i o d  Ju l y  5 t o  September 1 approximately 17 
km o f  4x4 road were b u i l t  on t h e  Aley property.  Access, us ing  t h e  Toyota Land 
Cru iser ,  i s  poss ib le  t o  t h e  East Zone, Saddle and Saddle West Zones and t h e  
Goat Zo ne. 

1.32 Diamond Drilling 

During t h e  p e r i o d  J u l y  4 t o  J u l y  24 Thomas D r i l l i n g ' s  Longyear Super 38 was 
used t o  d r i l l  1481 metres of BQ core i n  10 holes. D r i l l i n g  was performed on 
t h e  Centra l  Zone (883 m i n  6 ho les) ,  Saddle Zone (476 m i n  3 ho les )  and Saddle 
West (122 rn i n  1 ho le) .  Permafrost  cond i t ions  a t  t h e  Saddle and Saddle West 
Zones d i d  not  cause problems. Frac tured  and ox id i zed  bedrock on t h e  Saddle 
and Central  Zones r e s u l t e d  i n  dry  holes and stuck rods. Core recovery 
averaged greater  t han  85% and t o t a l  f i e l d  costs  were $90.57 per  metre o f  core 
d r i l l e d .  



1.33 Trenchlng and Chip Sanpling 

During 1986, 1493 m of t rench ing  and ch ip  sampling were performed. Chip 
sampling ( a l l  a t  5 m l eng ths)  was conf ined t o  outcrop on t h e  Cent ra l  Zone 
(778 m), and Goat Zone (715 m). A l l  samples (each weighing 35 kg)  were 
crushed and m i l l e d  i n  camp and 1 /8  s p l i t s  were then sent t o  t h e  Exp lo ra t i on  
Research Laboratory f o r  niobium analyses by t h e  pressed p e l l e t  XRF method. 

1.34 Soi 1 Geochemistry 

S o i l  geochemistry cont inues t o  be an e f f e c t i v e  and inexpensive method o f  
prospect ing f o r  niobium mine ra l i za t i on .  The East, Cent ra l  amd Goat Zones 
were discovered i n i t i a l l y ,  us ing  contour  s o i l  sampling. Follow-up ca t  
t rench ing  across t h e  anomalies revealed s i g n i f i c a n t  grades over s i g n i f i c a n t  
widths. V isual  p rospec t ing  and s c i n t i l l o m e t e r  surveys a r e  l e s s  e f f e c t i v e  and 
genera l ly  u n r e l i a b l e  because zones of economic niobium p o t e n t i a l  con ta in  a 
wide range o f  thor ium and below-detect ion uranium values. 

1.35 Magnetometer Surveys 

Two magnetometer surveys were conducted on t h e  proper ty  us ing  a Sc in t rex  MP-2 
proton magnetometer. The f i r s t  t ype  invo lved readings a t  5 m i n t e r v a l s  a long 
road cu ts  i n  t h e  Cent ra l  and Goat Zones. The second type:  a g r i d  survey, 
invo lved c lose  spaced readings a t  5 m i n t e r v a l s  along l i n e s  20 m apar t  i n  t h e  
Centra l  Zone where m i n e r a l i z a t i o n  i s  associated w i t h  bands and s w i r l s  o f  
magnetite. w i t h  accessory p y r i t e ,  p y r r h o t i t e  and phlogopi te.  

1.36 Environmental Base l ine  Studies 

Norecol Environmental Consul tants Ltd. was cont rac ted  t o  do a p re l im ina ry  
survey on stream water q u a l i t y .  Also,  under the  superv is ion  of Noreco l ' s  
p r i n c i p a l  J i m  Y a l i c k ,  Cominco s t a f f  c o l l e c t e d  stream water and sediment 
samples and observed and recorded w i l d l i f e  a c t i v i t i e s .  

1.40 Results 

Diamond d r i l l i n g  assay r e s u l t s  from t h e  Saddle, Saddle West and Centra l  Zones 
can be seen i n  Table 2 below. 

Trenchin chip-Sam l e  assay r e s u l t s  from the  Centra l  and Goat Zones can be 
seen i n  9 ab le  3 be P ow. 
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Table 2 
1986 SIGNIFICAWT DRILL INTERSECTIONS AT ALEY 

TO (m) LENGTH (m) --- Nb2O5 (%) - ZONE - HOLE FROM (m) 

SADDLE 86- 17 20.3 29.3 9.0 0.76 
57.2 69.1 11.9 0 -70 

141 .O 152.7 11.7 0.61 
86-19 20.5 83 .O 62.5 0 -60 

i n c l .  64.5 83.0 18.5 0.78 
86-20 50.2 105.0 54.8 0.52 

SADDLE WEST 86-18 9.1 23.4 14.3 0.60 
86-18 31.4 41 .O 9.6 0.72 

CENTRAL 86- 11 
86- 1 2  
86-13 
i n c l .  
86-14 
86-15 
i n c l  . 
86-16 
and 
i n c l .  

8.1 
33.9 
77.4 
93.9 

4.6 
59.3 
70.1 
12.1 
51.5 
81.5 

17.3 
53.9 

120.6 
120.6 

15.0 
111 .o 
98.4 
41.1 

106.5 
106.5 

9.2 
20.0 
43.2 
26.7 
10.4 
51.7 
28.3 
29 .o 
55.0 
25.0 

1.01 
0.86 
0.73 
0 -81 
0.98 
0.77 
0.89 
1.08 
0.77 
0.91 

Table 3 
SUMMARY OF SIGNIFICANT 1986 TRENCH CHIP SAMPLE ASSAYS 

Goat 6286-17 165.00 215.00 50.00 0.84 

6286-18 120.00 165.00 45.00 0.83 

Centra l  CZ86-20 305 .OO 330.00 25 -00 0.86 

1.50 Conclusions and Recommendations 

Although very l i m i t e d  diamond d r i l l i n g  (3056 m) has been performed a t  Aley 
t o  date, i n f e r r e d  grades are  somewhat h igher  than those a t  Niobec, Quebec 
(10.7 m i l l i o n  tonnes a t  0.66% Nb2O5) bu t  no tab ly  lower than those a t  Araxa, 
B r a z i l  (462 m i l l i o n  tonnes a t  2.50% Nb2O5). A t  Aley t h e  p o t e n t i a l  e x i s t s  f o r  
open-p i t tab le  bodies o f  m i n e r a l i z a t i o n  grading two t h i r d s  t o  t h r e e  quar te rs  o f  
a percent  Nb205. Resu l ts  o f  p re l im ina ry  d r i l l i n g  and sur face  t rench ing  
i n d i c a t e  f o u r  areas o f  niobium p o t e n t i a l ,  t he  Goat, Cent ra l ,  Saddle and Saddle 
West Zones. The d r i l l i n g  program f o r  1986 focussed on t h e  Cent ra l  Zone where 
t h e  poss i  b i  1 i t y  e x i  s t s  o f  an e a s i l y  accessable, 1 arge, open-pi t t a b l  e zone o f  
m ine ra l i za t i on .  

Even though d r i l l i n g  r e s u l t s  from t h e  1986 program are  encouraging, o ther  
concerns such as me ta l l u rgy  should rece ive  a t t e n t i o n  i n  l i e u  o f  diamond 
d r i l l i n g  i n  1987. 
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2.00 PROPERTY AND OWNERSHIP 

The Aley proper ty  i s  100% Cominco owned and cons is ts  of 7 minera l  claims and 9 
p lacer  leases i n  t h e  Omineca M in ing  Div is ion.  (P la te  85-1) 

Record o r  
Claim No. Lease No. - 

Aley 1 4792 

--I 

Aley 2 4793 
Aley 3 4794 
Aley 4 47 95 
Aley 5 6770 
Aley 6 6771 
Aley 7 6772 

Placer  A1 Creek 11882 
P lacer  A1 Creek 11883 
Placer A 1  Creek 11 884 
Placer  Steve Creek 11876 
Placer  Steve Creek 11877 
P lacer  Steve Creek 11878 
Placer  Steve Creek 11879 
Placer  Steve Creek 11880 
Placer  Steve Creek 11881 

Aley 8 N/A 

Table 4 

No. o f  Uni ts  

20 
20 
20 
20 
8 

1 8  
6 

20 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Recording Date Due Date 

October 7, 1982 October 7, 1996 
October 7, 1982 October 7, 1996 
October 7, 1982 October 7. 1996 
October 7. 1982 October 7. 1996 
October 16, 1984 October 19, 1996 
October 16, 1984 October 19, 1996 
October 16, 1984 October 19, 1996 
Yarch 14, 1986 March 14. 1987 
February 14, 1984 J u l y  18, 1989 
February 14, 1984 J u l y  18, 1989 
February 14, 1984 J u l y  18, 1989 
February 14, 1984 J u l y  18, 1989 
February 14, 1984 J u l y  18, 1989 
February 14, 1984 J u l y  18, 1989 
February 14, 1984 Ju l y  18, 1989 
February 14, 1984 J u l y  18, 1989 
February 14, 1984 J u l y  18, 1989 

3.00 GENERAL GEOL06Y 

The Aley ca rbona t i t e  complex, roughly c i r c u l a r  i n  plan, i s  up t o  f o u r  km i n  
diameter and i n t r u d e d  Cambrian and Ordovic ian sedimentary rocks i n  
M i s s i s s i p p i a n  time. I t  i s  composed of t h r e e  major u n i t s :  a two km diameter 
core of do lomi te ca rbona t i t e  w i t h  minor c a l c i t e  carbonat i te ,  an i n t e r m i t t e n t  
amphibol i te  annulus up t o  500 m t h i c k ,  and weakly a l t e r e d  sedimentary country 
rocks o f  t h e  Kechika Group and Skoki Formation. 

Numerous lamprophyre d ikes and a small 50 m wide k i m b e r l i t i c  ( ? )  diatreme 
i n t r u d e d  t h e  sedimentary country rocks ou ts ide  t h e  ca rbona t i t e  complex. These 
a l k a l i n e  i n t r u s i v e s  have not y e t  been dated. 

W i th in  t h e  c e n t r a l  core o f  t h e  complex, do lomi te i s  t h e  most abundant 
ca rbona t i t e  phase. The ch ie f  cons t i tuants  a re  dolomite,  c a l c i t e ,  and a p a t i t e  
w i t h  l esse r  ph logop i te  and p y r i t e .  Accessory minera ls  i nc lude  magnetite, 
monazite, fersmite,  z i r c o n  and sphene w i t h  lesser  f l u o r i t e  and p y r r h o t i t e .  To 
date a l l  known zones of economic niobium p o t e n t i a l  occur w i t h i n  the  c e n t r a l  
do lomi te ca rbona t i t e  core. 

! 
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The amphibol i te  annulus cons is t s  of a massive phase and a brecc ia  phase. The 
c h i e f  cons t i tuants  of t h e  massive phase are  t h e  sodic amphiboles r i ebeck i te ,  
ar fvedsoni te,  r i c h t e r i t e  ana F e - a c t i n o l i t e  and t h e  sodic pyroxene a e g i r i n e  or 
acmite, and carbonate ( c a l c i t e  and dolomi te) .  The accessory minera ls  are 
a l b i t e ,  ph logopi te  and p y r i t e  w i t h  l esse r  p y r r h o t i t e ,  magnet i te  and 
chalcopyr i te .  The b recc ia  phase contains angular and rounded fragments o f  
quar tz i te ,  s i l t s t o n e  and dolomi te der ived from the  u n d e r l y i n g  Cambrian Gogg 
Formation and w e l l  rounded fragments o f  an a l k a l i n e  i n t r u s i v e  rock ( a l b i t i t e  
o r  syeni te)  of unknown age. Fragments range from 1 cm t o  50 cm across but are 
t y p i c a l l y  5 t o  10 cm. The wel l - rounded fragments a re  somewhat " m i l l e d "  i n  
appearance and may d i s p l a y  t h i n  reac t i on  rims and p e n e t r a t i v e  f r a c t u r e s  o f  
sodic  amphibole, sod ic  pyroxene and phlogopi te.  The m a t r i x  o f  t h e  brecc ia 
phase cons is ts  o f  sodic  amphibole, sodic pyroxene, carbonate, a1 b i t e  and 
ph logop i te  w i t h  many small (1-5 mm) fragments o f  rock s i m i l a r  i n  composition 
t o  those o f  the  l a r g e r  fragments. The a l k a l i n e  i n t r u s i v e  fragments may have 
o r i g i n a t e d  from t h e  Archean basement o r  may be an e a r l y  pr imary magma phase 
from which the  c a r b o n a t i t e  magma was derived. Attempts t o  age-date these 
a l k a l i n e  fragments a r e  c u r r e n t l y  underway a t  U3C. The amphibole i s  c u t  by 
numerous veins and dykes up t o  50 m wide o f  dolomite and c a l c i t e  carbonat i te .  

The Fen i te  Halo i s  made up o f  d i s t i n c t  annular zones which form p a r t i a l  or 
complete e l l i p s e s  around t h e  ca rbona t i t e  complex. The annu lar  zones a r e  
e s s e n t i a l l y  l i t h o l o g i c a l  u n i t s  o f  t h e  Kechika Group w i t h  some metasomatic 
o v e r p r i n t i n g  and enrichment i n  elements such as i r o n ,  f l u o r i n e .  thorium, 
barium and magnesium. The f e n i t i z e d  rocks are my lon i t i zed ,  i s o c l i n a l l y  fo lded 
and weather b r i g h t  yel low-orange t o  orange. Numerous r a r e  ea r th  d ikes con- 
t a i  n ing  f l u o r i t e ,  b a r i t e ,  anker i te ,  s i  d e r i  t e ,  p y r i t e ,  spha le r i t e ,  bastnaesi  t e ,  
monazite and burbank i te  cu t  t h e  f e n i t e  halo. 

Two features o f  t h e  Aley ca rbona t i t e  t h a t  are not  common t o  most carbonat i tes  
are t h e  widespread a l t e r a t i o n  o f  pyrochlore t o  fersmite,  and t h e  l ack  o f  
nephel ine-bear ing syen i tes  and associated aluminous rocks. The complex may 
have been emplaced a t  r e l a t i v e l y  shallow depths, perhaps a long major c ra ton i c  
f rac tu res  such as t h e  MacDonald Fau l t  and was then deformed somewhat by l a t e r  
f o l d i n g  and th rus t i ng .  

Several niobium zones occur i n  the  ca rbona t i t e  core, namely t h e  Centra l ,  
Saddle, Saddle West, Bear, Bear Extension, East and Ridge zones. The niobium- 
bear ing minera ls  a re  mainly fersmite,  a r e l a t i v e l y  unusual ca lc ium n iobate,  as 
w e l l  as pyroch lo re  and minor columbite. Pre l im inary  b u l l d o z e r  t rench ing  and 
diamond d r i l l i n g  show t h a t  these zones are l a r g e  and h igh  enough grade t o  
warrant f u r t h e r  exp lo ra t i on .  A p a t i t e  i s  5 t o  10 percent of t h e  carbonat i te ,  
and m i  ght p rov ide  an economical phosphate concent rate.  

4-00 DIMOND DRILLING 

I n  1986, 1481 metres o f  BQ core was d r i l l e d  i n  th ree  zones: t h e  Centra l  Zone 
(883 metres i n  6 ho les:  A86-11 t o  A86-16), Saddle Zone (476 metres i n  3 
holes:  A86-17, 19, 20) and Saddle West Zone (122 metres i n  1 hole:  A86-18). 
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J.T. Thomas Ltd., d r i l l e d  1481 metres i n  10 holes ( two 12 hour s h i f t s )  dur ing  
t h e  p e r i o d  J u l y  7 t o  J u l y  24, 1986. The l o s s  o f  water c i r c u l a t i o n  due t o  
f r a c t u r e d  and o x i d i z e d  dolomite c a r b o n a t i t e  r e s u l t e d  i n  d r y  holes and stuck 
rods. A mix tu re  o f  10 l i t r e s  o f  alcomer and 10 l i t r e s  o f  GS-500 per s h i f t  was 
used t o  seal t h e  h o l e  t o  permi t  r e c i r c u l a t i o n  o f  t h e  water. Core recovery 
averages grea ter  than 85% and t h e  most core  d r i l l e d  and recovered i n  a s i n g l e  
12 hour s h i f t  was 91.46 metres o r  300 f e e t .  The d r i l l  s i t e  preparat ion and 
d r i l l  moves were c a r r i e d  o u t  by t h e  John Deere 550. Cominco Ltd.  suppl ied t h e  
accommodations f o r  t h e  d r i l l  crew and f u e l  f o r  t h e  d r i l l '  and a n c i l l i a r y  
equipment. The t o t a l  c o n t r a c t o r  charges were $67.95/metre and t o t a l  d r i l l i n g  
c o s t s  were $90.57/metre. The J.T. Thomas Longyear 38 i s  c u r r e n t l y  being s tored 
a t  t h e  Aley proper ty .  

A l l  d r i l l  core  was logged and sampled a t  3 metre (approx imate ly)  i n t e r v a l s .  
For every i n t e r v a l  o f  c o r e  sampled and assayed a 15-20 cm p iece o f  core was 
sawn, and h a l f  was saved f o r  f u t u r e  reference. The BQ core was crushed t o  9 
mm and 1 /4  s p l i t s  were sent t o  t h e  ERL f o r  niobium analyses by t h e  pressed 
p e l l e t  XRF method. 

TARLE 5 

DIPMOND IRILLING WTA 

C o l l a r  E l v .  (m) Azimuth Dip Length (m) _ -  Date -- _ ~ _ . _  ~- 0 .  Hole # Zone 

A86-11 Cent ra l  1550 030" -45' 150.57 J u l y  7-9 
i 

12 

13 

I1 

,I 

14 

15 

16 

II 

I1 

I1 

1580 020 - 50 178.92 J u l y  9-10 

1615 0 20 -45 157.58 Ju ly  11-12 

161 5 0 20 -45 117.60 Ju ly  12-13 

1675 0 30 -45 131.06 July 13-15 

1760 0 30 -45 146.91 Ju ly  15-17 

A86 -1 7 Saddle 1980 160" -50" 221.58 Ju ly  17-19 

19  1915 165 -52 121.70 Ju ly  21-23 

20 1893 165 -50 133.20 Ju ly  23-24 

II 

II 

A86-18 Saddle W. 1950 165" -50" 122.22 J u l y  20-21 

I 
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4.10 Diamond Drilling Results 

A. Central Zone 

D r i l l i n g  i n  1986 commenced on t h e  Centra l  Zone where 882.64 metres were cored 
i n  s i x  holes: A86-11: 150.57 m; A86-12: 178.92 m: A86-13: 157.58 m; A86-14: 
117.60 m: A86-15: 131.06 m: A86-16: 146.91 m. 

M i n e r a l i z a t i o n  a t  t h e  Centra l  Zone was f i r s t  detected i n  1983 where two contour 
s o i l  sample l i n e s  a t  e l e v a t i o n  1700 metres and 1850 metres produced niobium 
values ranging from 0.30% Nb 0 t o  0.96% Nb 0 . I n  1984 road access t o  t h e  
Saddl e and Saddle West Zones &8vi ded several 2 c k  -banks which were so i  1 sampled 
a t  10 metre i n t e r v a l s .  The geometric mean o f  t h e  r e s u l t s  o f  124 s o i l  samples 
over an area o f  300 metres by 500 metres was 0.75% Nb 0 . I n d i v i d u a l  samples 
ran as h igh  as 2.75% Nb 0 . Trenching and ch ip  s a m p l i h  F?n 1985 along e x i s t i n g  
roadways exposed 10 m&Fes t o  30 metres t h i c k  magnet i te- r ich zones which 
con ta in  0.75% Nb205 t o  1.10% Nh205= 

A summary o f  s i g n i f i c a n t  d r i l l  i n t e r s e c t i o n  i s  given i n  Table 6 below. 

Table 6 
1986 SIGNIFICANT ORILL INTERSECTIONS, CENTRAL ZONE 

ZONE HOLE 

CENTRAL 86-11 
86 -1 2 
86-1 3 

86-14 
86 -1 5 

86 -1 6 

i n c l  . 

i n c l  . 
and 
i nc l  . 

FROM (m) 

8.1 
33.9 
77.4 
93.9 

4.6 
59.3 
70.1 
12.1 
51.5 
81.5 

17.3 
53.9 

120.6 
120.6 

15.0 
111.0 

98.4 
41.1 

106.5 
106.5 

Holes A86-11, 12, 14 (Plates 86-11 and 86-13) 

LENGTH (m) 

9.2 
20.0 
43.2 
26.7 
10.4 
51.7 
28.3 
29.0 
55.0 
25.0 

- -  N b20 5 4 )  

1.01 
0.86 
0.73 
0.81 
0.98 
0.77 
0.89 
1.08 
0.77 
0.91 

These t h r e e  holes a r e  l oca ted  150 m apar t  on a sec t i on  and t e s t e d  a panel 400 
metres wide and 200 metres deep. This fence was d r i l l e d  t o  t e s t  t h e  i n f e r r e d  
w id th  o f  t h e  Centra l  Zone as o u t l i n e d  by 1985 trenches CZ85-6, 7, 8 and 9. 
Several m i  nera l  1 a y e r i  ng measurements from outcrop exposures i n  trenches 
i n d i c a t e  a s t r i k e  of  110" t o  120" and a d i p  o f  50" t o  70" southwest. A summary 
of t h e  Nb205 grade d i s t r i b u t i o n  f o r  holes A86-11, 12 and 14 i s  given i n  Table 7 
bel  w. 
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To Length (m) - From - Hole No. 

A86-11 0 8.07 8.07 overburden 

8.07 17.27 9.20 1.01 Magneti te-Col umbi te 

17.27 
34.18 

47.09 
75.29 
85.50 

104.00 
113.07 
140.77 

34.18 
47.09 
75.29 
85.50 

104.00 
113.07 
140.77 
150.57 

16.91 

12.91 
28.20 
10.21 
18.50 
9.07 

27.70 
9.80 

0.21 
0.46 
0.29 
0.12 
0.31 

0.16 
0.40 
0.21 

A86-12 0 7.60 7.70 overburden 
7.60 27.60 20.00 0.52 

27.60 33.90 6.30 0.24 

33.90 53.90 

53.90 65.60 
65.60 79.90 
79.90 105.85 

105.85 116.20 
116.20 134.80 
134.80 141.70 

141.70 155.70 
155.70 178.92 

A86-14 0 4.60 

4.60 15.00 

15.00 40.50 
40.50 44.50 

44.50 79.40 
79.40 117.60 

20.00 0.86 Magnetite-Columbite 

11.70 0.37 

14.30 0.57 
26 .OO 0.40 
10.35 0.22 

18.60 0.40 

6.90 0.24 
14.00 0.59 
23.22 0.16 

4.60 overburden 

10.40 0.98 Magnetite-Columbite 

25.50 0.38 
4.00 1.14 

35 .OO 0.35 

38.20 0.14 
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Hole A86-13 (Plates 86-10 and 86-14) 

Hole A86-13, c o l l a r e d  approximately 200 m west o f  t h e  fence of  holes A86-11, 
12, 14 was designed t o  t e s t  t h e  i n f e r r e d  western edge o f  m i n e r a l i z a t i o n  
encountered i n  t h e  1985 Centra l  Zone trenches CZ85-7 and 8. The fea tu res  and 
character o f  t he  m ine ra l i za t i on  and foo twa l l  u n i t s  are very s i m i l a r  t o  the  
i n t e r s e c t i o n s  i n  ho le  A86-12 and 14 which l i e  approximately 200 metres t o  the  
east. Hole A86-13 i n te rsec ted  magnet i te-columbite m i n e r a l i z a t i o n  100 metres 
v e r t i c a l l y  below surface which assayed 0.81% Nb205 across 27.0 metres. This 
zone can be pro jec ted  up t h e  d i p  of mineral  l a y e r i n g  at 55" f o r  a leng th  of 
200 metres t o  m i n e r a l i z a t i o n  encountered a t  surface i n  t rench  CZ86-20 which 
assayed 0.86% Nb205 across 25.0 m. Th is  i nd i ca tes  down plunge extent  and 
c o n t i n u i t y  which i s  t y p i c a l  o f  o re  shoots a t  t h e  Niobec mine i n  Quebec. A 
summary o f  t he  Nb205 grade d i s t r i b u t i o n  f o r  ho le  A86-13 i s  given i n  Table 8 
be l  ow. 

Table 8 

b& 6RADf DlSTRIWlOII: HOLE A86-13 

From - Hole No. 

A86-13 0 

3.88 

35.75 

44.15 

65.71 

77.40 

93.88 

120.60 

128.40 

To - 

3.88 
35.75 

44.15 

65.77 

77.40 

93.88 

120.60 

128.40 

157.60 

Length (m) 

3.88 

31.87 

8.40 

21.62 

11.63 

16.48 

26.72 

7 .80 

29.20 

overburden 
0.35 

0.82 Minor Magnetite 

0.32 

0.51 

0.55 Minor Magnetite 

0.81 Ibgnetlte-Columbite 

0.48 Minor Magnetite 

0.24 
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Hole A86-15 (P la tes  86-12 and 86-15) 

Hole A86-15 c o l l a r e d  approximately 250 m east o f  t h e  fence o f  holes A86-11, 
12, 14 was designed t o  t e s t  t h e  i n f e r r e d  eastern l i m i t  o f  m i n e r a l i z a t i o n  
encountered i n  1985 t rench CZ85-3, 0.94% Nb205 across 30 l'netres= Hole A86-15 
i n te rsec ted  magnet i te-columbite m i n e r a l i z a t i o n  a t  approximately 85 metres 
v e r t i c a l l y  below surface and 130 metres down t h e  d i p  o f  minera l  l aye r ing  
(60') f rom sur face m ine ra l i za t i on  i n  t rench CZ85-3. The hangingwall rocks are 
very d i f f e r e n t  from those in te rsec ted  i n  t h e  prev ious holes and are  t y p i c a l l y  
s t rong ly  f r a c t u r e d  and brecciated, moderately ox id i zed  dolomi te carbonates 
healed by l a t e r  i n j e c t i o n s  o f  dolomite carbonate. The e n t i r e  sec t i on  was then 
d is rup ted  by l a t e r  carbonat i te  dyke swarms. Fersmi te  1s common i n  t h e  m a t r i x  
o f  t h e  b recc ia  and a sec t ion  14.8 metres wide assayed 0.73% Nb205. The more 
s i  gni f i  cant magneti t e -co l  umbite minera l  i z a t i  on (0.89% Nb205 across 28.30 
metres) i s  very s i m i l a r  t o  t h a t  i n te rsec ted  i n  ho les A86-12, 13  and 14 except 
t h a t  it i s  more f r a c t u r e d  and ox id ized  and genera l l y  contains l ess  magnetite. 
The foo twa l l  rocks are  t y p i c a l l y  charac ter ized  by amphibo l i te  bands i n  barren 
coarse gra ined dolomi te carbonat i te  w i th  accessory b i o t i t e  a l t e r i n g  t o  
c h l o r i t e .  T y p i c a l l y ,  t h e  niobium grade drops o f f  sharp ly  when amph ibo l i t i c  
f oo twa l l  rocks are  encountered. A summary of t he  Nb205 grade d i s t r i b u t i o n  f o r  
ho le  A86-15 i s  given i n  Table 9 below. 

Table 9 

Nb205 (RAE MSTRIBUTI(#I: H)LE A8615 

To Length (m) e205 - From - Hole No. 

A86-15 0 
3.90 

11.80 
26.60 

59.30 
70.10 

98.40 

111.00 

3.90 
11.80 

26.60 
59.30 

70.10 
98.40 

111.00 

131.10 

3.90 
7.90 

14-80 
32.70 

10.80 
28.30 

12.60 

20.10 

overburden 
0.30 

0.73 
0.23 

0.55 
0.89 Magneti te-Columbite (0.77% across 51.7 m )  

0.69 
0.37 

Hole A86-16 (P la tes  86-12 and 86-16) 

Hole A86-16, c o l l a r e d  200 metres east of and a long p ro jec ted  minera l  - l aye r ing  
t rend  from A86-15 and 600 metres east o f  A86-13 was a " w i l d  cat"  ho le i n  the 
sense t h a t  t h e  s o i l  geochemistry and t h e  c h i p  sampling exh ib i t ed  low niobium 
values. L i k e  ho le  A86-15 t h e  hangingwall sec t i on  i s  f rac tu red  and s t rong ly  
b recc ia ted  moderately ox id ized  dolomi te ca rbona t i t e  healed by l a t e r  i n j e c t i o n s  
o f  t h e  same. Fersmi te i s  the dominant niobium phase, where as columbite and 0 
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magnet i te are v i r t u a l l y  absent. The m ine ra l f za t i on  occurs i n  two bands. a 
s t rong ly  ox id ized  brecc ia  zone 10 metres v e r t i c a l l y  below sur face which 
assayed 1.08% Nb205 across 29.0 metres and a s t rong ly  ox id i zed  p y r i t i c - c a l c i t e  
dolomite ca rbona t i t e  zone approximately 100 metres v e r t i c a l l y  below sur face 
which assayed 0.77% Nb205 across 55.0 metres i n c l u d i n g  0.91% Nb205 across 25.0 
metres. Magnet i te  i s  a very minor component and occurs as lenses and bands 
vary ing  from 2 t o  10 cm i n  width. P y r i t e  and l i m o n i t e  a f t e r  p y r i t e  occurs i n  
amounts up t o  15%. Fersmite i s  t y p i c a l l y  coarse grained ranging i n  s i z e  f rom 
1 mm t o  8 mm and i s  associated w i t h  p y r i t e  and l i m o n i t i c - c a l c i t i c  carbonat i te  
phases. 

The geology and m i n e r a l i z a t i o n  encountered i n  hole A86-16 i s  very d i f f e r e n t  
t han  t h a t  encountered i n  t h e  prev ious Centra l  Zone holes and more c lose ly  
resemble t h e  m i  n e r a l i  zed i n t e r v a l  s encountered i n  the  Saddle Zone d r i  11 i ng. 

A summary of t h e  Nb 0 grade d i s t r i b u t i o n  f o r  ho le  A86-16 i s  given i n  Table 10 
bel  w. 2 5  

Table 10 

h& GRADE DISTRIBUTIOII: HOLE -16 

From - Hole No. 

A86-16 0 
4.40 

12.10 
19.50 
24.50 
36 .OO 

41.10 

51 .50 
54.50 
65.80 
68.80 

* 76.20 
81 .50 

106.50 
116.70 
122.30 

137.10 

To - 

4.40 
12.10 

19.50 
24.50 
36.00 
41.10 

51.50 

54.50 
65.80 
68.80 
76.20 
81.50 

106.50 

116.70 
122.30 

137.10 
146.90 

Length (m) 

4.40 
7.70 

7.40 
5 .OO 

11 .50 
5.10 

10.40 

3.00 

11.30 
3 .OO 

7.40 
5.30 

25.00 

10.20 
5.60 

14.80 
9 .80 

overburden 
0.57 

I 

1.27. 
0.33 1.08% across 
1.51 29.0 metres 
0.56. 

0.32 

0.52- 
0.83 0.77% across 
0.27 55.0 metres 
0.73 
0.40 
0.91 

0.36 
0.95 

0.14 
0.37 
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Geologica l  Suimnary 

Hangi ngwal 1 Rocks 

The hangi ngwal 1 rocks are dominantly buff t o  brown weather ing moderately 
f r a c t u r e d  dolomi te carbonat i tes.  They are  genera l l y  t ex tu re less  and massive, 
weakly ox id i zed  and conta in  very minor accessory a p a t i t e  and very f i n e  grained 
b i o t i t e .  The niobium grade i s  very l o w  and ranges from 0.05% t o  0.29% Nb 0 . 
The lower hangingwall i s  charac ter ized  by t h e  t r a n s i t i o n  f rom browzizh 
s l i g h t l y  ox id ized  carbonat i te  t o  f resh  r e l a t i v e l y  i n f rac tu red  
l ight -cream-yel low and l i g h t - g r e y  dolomite ca rbona t i t e  and a sharp increase i n  
t h e  accessory minera ls  such as b i o t i t e ,  p y r i t e ,  minor magnet i te and minor 
columbite. These accessory minera ls  exhi b i t  a s t rong p re fe r red  o r i e n t a t i o n  or  
minera l  banding. The niobium grade genera l l y  ranges from 0.30% t o  0.49% 
Nb205. This  t r a n s i t i o n a l  zone, vary ing  from 10 metres t o  80 metres i n  width,  
forms bo th  t h e  immediate hangingwall and t h e  immediate f o o t w a l l  t o  t h e  
minera l i zed  zone. Numerous barren and massive dolomi te carbonat i te  dykes and 
dyke swarms cu t  through t h e  section. 

Footwa l l  Rocks 

The f o o t w a l l  rocks are character ized by bands and s w i r l s  of amphibol i te  1 m t o  
5 m t h i c k  which are  a l t e r e d  t o  b i o t i t e  and phlogopi te.  The occasional t h i n  
magnet i te  band 10 cm t o  1 m t h i c k  and r a f t e d  b locks  of magnet i te 0.5 m t o  1.0 
m across are  commonly found i n  do lomi te and c a l c i t e  carbonat i te  dykes and dyke 
swarms which cu t  t h e  amphibo l i te  sect ions.  The niobium grade i s  genera l l y  
low, ranging from 0.30 t o  0.49% Nb 0 a l though t h e  occasional t h i n  magnetic 
band up t o  4 m t h i c k  may conta in  ni8bvum values up t o  1.5% Nb 0 . The lower 
p o r t i o n  o f  t h e  foo twa l l  sec t ion  cons is ts  o f  cream t o  l i g h t  gre$ A a r s e  gra ined 
do lomi te  ca rbona t i t e  charac ter ized  by coarse dark green t o  black c h l o r i t i c  
patches 0.5 cm t o  2.00 cm across and accessory p y r i t e .  I n  t h e  foo twa l l  
s e c t i o n  t h e  niobium values drop o f f  sharp ly ,  ranging from 0.05% t o  0.20% 
Nb 0 . The f o o t w a l l  sec t ion  genera l l y  lacks  accessory minera ls  and 
cozsaquent ly  1 acks t h e  we1 1 devel oped minera l  l a y e r i  ng o r  compos1 t i  onal 
banding more t y p i c a l  of t he  we l l  m inera l i zed  zones. 

M ine ra l  i z a t  i on 

M i n e r a l i z a t i o n  i s  magmatic i n  charac ter  as suggested by t h e  p re fe r red  
o r i e n t a t i o n  o f  minera l  c r y s t a l s  and gra ins.  s w i r l  - tex tu res  and flow-banding. 
The dolomi te ca rbona t i t e  host i s  s t rong ly  f r a c t u r e d  i n  ho le A86-11 but 
r e l a t i v e l y  f resh  and un f rac tu red  i n  holes A86-12, 13 and 14. The main niobium 
phase i s  columbite which i s  a l t e r e d  from pyrochlore.  Columbite occurs as 
pseudomorphous o f  t h e  pyroch lo re  c r y s t a l  form ranging i n  s i ze  f rom 0.10 mm t o  
1.00 mm. Columbite i s  concentrated i n  bands and s w i r l s  w i t h  magnet i te and 
l e s s e r  p y r i t e  and p y r r h o t i t e .  Accessory ph logop i te  and a p a t i t e  a re  always 
present. I n  general on a l a r g e  scale t h e  h ighest  columbite concentrat ions 
co inc ide  w i t h  t h e  s t rongest  magnet i te zones. On a smal ler  sca le o f  1-5 m 
co lumbi te  may o r  may not be present w i t h  magnetite. This i s  p a r t i c u l a r l y  t r u e  
i n  t h e  foo twa l l  where amphibolic bands w i t h  massive magnetite pods and bands 
a re  low i n  niobium minera l i za t ion .  
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Columbite occurs i n  two forms: 

! 

1 )  An e a r l i e r  massive magnet i te phase c o n s i s t i n g  o f  bands and pods o f  
magnet i te  5 t o  10 m t h i c k  and 10+ metres long has been fragmented and 
r a f t e d  by a l a t e r  i n j e c t i o n  o f  do lomi te  ca rbona t i t e  magma. Columbite 
g ra ins  e x h i b i t  a l o c k i n g  r e l a t i o n s h i p  w i t h  t h e  magnet i te g ra ins .  

2) L a t e r  formed crystal-pseudomorphs a f t e r  pyrochlore are f r e e - f l o a t i n g  w i t h  
magnet i te  and p y r i t e  g ra ins  i n  do lomi te  carbonat i  t e  magma. Minera l  g ra ins  
commonly e x h i b i t  f low-banding around l a r g e r  magnetite fragments and pods 
o f  an e a r l i e r  magnet i te phase. 

I n  d r i l l  ho le  A86-16 fe rsm i te  i s  t h e  dominant niobium phase i n  do lomi te  
ca rbona t i t e .  The m i n e r a l i z a t i o n  occurs i n  healed brecc ia  zones r e l a t e d  t o  
l a r g e  do lomi te  ca rbona t i t e  dyke swarms. Columbite and magnet i te a r e  v i r t u a l l y  
absent. 

8. Saddle Zone 

Dur ing  1986, 476.5 metres were d r i l l e d  i n  3 holes; A86-17: 221.58 metres, 
A86-19: 121.70 metres and A86-20: 133.20 metres. A summary o f  s i g n i f i c a n t  
d r i l l  i n t e r s e c t i o n s  i s  g iven i n  Table 11 below. 

Table 11 
1986 SIGNIFICANT DRILL INTERSECTIONS, SADDLE ZONE 

Hole From (m) To (m)  Length (m) Nb& - Zone - 
20.3 29.3 9 .o 0.76 
60.1 66.1 6.0 1.06 

141 .O 152.7 11.7 0.61 

Saddle 86-17 

86-19 20.5 83 .O 62.5 0.60 

86-20 50.2 105 .O 54.8 0.52 

Hole A86-17 (P la tes  86-3 and 86-17) 

Hole A86-17, was designed t o  t e s t  t h e  southern ex ten t  o f  m i n e r a l i z a t i o n  a t  t h e  
Saddle zone. 
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A summary o f  t h e  Nb205 grade d i s t r i b u t i o n  f o r  ho le A86-17 i s  g iven i n  Table 12 
be l  ow. 

Table 12 

Nb205 (RAE MSTRIBUTIOW: HOLE AM-17 

From - Hole No. 

A86-17 0 
10.00 

20.30 

29.30 
39.10 

51.20 

60. IO 

66.10 
85.10 

107.00 

114.70 
123.20 

141.00 

152.70 

162.90 
169.40 

207.40 

217.80 

To 

10.00 

20.30 

- 

29.30 

39.10 
51.20 

60.10 

66.10 

85.10 
107.00 

114.70 

123.20 
141.00 

152.70 

162.90 
169.40 
207.40 

21 7.80 

221.60 

Length (m) 

10.00 

10.30 

9.00 

9.80 
12.10 

8.90 

6.00 

19-00 
21.90 

7.70 

8.50 
17.80 

11.70 

10.20 
6.50 

38.00 

10.40 

3.80 

E 2 3  

overburden 

0.23 

0.76 

0.26 
0.45 

0.24 

1.06 
. .  

0.35 
0.56 
0 -32 

0.52 
0.29 

0.61 

0.19 

0.56 
0.21 

0.54 
0.31 

The r e s u l t s  o f  ho le  A86-17 show tha t  th ree  narrow bands were i n te rsec ted  
rang ing  f rom 9.0 m t o  12.0 m wide and con ta in ing  from 0.60% t o  0.76% Nb205. 
The appearance of amphibol i te  2/3 o f  t he  way down the  hole and corresponding 
drop i n  t h e  niobium content i s  i n d i c a t i v e  of t h e  approximate southern l i m i t s  
of t h e  Saddle zone. This carbonat i te -amphibo l i te  content can be loca ted  on 
surface i n  an area of poor ly  exposed amphibo l i te  outcrops. 
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M i n e r a l i z a t i o n  i s  t y p i c a l  o f  t h e  i n t e r e s e c t i o n s  encountered i n  the  1985 holes 
A85-1 t o  3 and i s  charac ter ized  by medium t o  coarse gra ined fe rsm i te  2mm t o  
5mm i n  s i z e  concentrated i n  bands 10 cm t o  1 metre t h i c k  o f  oz id i zed  
l i m o n i t i c - p y r i t i c - c a l c i t i c  c a r b o n a t i t e  i n t e r l a y e r e d  w i t h  bands o f  do lomi te  
ca rbona t i t e .  Common accessory minera ls  a r e  b i o t i t e - p h l o g o p i t e ,  a p a t i t e ,  and 
p y r i t e .  The amphi bo1 i t e  zones 
i n  ho le  A86-17 are c u t  by c a l c i t e  and do lomi te  c a r b o n a t i t e  dykes which 
occas iona l l y  c a r r y  good niobium values of  up t o  0.86% Nb2O5 across narrow 
w i d t h  o f  1.0 t o  3.0 metres. 

Magnet i te and co lumbi te  a re  v i  r t u a l  l y  absent . 

Saddle - Saddle West Fence (P la tes  86-3 and 86-18) 

A fence o f  ho les was designed t o  t e s t  t h e  n iob ium p o t e n t i a l  o f  a cont inuous 
sec t i on  o f  t he  ca rbona t i t e  through t h e  Saddle West and Saddle zones. Th is  
fence inc ludes  holes A85-4, A86-18, A86-19 and A86-20. The t a r g e t  depth o f  
ho les A86-18, 19 and 20 was n o t  achieved due t o  cav ing  cond i t i ons  i n  t h e  
holes.  The d r i l l  rods became stuck and these holes f e l l  sho r t  o f  t h e  designed 
t a r g e t  depth c r e a t i n g  a 75 m gap between h o l e  A86-18 and 19 and between A86-19 
and 20 which resu l ted  i n  a d iscont inuous  o r  segmented sec t i on  across t h e  
Saddle and Saddle West zones. In '  two cases, holes A86-18 and A86-19, 
m i n e r a l i z a t i o n  was in te rsec ted  i n  t h e  bottom 6 t o  10 metres o f  t h e  hole. Hole 
A86-18 w i l l  b e  d i s c u s s e d  under  t h e  s e c t i o n  d e s c r i b i n g  t h e  S a d d l e  West d r i l l i n g  
r e s u l t s  . 
Hole A86-19 (P la tes  86-3 and 86-18) 

Hole A86-19 was c o l l a r e d  200 metres southeas ter ly  a long t h e  fence-sect ion f rom 
ho le  A86-18 and 250 m N.W. o f  ho le  A85-3. A summary o f  t h e  Nb205 grade 
d i s t r i b u t i o n  f o r  ho le  A86-19 i s  g iven  i n  Table 13 below. 

Table 13 

NBMS at€ NSTRIBUTIOI: HOLE A86-19 

Hole No. -- From Ta Length (m) E25 

A86-19 0 10.00 10.00 overburden 

10.00 12.60 2.60 0.46 

12.60 20.50 7.90 0.53 

20.50 36.60 16.10 0.64 

36.60 64.50 27.90 0.45 0.60% across 
62.50 metres 

64.50 83.00 18.50 0.78 

83.00 111.70 28.70 0.18 

111.70 121.70 10.00 0.68 The hole bottomed ' 

i n  mineral izat ion 
i 
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The r e s u l t s  o f  ho le  A86-19 show t h a t  t h e  minera l i zed  i n t e r s e c t i o n s  are  
s i g n i f i c a n t  bu t  l e s s  spec tacu la r  than t h e  r e s u l t s  f rom ho le  A85-3. The 
e l e v a t i o n  o f  t he  i n t e r s e c t i o n s  i n  A86-19 were about 160 metres lower  than  t h e  
sur face pro jec ted  m i n e r a l i z a t i o n  o f  ho le  A85-3 a t  1975 metres. Th is  con f i rms  
t h e  down d i p  c o n t i n u i t y  o f  m i n e r a l i z a t i o n  a t  t h e  Saddle zone as f i r s t  
suggested by the  1985 d r i l l i n g  r e s u l t s .  As d r i l l i n g  i s  wide spaced (200 
metres) i t  i s  d i f f i c u l t  t o  i n f e r  t h e  c o n t i n u i t y  o f  m i n e r a l i z a t i o n  a long 
s t r i k e .  M i n e r a l i z a t i o n  c o n s i s t s  o f  f i n e  t o  medium gra ined f e r s m i t e  1 mm t o  3 
mm i n  s i z e  concentrated i n  bands o f  ox id i zed  p y r i t i c - c a l c i t i c  do lomi te  
c a r b o n a t i t e  10 cm t o  2 metres wide. Accessary minera ls  i n c l u d e  a p a t i t e ,  
p y r i t e ,  phlogopite-, c h l o r i t e  whereas magnet i te and co lumbi te  a r e  v i r t u a l l y  
absent. 

Hole A86-20 (P la tes  86-3 and 86-18) 

Hole A86-20 was c o l l a r e d  150 metres a long t h e  s t r i k e  o f  t h e  fence-sec t ion  f rom 
h o l e  A86-19 and 200 metres west o f  ho le  A85-3. I n  a d d i t i o n  t o  c o n t r i b u t i n g  t o  
t h e  d r i l l  fence-sect ion,  ho le  A86-20 was designed t o  t e s t  f o r  t h e  southwestern 
l i m i t s  o f  t h e  Saddle zone m ine ra l i za t i on .  Adverse d r i l l i n g  c o n d i t i o n s  ( d r y  
ho les)  resu l ted  i n  rods being s tuck  and t h e  designed t a r g e t  depth was n o t  
achieved r e s u l t i n g  i n  an incomplete t e s t  o f  t h e  southwestern ex tens ion  o f  t h e  
Saddle zone m ine ra l i za t i on .  

A summary o f  the.Nb205 grade d i s t r i b u t i o n  f o r  hole  A86-20 i s  g iven  i n  Table 14 
bel ow. 

Table 14 

N8205 ( 3 1 A E  DISTRIBUTION: HOLE AM-20 

Hole No. - From - To Length (m) E205 

A86-20 0 7.30 7.30 overburden 
7.30 20.00 12.70 0.44 

20.00 50.20 30.20 0.29 
50.20 61.90 11.70 0.58 

61.90 81 .OO 19-10 0.44 
81.00 93.00 12.00 0.54 0.52 across 54.8 rn 

93.00 105.00 12.00 0.55 
105.00 133.20 28.20 0.34 

The r e s u l t s  show t h a t  m i n e r a l i z a t i o n  i s  o f  low grade and probably  represents  a 
t r a n s i t i o n  between Saddle zone m i n e r a l i z a t i o n  and very low grade do lomi te  
carbonat i  t e .  
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C. Saddle West Zone (P la tes  86-3 and 86-18) 

Dur ing 1986, ho le  A86-18 was d r i l l e d  as p a r t  o f  a fence compr is ing A85-4, 
A86-19 and A86-20. It was c o l l a r e d  a t  t h e  same l o c a t i o n  as A85-4 bu t  d r i l l e d  
i n  t h e  oppos i te  d i r e c t i o n  and was designed t o  t e s t  t h e  w i d t h  o f  t h e  Saddle 
West zone. The lower  p a r t  o f  t he  ho le  encountered an amph ibo l i t i c  band 35 
metres wide which corresponds t o  an apophysis o f  amph ibo l i te  mapped on 
surface. The amphibo l i te  i s  c u t  by numerous do lomi te  and c a l c i t e  ca rbona t i t e  
dykes 0.5 m t o  5 metres wide. The ho le  was stopped s h o r t l y  a f t e r  passing 
through the  amphibo l i te  band because rods were g e t t i n g  stuck.  The l a s t  6 
metres o f  t h e  ho le  cons is ted  o f  we l l  m inera l i zed  do lomi te  c a r b o n a t i t e  which 
may represent  t h e  western edge o f  t he  Saddle zone m ine ra l i za t i on .  It appears 
t h a t  t h e  amphi bo1 i t e  apophysi s forms t h e  boundary between Saddl e and Saddle 
West. It appears t h a t  t h e  Saddle West zone may be complete ly  enveloped by a 
remnant amph ibo l i te  annulus. A summary o f  t h e  Nb$5 grade d i s t r i b u t i o n  f o r  
ho le  A86-18 i s  g iven  i n  Table 15 below. 

To Length (rn) XNb23 - F ran - Hole No. 

A86-1R 0 9.14 9.14 overburden 

9.10 23.40 14.30 0.60 

23.40 31.40 8.00 0.34 0.571 across 

31.86 rn 
31.40 41.00 9.60 0.72 

41.00 74.93 33.93 0.28 

74.93 96.57 21.64 0.43 

96.57 116.45 19.88 0.20 

116.45 122.22 5.77 0.65 The hole bottomed 

1 n m i n e r a l i z a t i o n  

The r e s u l t s  show t h a t  t he  upper 1/3 o f  t h e  ho le  i s  minera l i zed  and i n  
con junc t i on  w i t h  t h e  r e s u l t s  o f  ho le A85-4, show an approximate t r u e  w id th  o f  
t h e  Saddle West zone t o  be about 80 metres and averaging 0.65% Nb205. 
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0. Distribution o f  Niobium Phases a t  Aley 

'It appears tha t  t h e  n iob ium phases a t  Aley a re  zoned w i t h i n  t h e  c a r b o n a t i t e  
complex, namely, 

1) 
2) 
3) 

Pyrochlore occurs a t  t h e  top  and o u t e r  margins o f  t he  c a r b o n a t i t e  p lug .  
Columbite occurs lower  and a t  t h e  c e n t r a l  co re  o f  t h e  c a r b o n a t i t e  p lug .  
Fersmite occurs a t  t h e  t r a n s i t i o n  between pyrochlore and co lumbi te .  

Pyroch lo re- r i ch  zones, a l though smal l ,  genera l l y  occur i n  c a l c i t e  c a r b o n a t i t e  
dykes and s i l l s  a t  t h e  h igher  e l e v a t i o n s  near the  o u t e r  margins of  t h e  
carbonat i  t e  p lug.  

Niobium Zone 
Centra 1 
Saddl e 
Saddl e West 

Niobium Phase 
co lumbi te  >> fersmi t e  > pyroc h l  o re  
fe rsm i te  >> pyrochlore 
pyroch lo re  = fersmi te  

5.00 BULLDOZER TRENCHING AND CHIP SAMPLING 

During 1986 approximately 1493 metres o f  c a t  t rench ing  and bedrock-chip 
sampling was performed on t h e  Central zone ( 7 7 8  metres) and t h e  Goat zone (715  
metres).  The 5 metre c h i p  sampling i n t e r v a l  produced 35 kg o f  m a t e r i a l  which 
was crushed t o  9 mm s i z e  and 1 /8  s p l i t s  were then sent t o  t h e  E x p l o r a t i o n  
Research Laboratory f o r  n iob ium analyses by t h e  pressed p e l l e t  XRF method. 

5.10 Trenching Results 

A. Central Zone ( P l a t e s  86-10, 86-11, 86-12) 

Dur ing 1986 f i v e  t renches were excavated on t h e  Centra l  zone (778 metres). 
Continuous outcrop was not achieved i n  most  instances so the re fo re  subcrop 
rubb le  and t a l u s  were i nc luded  f o r  completeness. 

Table 16 
1986 REPRESEWTATIVE TREKH MSAYS AT CENTRAL ZONE 

Trench From (m) - Zone 

Central CZ86-13 0 
70 

120 

CZ86- 14 0 

CZ86-20 0 
35 

145 
24 5 
305 
330 
39 1 
40 1 

- 
i nc 1 udi ng 

CZ86-22 0 
10 
20 

CZ86-23 0 
41 

To (m) Length 

175 175 
90 20 

145 25 

100 100 

35 35 
145 110 
245 100 
305 60 
330 25 
391 61 
40 1 10 
468 67 

10 10 
20 10 
30 10 

41 41 
81 40 

E 2 0 5  (XI 
0.24 
0.42 
0.43 

0.25 

Till  
0.44 
0.25 

0.86 
T i l l  
0.77 
0.36 

0.84 
Tal  us 
0.82 

Ta lus  
0.46 

0.48 
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Trench CZ 86-13 ( P l a t e  86-11) 

This  t rench, l oca ted  70 metres n o r t h  o f  Trench CZ85-6 (0.80% Nb2O5 across 55.0 
metres) and 100 metres n o r t h  o f  ho le A86-14 was designed t o  t e s t  t h e  n o r t h  
l i m i t  o f  m i n e r a l i z a t i o n  encountered a t  t h e  Centra l  zone. The low niobium 
r e s u l t s  i n  f a c t  c o n f i r m  t h a t  CZ86-13 was loca ted  o u t s i d e  o r  n o r t h  o f  t h e  
m i n e r a l i z a t i o n  o f  t h e  Cent ra l  zone. The rocks c o n s i s t  o f  coarse gra ined f resh  
dolomi te c a r b o n a t i t e  w i t h  r a r e  small bands o f  magnet i te and no v i s i b l e  
fe rsm i te  o r  c o l  umbi t e  . 
Trench CZ86-14 ( P l a t e  86-12) 

This  t rench  was l o c a t e d  a long a dead-end road 200 metres n o r t h  o f  ho le  A86-16 
and corresponds t o  a s o i l  geochem anomaly where 12 samples a t  15 m i n t e r v a l s  
average 0.68% Nb201j. The bedrock exposures were scarce and any r e s u l t s  were 
low. The h igher  geochem values o r i g i n a t e  f rom dark red-brown recess ive 
ox id i zed  zones which r a r e l y  produce f r e s h  bedrock exposures. The e n t i r e  100 m 
o f  c h i p  sampling average 0.25% Nb2O5, 0.64% Nb2O5 across 5.00 metres. The 
geology and assay va lues i n  t rench  CZ86-14 resemble those i n  t r e n c h  CZ86-13, 
loca ted  350 metres t o  t h e  west. Th is  might suggest t h a t  t r e n c h  CZ86-14 i s  
a l so  n o r t h  o f  t h e  Cent ra l  zone m ine ra l i za t i on .  

Trench CZ86-20 ( P l a t e  86-10) 

The t rench  was excavated a long the  1660 m contour  i n t e r v a l  approx imate ly  100 
metres west o f  known m i n e r a l i z a t i o n  encountered i n  t rench  CZ85-7 and 50 metres 
west o f  t h e  sur face  p r o j e c t i o n  o f  m i n e r a l i z a t i o n  encountered i n  ho le  A86-13. 
Bedrock exposures a r e  i n t e r m i t t e n t  and i n h i b i t e d  by a t h i c k  cover  o f  g l a c i a l  
till. The e n t i r e  t r e n c h  was s o i l  sampled a t  15 metre i n t e r v a l s .  Values range 
from 0.32% t o  2.96% Nb205 and t h e  average o f  19 s o i l  samples was 0.73% Nb205. 
Magneti te-colurnbi t e  minera l  i z a t i o n  (0.86% Nb205 across 25 m) was encountered 
i n  p r o x i m i t y  t o  t h e  up-d ip sur face p r o j e c t i o n  o f  t he  magnet i te-columbite 
m i n e r a l i z a t i o n  i n t e r s e c t e d  i n  ho le  A86-13. 

Trench CZ86-20 was extended a long the  road c u t  where CZ86-20 was sampled. 
G lac ia l  t i l l  i n h i b i t e d  good bedrock exposures. A 10 metre s e c t i o n  o f  bedrock 
adjacent t o  g l a c i a l  t i l l  assayed 0.77% Nb2O5. 

Trench CZ86-23 (P1 a t e  86-10) 

Th is  t rench  was loca ted  on a switchback above t h e  end o f  CZ86-20 and tes ted  
the  western extens ion o f  t h e  m ine ra l i za t i on .  Only weak magnet i te  was observed 
i n  t h e  outcrops and assays were genera l l y  low. 

Trench CZ86-22 - Bear Creek ( P l a t e  86-11) 

This  t rench  i s  l o c a t e d  120 metres east o f  ho le  A86-12 i n  Bear Creek where 
l a r g e  pods and s w i r l s  o f  magnet i te up t o  5 metres across a re  exposed i n  
g l a c i a l l y  po l i shed bedrock surfaces. The hos t  do lomi te c a r b o n a t i t e  i s  cream 
t o  yellow-brown and resembles t h e  dolomi te c a r b o n a t i t e  encountered i n  ho le 
A86-12. The m ine ra l i zed  zone i s  roughly  30 metres wide and assayed 0.83% 
Nb2O5. 
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8. &at Zone ( P l a t e  86-19) 

Dur ing 1986 four t renches were excavated on t h e  Goat Zone (715 m). Continuous 
outcrop was no t  achieved i n  most instances so there fore  subcrop rubb le  and 
t a l u s  ma te r ia l  was sampled. L i k e  t h e  Centra l  zone, t h e  Goat zone was 
i n i t i a l l y  a s o i l  geochem anomaly f i r s t  detected du r ing  1983 by 2 contour  s o i l  
l i n e s .  De ta i l ed  contour  s o i l  sampling i n  1984 and fol low-up road bank s o i l  
sampling i n  1985 produced a l a r g e  anomalous area which was t renched and c h i p  
sampled i n  1986. A summary o f  rep resen ta t i ve  assays f o r  t he  1986 t rench ing  
program can be seen i n  Table 17  below. 

Table 17 
1986 REPRESENTATIVE TREm ASSAYS - 6OAT ZONE 

Zone Trench From (m) To (m) 

Goat 6286-15 0 150 
i nc 1 udi  ng 20 50 

- 

6286-16 0 35 

1x86-17 0 65 
65 140 

140 165 
165 215 
215 265 

Length %9a 
150 0.33 
30 0.45 

35 0.38 

65 0.31 
15 0.53 
25 0.35 
50 0.84 
50 0.34 

6286-18 0 15 15 Ta l  us 
15 120 105 0.32 

120 165 45 0.83 

185 250 65 0.46 
250 280 30 0.32 

165 185 20 0.27 

Trench 6286-15 (P la te  86-19) 

Th is  t rench  was designed t o  t e s t  t he  nor thern  l i m i t  o f  t h e  Goat zone s o i l  
anomaly where road bank s o i l  values range from 0.25% t o  0.83% Nb2O5 along a 
150 metre sec t ion  o f  road. The c h i p  sample assay values a r e  very  low and 
suggest t h a t  t h e  s o i l  anomaly has been dispersed down slope f rom i t s  bedrock 
source. 

Trench 6286-16 (P la tes  86-19) 

Th is  t rench  was designed t o  t e s t  t h e  r i d g e  area which separates t h e  Centra l  
zone f rom t h e  Goat zone. Here, s o i l  sample values range f rom 0.59% t o  1.14% 
Nb2O5 a long a 35 metre sec t i on  o f  road. The c h i p  sample assay va lues a re  very 
low and suggests a down-slope d i spe rs ion  from i t s  i n i t i a l  bedrock source. 
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Trench 6286-17 (P1 a t e  86-19) 

Th is  t rench  was designed t o  t e s t  a 265 metre long contour  road c u t  where road 
bank s o i l  values range f rom 0.47% t o  2.76% Nb2O5, average 0.78% Nb205. The 
c h i p  sampling encountered a 50 metre sec t ion  o f  ox id i zed  do lomi te  c a r b o n a t i t e  
w i t h  minor magnet i te which assayed 0.84% Nb2O5. The bedrock i s  s t r o n g l y  
ox id i zed  and no d e t a i l s  o f  t h e  minera l i zed  i n t e r v a l  c o u l d  be seen except f o r  
t h e  occasional  5 cm band o f  unoxid ized magnetite.' Resampling o f  t h i s  zone 
occurred a f t e r  some s lumpl ing;  t h e  assay was 0.78%Nb205. 

Trench 6286-18 (P1 a t e  86-19) 

This  t rench  was designed t o  t e s t  a 280 metre long contour- road c u t  50 metres 
south and downslope f rom t rench  6286-17. Contour s o i l  sampl ing re tu rned  
values ranging from 0.56% t o  1.02% Nb2O5 and average 0.79% Nb205 a long a 75 
metre sect ion.  Due t o  an impassib le  r i b  o f  bedrock, t h i s  t rench  f a i l e d  t o  
reach t h e  p ro jec ted  s t r i k e  extens ion o f  t h e  m i n e r a l i z a t i o n  encountered i n  
t rench  6286-17. The c h i p  sampling encountered a 45 metre s e c t i o n  o f  very  
s t r o n g l y  ox id i zed  m a t e r i a l  ( s o i l  and rubb le )  which assayed 0.83% Nb2O5. Due 

t o  t h e  l a c k  o f  outcrop, no d e t a i l s  o f  t he  minera l i zed  i n t e r v a l  were observed 
except f o r  t he  occasional  p iece  o f  magnet i te.  The m ine ra l i zed  i n t e r v a l  does 
no t  correspond t o  the  one encountered i n  t rench 6286-17, 50 metres up-slope. 

6.00 GEOCHEMISTRY 

S o i l  geochemistry has proven t o  be an e f f e c t i v e  and inexpensive method o f  
prospect ing f o r  n iob ium mine ra l i za t i on .  Contour s o i l  sampling and road bank 
s o i l  sampling have been ins t rumenta l  i n  l o c a t i n g  bo th  t h e  Cent ra l  and Goat 
zones. Follow-up c a t  t rench ing  and c h i p  sampling have l o c a t e d  m ine ra l i zed  
bedrock which have helped t o  e s t a b l i s h  d r i l l  t a rge ts .  

Procedure 

The s o i l  samples were r o u t i n e l y  c o l l e c t e d  from t h e  "B" Horizon, placed i n  
K r a f t  envelopes and shipped t o  Cominco's Exp lo ra t i on  Research Laboratory  i n  
Vancouver, B.C. A t  t h e  Cominco l a b  the  samples were d r i e d  and s ieved and 50 
gm o f  -80 mesh m a t e r i a l  saved f o r  processing. Analyses f o r  Nb ppm by the  
pressed p e l l e t  XRF method was achieved by: 

(a )  
(b)  
( c )  
(d )  Compressing t h e  m ix tu re  i n  t h e  aluminum cup t o  40,000 p s i  t o  make t h e  

(e )  

Mix ing  4 gm o f  -80 mesh mate r ia l  w i t h  4 gm o f  Bor ic  Acid. 
M i l l i n g  t h i s  m i x t u r e  f o r  3 minutes. 
Pour ing t h e  m i x t u r e  i n t o  a 40 mm diameter by 3 mm h igh  aluminum cup. 

pressed pe l  l e t .  
The preserved p e l l e t  i s  analyzed by XRF t o  determine t h e  Nb conten t .  

Dur ing 1986 d e t a i l e d  contour  s o i l  sampling was performed on t h e  Cent ra l  zone 
(283 samples) and on t h e  Goat zone (100 samples). P re l im ina ry  contour  s o i l  
sampling (75 samples) was performed on the  slopes eas t -nor theas t  o f  the  Goat 
zone t o  t h e  eastern amphibo l i te  contac t .  
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6.10 Contour and Road-Bank Soil  Sanpling 

A. Central Zone Results (P la tes  86-4 and 86-5) 

Dur ing t h e  f i r s t  season o f  e x p l o r a t i o n  i n  1983, t h e  r e s u l t s  of  two contour  
s o i l  l i n e s  i d e n t i f i e d  a smal l  area anomalous i n  niobium. I n  1984 fo l low-up 
road excavat ion and d e t a i l e d  road bank s o i l  sampling a t  15 metre i n t e r v a l s  
revealed a l a r g e  geochem anomaly measuring 300 metres by 500 metres. The 
n iob ium values i n  s o i l s  ranged from 0.30% t o  2.00% Nb2O5 and t h e  average o f  
124 samples was 0.75% Nb2O5. C a t  t r ench ing  and c h i p  sampling i n  1985 exposed 
magnet i te-columbite m i n e r a l i z a t i o n  i n  do lomi te carbonat i te .  High grade zones 
of  1.04% Nb2O5 across 20 metres were encountered. Diamond d r i l l i n g  i n  1986 
encountered s i m i l a r  m ine ra l i zed  zones 100 metres below surface. D e t a i l e d  
contour  s o i l  sampling a t  20 metres apar t  was designed t o  i d e n t i f y  t h e  
subsurface t r a c e  o f  t h e  h i g h  grade m i n e r a l i z a t i o n  encountered i n  ho les  A86-15 
and A86-16. Pa r t  o f  t h e  o b j e c t i v e  o f  these two holes was t o  d e f i n e  t h e  
southern l i m i t  o f  t h e  Cent ra l  zone m ine ra l i za t i on .  A s i g n i f i c a n t  s o i l  
anomaly, measuring 250 metres long (s lope d is tance)  and 40 m t o  80 m wide 
( h o r i z o n t a l  contour  d i s tance )  and averaging 0.70% Nb205 i s  l o c a t e d  f rom 20 m 
t o  100 m south o f  ho le  A86-15 and s t r i k e s  upslope 250 metres e a s t e r l y  t o  h o l e  
A86-16. This  s o i l  anomaly a l so  co inc ides  w i th  a s t rong magnetic anomaly o f  
s i m i l a r  dimensions. A l a r g e  r e l a t i v e l y  untested a rea  occurs between t h e  
subsurface m i n e r a l i z a t i o n  i n  ho le A86-16 o f  t h e  Centra l  zone and 
m i n e r a l i z a t i o n  exposed on t h e  Goat zone. S o i l  sampling a t  t h e  1825 m 
e l e v a t i o n  contour  encountered niobium values which ranged f rom 0.38% Nb205 t o  
0.81% Nb205 and averaged 0.65% Nb2O5 across 40 m a long s t r i k e  100 m t o  t h e  
eas t  from ho le  A86-16. Another segment o f  t he  1825 m contour  50 metres t o  the  
n o r t h  conta ins  0.67% across 180 metres. Fu r the r  d e t a i l e d  diamond d r i  11 i n g  
w i l l  be requ i red  t o  t r a c e  and i d e n t i f y  t h e  s t r i k e  extens ions o f  m ine ra l i zed  
zones encountered i n  h o l e  A86-16 and determine whether Cent ra l  and Goat zone 
m i n e r a l i z a t i o n  i s  cont inuous. Table 18 below summarizes t h e  anomalous contour  
i n t e r v a l  s . 

Table 18 
CENTRAL ZONE CONTOUR SOIL ANOMALIES 

Eleva t ion  Contour 
Sampled (m) 

1625 
1650 

1675 
1700 
1750 

1825 

Anomalous I n t e r v a l  Average Grade 
Length (m) - 3 9 0 5  

20 
40 
20 
60 
70 
20 

250 
40 

180 

0.68 
0.85 
0.71 
0.73 
0.68 
0.72 
0.71 
0.65 
0.67 
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7-00 GEOPHYSICS 

7.10 Introduction 

Dur ing 1985, Cat t r e n c h i n g  and c h i p  sampling on t h e  Cent ra l  zone exposed 
several  areas o f  magne t i t e - r i ch  do lomi te ca rbona t i t e  cha rac te r i zed  by small 
sca le  bands o f  d isseminated magnetite, co lumbi te  and Fe-sulphides and l a r g e r  
sca le bands, s w i r l s  and lenses o f  massive magnet i te w i t h  f i n e  gra ined (1.0 mm) 
in te rgrowths  o f  co lumbi te .  Assayed i n t e r v a l s  o f  approximately 20 m t o  50 m 
conta ined s i g n i f i c a n t  n iob ium ranging from 0.80% Nb2O5 t o  1.04% Nb2O5. 

The magnetite-niobium c o r r e l a t i o n  was f u r t h e r  subs tan t ia ted  by the  1986 
d r i l l i n g  on t h e  Cent ra l  zone where 20+ metre t h i c k  zones o f  magnet i te - r i ch  
do lomi te  c a r b o n a t i t e  c o n t a i n i n g  correspondingly  h igh  va lues i n  NbpO5 were 
i n t e r s e c t e d  a t  150 metres below surface. Due t o  ex tens ive  overburden cover, 
t r a c i n g  sur face m i n e r a l i z a t i o n  tends t o  be d i f f i c u l t  . Tes t ing  by c l o s e l y  
spaced shal low d r i l l  ho les  would be expensive so a d e t a i l e d  ground magnetic 
survey was i n i t i a t e d  as an a l t e r n a t e  method o f  t r a c i n g  and determin ing t h e  
s t r i k e  c o n t i n u i t y  o f  known magnet i te (niobium?) zones beyond t h e i r  t rench 
exposures. 

7.20 Data Collection (Sc in tex  MP-2 Magnetometer) 

An o r i e n t a t i o n  magnetic survey along roads i n  t h e  Cent ra l  zone w i t h  a 5 metre 
reading i n t e r v a l  showed promise f o r  magnetics as a m i n e r a l i z a t i o n - t r a c i n g  
technique. An area o f  approximately 700 metres by 400 metres over  t h e  Central  
zone was se lected - f o r  d e t a i l e d  magnetics. F ive,  700 metre l ong  E-W t rend ing  
chained and s lope-corrected basel ines were i n s t a l l e d  100 metres apart .  
Magnetic readings were recorded a t  5 metre i n t e r v a l s  a long chained and 
s lope-corrected N-S t r e n d i n g  c ross - l i nes  space 20 metres apar t .  The e n t i r e  
g r id ,  l oca ted  above t r e e - l i n e  permi t ted  easy and accurate i n s t a l l a t i o n  o f  t h e  
20 metre spaced c ross - l i nes .  a 2 man 
crew s igh t i ng ,  cha in ing  and marking the  s t a t i o n s  on t h e  ground fo l lowed by t he  
inst rument  operator.  

The survey team cons is ted  o f  t h r e e  men: 

A t o t a l  o f  16 - l i ne  k i l omete rs  was surveyed du r ing  a 1 week per iod .  F i f t e e n  
base s t a t i o n s  were i n s t a l l e d  throughout t h e  survey area and readings were 
recorded and compared on an hour l y  basis.  Dur ing t h e  survey p e r i o d  the re  were 
no major magnetic d is turbances ( <  50 gamma v a r i a t i o n s )  and thus  no co r rec t i ons  
o f  t h e  data were made. MagnetE s u s c e p t i b i l i t y  readings a l s o  were recorded 
f o r  every metre of  d r i l l  co re  f rom t h e  Centra l  zone, us ing  a S c i n t r e x  SM-5. 

7-30 Data Presentation (P la tes  86-6 t o  86-9) 

The t o t a l  f i e l d  magnetic data were p l o t t e d  and hand contoured w i t h  a 
geo log ica l  b ias  on 1:500 scale maps. The background va lue f o r  unmineral ized 
dolomi te ca rbona t i t e  i n  t h e  survey area was 58,000 gammas. The readings 
throughout t h e  survey area ranged from 56,000 gammas t o  67,000 gammas, and 
50,000 gammas was subt rac ted  f rom t h e  f ie ld - recorded magnetic readings p r i o r  
t o  p l o t t i n g .  

! 
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7.40 Data Interpretation 

The survey area i s  dominated by l a r g e  l o b a t e  magnetic anomalies which e x h i b i t  
a d i s t i n c t i v e  l i n e a r  coincidence w i t h  t h e  i n f e r r e d  geologica l  t rend  o f  t h e  
m ine ra l i za t i on .  General ly,  f i e l d  readings o f  .59,000 gammas correspond t o  
small amounts o f  v i s i b l e  magnet i te as e i t h e r  f l o a t  o r  as disseminated bands i n  
outcrop. S i g n i f i c a n t  bands ( 1  m t o  5 m) of massive magnet i te correspond t o  
readings o f  > 60,000 gammas. A more d e t a i l e d  magnetic p i c t u r e  was obta ined 
from magnetic suscept i  b i  1 t y  values over a correspondi  ng i n t e r v a l  o f  d r i  11 
core. These showed t h a t  not  a l l  n iobium m i n e r a l i z a t i o n  (co lumbi te)  i s  
associated w i t h  magnetite. The converse i s  a l so  t rue ,  i n  t h a t  not  a l l  
magnetite conta ins niobium mine ra l i za t i on .  The strongest magnetic anomalies 
o v e r l i e  the  western p o r t i o n  of t h e  g r i d  (0 metres west t o  380 metres west)  and 
co inc ide w i th  t h e  s i g n i f i c a n t  occurrences of magnet i te associated w i th  t h e  
niobium m i n e r a l i z a t i o n  encountered i n  holes A86-12, 13 and 14. The weaker 
magnetic anomalies o v e r l i e  the  eastern p o r t i o n  o f  t he  g r i d  (0 metres t o  300 
metres eas t )  and co inc ide  w i t h  very minor magnet i te but  s i g n i f i c a n t  niobium 
mine ra l i za t i on  encountered i n  holes A86-15 and A86-16. The magnetic 
suscept i  b i  1 i t y  readings recorded on these two holes are  re1 a t i  ve ly  very 1 ow. 

7.50 Qneral Remarks 

No d i r e c t ,  unique c o r r e l a t i o n  e x i s t s  between magnet i te and t h e  niobium 
minera ls  (pyrochlore,  fersmite,  columbite).  A magnetic survey w i l l  no t  l i k e l y  
i d e n t i f y  t h e  h ighest  grade zone o f  m i n e r a l i z a t i o n  but w i l l  i d e n t i f y  t h e  
general zone o f  i n t e r e s t  i n t o  which a ho le  o r  se r ies  o f  ho les should be 
d r i l l e d .  It would no t  be wise t o  d r i l l  t e s t  on ly  t h e  s t rongest  magnetic 
anomal ies.  

Fu r the r  close-spaced d r i l l i n g .  (50 m )  w i l l  be necessary t o  f u l l y  t e s t  t h e  
e f fec t i veness  o f  t h e  ground magnetic survey and w i l l  be necessary t o  address 
problems o f  i d e n t i f y i n g  t rends  and s t r i k e - c o n t i n u i t y  o f  10 t o  50 metre wide 
zones o f  magnet i t e - r i  ch niobium mineral  i z a t i  on. 

Had these magnetic data been a v a i l a b l e  p r i o r  t o  s e l e c t i n g  d r i l l  ta rge ts ,  some 
holes would have been c o l l a r e d  somewhat d i f f e r e n t l y ,  t o  b e t t e r  t e s t  magnetic 
highs as we l l  as t o  search fo r  minera l i za t ion .  

8.00 COKLUSIONS 

1. D r i l l i n g  a t  Cent ra l  zone has tended t o  con f i rm  t h e  presence o f  
n iobium-mineral ized zones in fe r red  from t rench ing  done i n  1985. 

2. Trenching a t  Goat zone suggests t h a t  a d d i t i o n a l  n iob ium-minera l ized 
zones e x i s t  east  o f  Centra l  zone: these may be one continuous roughly 
E-W minera l i zed  t r e n d  which roughly b i s e c t s  t h e  carbonat i te .  

3. D r i l l i n g  a t  Saddle and Saddle West zones has found extensions t o  
minera l i zed  zones f i r s t  i n te rsec ted  i n  1985, and has helped e s t a b l i s h  
t h e  edges fo  these zones. 
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4. Contour s o i l  geochemistry i s  an e f f e c t i v e  method of  genera l l y  l o c a t i n g  
favourable areas w i t h i n  t h e  area under la in  by ca rbona t i t e .  Anomalies 
should be trenched and sampled. 

5. D e t a i l e d  magnetic surveys on sur face  backed up comparison o f  magnetic 
s u s c e p t i b i l i t y  and grade data on co re  o f f e r s  some promise as a method o f  
t r a c i n g  m ine ra l i zed  zones i n  overburden-covered areas, a l b e i t  
i nd i rec t 1 y . 

6 .  S i g n i f i c a n t  bodies o f  m i n e r a l i z a t i o n  grad ing  two t h i r d s  t o  t h r e e  
quar te rs  o f  a percent Nb2O5 can l i k e l y  be de l i nea ted  w i t h  f u r t h e r  
d r i l l i n g  a t  Aley. 

7. M e t a l l u r g i c a l  t e s t  work on d r i l l  co re  and t r e n c h  samples i s  warranted. 

Reported by 
K.R. P r ide  
P ro jec t  Geologist  

KRP/jd 

Endorsed by 
J .M. Hami 1 t o n  
Manager, Exp lo ra t i on  
- Western Canada 

D i s t r i b u t i o n :  FAME Program, V i c t o r i a  
Cominco Exp lo ra t i on  - Admin. 

- W.D. 



APPENDIX "A" 

1986 DRILL LO6S GEORES FORMAT 



DEF I NIT ION OF ABBREVIATIONS 

Major U n i t s  
@ 

OVBD 

O X I D  

SHER 

M 

MM 

AM 

cc 
CD 

CC-CD 

A t M X  

A+CC 

A t C D  

M o d i f i e r s  

overburden 

ox ide  

shear zone 

magnet i te - disseminated 

magnet i te - massive 

amphi bo1 i t e  

c a l c i t e  ca rbona t i t e  

do lomi te  carbonat i  t e  

c a l c i t i c - d o l o m i t i c  c a r b o n a t i t e  

amphi bo1 i t e  and mixed CC-CD 

amphibo l i te  and c a l c i t e  c a r b o n a t i t e  

amph ibo l i te  and dolomi te c a r b o n a t i t e  

amphi bo1 i t e  

e xp l  os  i on brecc i a 

c a l c i t i c  

dolomi t i c  

ph logop i te  . 

carbonate brecc ia  

dyke 
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*****************it 

***it************** 
* ID: A86-11 9 

C O M I N C O  L T D .  - G E O R E S  
DRILLHOLE LISTING REPORT - ALEY 

DR I LLHOLE HEADER 

PAGE 1 DATE: JAN 13/87 

***********it+**+** 

*******it****++***+ 
* ID: A86-11 . 0 

LAT I TUDE 11 128.0 
DEPARTURE 10374.0 
ELEVAT I ON 1550.00 
D I P  -45.0 
AZ I MUTH 30.0 
LENGTH 150.57 
OVERBURDEN 0.00 

DR I LLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER INITIALS RJS 
DATE DRILLED 86 
RAT I ONAL I ZE NO 
REV1 S.1 ON DATE JAN 13/87 
UNITS METR I C 

SURVEY DATA 

SURVEY PO I NTS 

DEPTH D I P  Az I MUTH 

150.00 -57.0 30.0 

UN I T S  

NAME FROM 

OVBD 0.00 
CD 3.28 
M 8.07 
P 40.52 
Y 40.52 
X 45.15 
X 65.72 
Y 83.55 
Y 96.05 
Y 705.00 
M 126.30 

126.40 
M MM 126.50 

TYPE CONF TO 

TOP 3.28 
TOP 150.57 
TOP 75.02 
TOP 40.90 
TOP 40.90 
TOP 49.39 
TOP 69.20 
TOP 85.50 
TOP 96.43 
TOP 106.05 
TOP 126.40 
TOP 126.50 
TOP 128.44 

UN I TS/ PART I NG DATA 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
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****************** 
***************it** 
* I D :  A86-12 * 

LATITUDE 11245.0 
DEPARTURE 10443.0 
ELEVAT I ON 1580.00 
01 P -50.0 
A2 I MUTH 20.0 
LENGTH 178.92 
OVERBURDEN 0.00 

SURVEY PO I NTS 

DEPTH D l  P Az I MUTH 

157.60 -60.0 20.0 

UN I T S  

NAME 

OVBD 
CD 
CD 
M 
cc 
M 
CD 
CD 
CD 
H 
A+CD 
A 
B 
CD 
A+CD 
A 
B 
CD 
A+HX 
M 
A+CD 

FROM 

0.00 
6.56 

12.65 
33.90 
50.90 
50.90 
53.90 
62.63 
87.50 
89.00 

105.85 
105.85 
105.85 
109.15 
117.80 
117.80 
117.80 
120.30 
129.60 
132.50 
134.80 

TYPE CONF TO 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

6.56 
12.65 
50.90 
40.73 
53.90 
62.63 
62.63 
87.50 

105.85 
90.50 

109.15 
109.15 
109.15 
117.80 
120.30 
120.30 
120.30 
129.60 
134.80 
133.75 
138.70 

C O M I N C O  L T D . - G E O R E S  DATE: J A N  13/87 
DRILLHOLE L I S T I N G  REPORT - ALEY 

DR I LLHOLE HEADER 

DR I LLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER I N I T I A L S  KRP 
DATE DRILLED 86 
RATIONALIZE NO 
REVISION DATE J A N  13/87 
UN I T S  METRIC 

SURVEY DATA 

UNITS/PARTINC DATA 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

PAGE 1 

******it*********** * * ID: A86-12 ****************** 



GE024 

****************** 
****************** * ID:  A86-12  )c 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

UN 1 TS/ PART I NGS DATA 

***** NOTE: -99 INDICATES A MISSING VALUE. ***** 

UN 1 TS 

NAME FROM 

CD 1 3 8 . 7 0  
M 145 ..60 
AM 1 6 1 . 3 0  
cc 1 6 3 . 3 5  
M 164.60 
CD 165.05 
M 165.05 
CD 166.22 

TYPE CONF TO 

TOP 1 6 1 . 3 0  
TOP 149.00 
TOP 1 6 3 . 3 5  
TOP 165.05 
TOP 165.05 
TOP 166'22 
TOP 166.22 
TOP 178.92 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

DATE: JAN 1 3 / 8 7  PAGE 2 

************+***** 
* ****************+* ID:  A 8 6 - 1 2  * 



' _ I  

DATE: JAN 13/87 PAQE -1' GE024 

****************** 
***+************** 
* ID: A86-13 w 

LATITUDE 1 1  175.0 
DEPARTURE 10219.0 
ELEVAT I ON 161 5.00 
D I P  -45.0 
AZ I MUTH 20.0 
LENGTH 157.60 
OVERBURDEN 0.00 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

DR \ LLHOLE HEADER 

DR I LLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER I N I T I A L S  KRP 
DATE DRILLED 86 
RATlONAL iZE NO 
REVISION DATE JAN 13/87 
UN I T S  METRIC 

SURVEY DATA 

SURVEY PO 1 NTS 

DEPTH D I P  AZ I MUTH 

76.20 -55.0 20.0 
151.50 -55.0 20.0 

UN 1 TS/ PART I NG DATA 

UN I T S  

NAME 

OVBD 
CD 
CD 
CD 
CD 
M 
CD 
M 
CD 
Y 
MM 
CD 
Y 
CD 
CD 
CD 
Y 
CD 
M 
M __-_. -..- .- - .. - .._ .̂ 

FROM 

0.00 
3.88 
13.62 
24.62 
25.86 
25.86 
35.75 
42.50 
44.15 
44.15 
46.12 
46.86 
50.74 
50.74 
53.15 
61.60 
61.60 

TYPE 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

CONF TO 

3.88 
13.62 
24.62 
25.86 
35.75 
26.36 
44.15 
42.80 
46.12 
46.12 
46.86 
50.74 
53.15 
53.15 
61.60 
65.77 
65.77 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

65.77 TOP 77.45 BOT 
68.87 TOP 70.75 BOT 
77.45 TOP 78.10 BOT , '  . 

L_ .- .-...-..-.-- . I -.-,-..-..---.-.... -.-. . . _I,__..__.... .I_....." . - A h A &  _._-.. ~ :--.. ..--1_.l-^. ~ ._.- L ..... _ . _ _ T  .._I^_ I L _.__.____. - __ . ..-i-..--.-s--.L.w+, 



GE024 

*******it********** * ID: A86-13 * 
*********#*Y+i****it 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

UN I TS/PART I NGS DATA 

*it*** NOTE: -99 INDICATES A M I S S I N G  VALUE. ***** 

UN I T S  

NAME 

CD 
M 
CD 
M 
CD 
Y 
CD 
MM 
CD 
CD 
Y 
cc 
MM 
M 
CD 
M 
CCCD 
MM 
M 
cc 
B 
CD 
MM 
CD 
MM 
CD 
C 
cc 
M 
MM 
M 
P 
CD 
A 
A 
cc 
P 
A 
P 
CD 
MM 

FROM 

77.45 
78.90 
80.00 
84.43 
85.55 
85.55 
88.55 
88.75 
89.57 
89.57 
89.57 
93.88 
94.00 
94.50 
96.97 
96.97 
98.70- 
98.70 
99.18 
99.18 
99.18 

100.94 
102.25 
103.86 
103.86 
105.44 
111.44 
114.44 
114.44 
115.44 
116.44 
117.19 
117.19 
117.19 
120.06 
120.06 
120.06 
122.40 
122.40 
122.40 
122.90 

TYPE 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP. 
TOP' 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

CONF TO 

80.00 
80.00 
85.55 
85.00 
88.55 
88.55 
89.57 
89.57 
93.88 
93.88 
93.88 
96.97 
94.50 
96.97 
98.70 
98.70 
99.18 
99.18 

100.94 
100.94 
100.94 
103.86 
102.55 
105.44 
105.44 
114.44 
114.44 
117.19 
115.44 
116.44 
117.19 
120.06 
120.06 
120.06 
122.40 
122.40 
122.40 
125.40 
125.40 
128.40 
123.00 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

PAGE 2 DATE: JAN 13/87 

********it********* 

0 * ID:  A86-13 
*tit***+****+****** 



CEO24 

************it***** 

****************** * ID:  A86-13 * 

***** 

UN I T S  

NAME 

CD 
CD 
CD 
CD 
M 
CD 
B 
CD 
MM 
A 
CD 
M 
A+CD 
P 
CD 

NOTE: -99 INDICATES A MISSING VALUE. ***** 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L f S T f N G  REPORT - ALEY 

FROM 

128.40 
130.63 
134.45 
136.55 
136.55 
137.25 
139.30 
139.30 
139.30 
139.30 
142.43 
144.80 
145.30 
145.30 
148.96 

TYPE CONF TO 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

130.63 
134.45 
136.55 
137.25 
137.25 
139.30 
142.43 
142.43 
142.43 
142.43 
145.30 
145.30 
148.96 
148.96 
157.58 

UN I TS/PART I NCS OATA 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
B0,T 
BOT 
BOT 

DATE: JAN 13/87 PAGE 3 

****************** * * ****************** ID: A86-13 



CEO24 

****************** 
****************** 
* ID:  A86-14 * 

LAT I TUDE 11363.0 
DEPARTURE 10489.0 
ELEVATION 1650.00 
D I P  -45.0 
AZ I MUTH 20.0 
LENGTH 117.65 
OVERBURDEN 0.00 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

DR I LLHOLE HEADER 

DR I LLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER I N I T I A L S  KRP 
DATE DRILLED 86 
RAT I ONAL I Z E  NO 
REVIS ION DATE JAN 13/87 
UNITS METR I C 

SURVEY DATA 

SURVEY PO I NTS 

DEPTH D I P  Ai! I MUTH 

61.00 -55.0 20.0 
116.70 -52.0 20.0 

UN I TS/PART I NG DATA 

UN I TS 

NAME 

OVBD 
CD 
MM 
M 
MM 
CD 
CD 
M 
CD 
CD 
MM 
CD 
CD 
Y 
CD 
M 
CD 
B 
M 
M 

FROM 

0.00 
4.50 
8.70 

10.95 
14.90 
15.00 
18.00 
23.20 
24.00 
27.00 
29.27 
30.00 
36.00 
36.00 
38.00 
40.50 
40.50 
42.50 
42.50 
44.80 

TYPE CONF TO 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

4.50 
15.00 
9.75 

12.40 
15.00 
18.00 
24.00 
23.60 
27.00 
30.00 
29.57 
36.00 
38.00 
38.00 
40.50 
42.50 
46.70 
44.50 
44.50 
45.15 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

DATE: JAN 13/87 PAGE 1 

! .  



GE024 

**************I*** 

****************** * ID:  A86-14 * 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

UN I TS/PART I NGS DATA 

***** NOTE: -99 INDICATES A MISSING VALUE. ***** 

UNITS 

. NAME 

B 
CD 
MM 
CD 
Y 
CD 
A+CD 
M 
A+CC 
cc 
A+MX 
M 
A+CC 
M 
MM 
AM 
CD 
Y 
CD 
CD 
Y 
A+CC 
CD 
CD 
Y 
CD 
CD 

FROM 

44.80 
46.70 
57.75 
59.50 
59.50 
63.00 
67.15 
68.00 
69.85 
71.10 
72.62 
72.62 
75.20 
75.20 
76.80 
77.00 
79.40 
79.40 
81 .OO 
82.95 
82.95 
86.00 
87.35 
91 .oo 
93.65 
93.65 
94.90 

TYPE 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

CONF TO 

45.15 
59.50 
58.35 
63.00 
63.00 
67.15 
69.85 
68.95 
71.10 
72.62 
75.20 
75.20 
77.00 
76.00 
77.00 
79.40 
81.00 
81 .OO 
82.95 
86.00 
86.00 
87.35 
91 .oo 
93.65 
94.90 
94.90 
117.65 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

DATE: J A N  13/87 PAGE 2 

****************** 
I) ****************** * ID:  A86-14 



. ._. .. . .. 

GE024 

L A 1  I TUDE 11344.0 
DEPARTURE 10736.0 
ELEVAT I ON 1675.00 
D I P  -45.0 
AZIMUTH 30.0 
LENGTH 131.10 
OVERBURDEN 0.00 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

DRILLHOLE HEADER 

DR I LLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER I N I T I A L S  R J S  
DATE DRILLED 86 
RAT I ONAL I Z E  NO 
REVISION DATE J A N  13/87 
UN I T S  METR I C 

SURVEY DATA 

SURVEY PO I NTS 

DEPTH D I P  AZ I MUTH 

130.00 -54.0 30.0 

UNITS/PARTING DATA 

UNITS 

NAME 

OVBD 
CD 
CD 
Y 
CD 
X 
CD 
Y 
CD 
X 
CD 
Y 
CD 
CD 
M 
CD 
MM 
MM 
MM 
MM 
MM 

FROM 

0.00 
3.90 
10.00 
10.00 
11.80 
11.80 
26.60 
26.60 
35.00 
35.00 
45.00 
45.00 
59.30 
71 .OO 
7’1.00 
72.00 
74.00 
76.50 
78.60 
80.00 
85.00 

TYPE CONF TO 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

3.90 
10.00 
11.80 
11.80 
26.60 
26 ; 60 
35.00 
35.00 
45.00 
45.00 
59.30 
59.30 
71 .OO 
72.00 
72.00 
88.70 
75.00 
77.00 
80.00 
81.20 
85.70 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT , 

BOT 
BOT 
BOT 
BOT 
BOT 

DATE: J A N  13/87 PAGE 1 

*******it********** * **************+*** * ID:  A86-15 



GE024 

****************** 
****************** 
* ID:  A86-15 * 

+***+ 

UN I T S  

NAME 

MM 
co 
MM 
MM 
CD 
Y 
CD 
M 
CD 
Y 
CD 
M 
A+CD 
MM 
CO 
M 
A+CD 
M 
M 
MM 
CD 
Y 
CD 

NOTE: -99 INDICATES A MISSING VALUE. ***** 

C O M I N C O  L T D . - G E O R E S  
DR I LLHOLE L I S T  I NG REPORT - ALEY 

FROM 

87.50 
88.70 
91 .oo 
92.00 
94.30 
94.30 
95.40 
95.40 
111.00 
111.00 
113.4P 
113.40 
116.65 
118.20 
118.20 
118.70 
120.10 
121 .oo 
122.80 
125.00 
126.50 
126.50 
129.60 

TYPE CONF TO 

TOP 88.00 
TOP 94.30 
TOP 91.30 
TOP 92.90 
TOP 95.40 
TOP 95.40 
TOP 1 1 1  .oo 
TOP 111.00 
TOP 113.40 
TOP 113.40 
TOP 116.60 
TOP 116.60 
TOP 118.20 
TOP 118.50 
TOP 120.10 
TOP 119.10 
TOP 126.50 
TOP 121.50 
TOP 123.50 
TOP 125.50 
TOP 129.60 
TOP 129.60 
TOP 131.06 

UN I TS/PART I NGS DATA 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

DATE: J A N  13/87 PAGE 2 

***************+*+ 
**+*****~********+ * ID: ~ 8 6 - 1 5  * 



GE024 

*******I),****+**** 

*******+*****t+**+* 
ID: A86-16 * 

U T  I TUDE 1 1  147.0 
DEPARTURE 10865.0 
ELEVAT I ON 1760.00 
D I P  -45.0 
Ai! I MUTH 30.0 
LENGTH 146.91 
OVERBURDEN 0.00 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

DR I LLHOLE HEADER 

DRILLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER I N I T I A L S  PJs 
DATE OR I LLED 86 
RAT I ONAL I Z E  NO 
REVISION DATE JAN 13/87 
UN I T S  METR I C 

SURVEY DATA 

SURVEY POINTS 

DEPTH D I P  AZIMUTH 

146.00 -54.0 30.0 

UN I TS/PART I NG DATA 

U N I T S  

NAME 

OVBD 
CD 
MM 
0x1 D 
CD 
CD 
Y 
CD 
O X I D  
CD 
O X I D  
CD 
Y 
CD 
HM 
O X I D  
CD 
CD 
Y 
CD 
H 

FROM 

0.00 
4.40 
7.20 
7.20 
7.80 

11.10 
11.10 
12.10 
14.10 
15.25 
17.10 
18.05 
18.05 
19.50 
32.20 
32.20 
33.00 
43.10 
43.10 
48.50 
54.00 

TYPE CONF TO 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

4.40 
7.20 
7.80 
7.80 

11.10 
12.10 
12.10 
14.10 
15.25 
17.10 
18.05 
19.50 
19.50 
32.20 
33.00 
33.00 
43.10 
48.50 
48.50 
67.70 
55.00 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

DATE: J A N  13/87 PAC€ 1 

**************+I)+* 

I) * I D :  A86-16 
**I)******+**++**++ 



. . ..A, , . . . -  - 

GE024 C 
DR 

M I  N C  
L H O L E  1 J  

L T D . - G E O R E S  
rJNG REPORT - ALEY 

***********+****+* 
* ID:  A 8 6 - 1 6  * UN I TS/  PART I NGS DATA *************+**** 
***** NOTE: -99 INDICATES A M I S S I N G  VALUE. ***** 

UN I T S  

NAME 

CD 
Y 
CD 
C 
CD 
CD 
C 
MUD 
CD 
CD 
Y 
CD 
Y 
CD 
CD 
C- 
Y 
CD 
CD 
C 
Y 
CD 
CD 
SHER 
CD 
SHER 
CD 

FROM 

67.70 
67.70 
68.80 
68.80 
76.20 
81.50 
82.00 
94.50 
95.20 
99.10 
99.10 
100.40 
106.40 
106.40 
109.40 
109.40 
114.70 
114.70 
116.70 
116.70 
122.30 
122.30 
125.50 
139.40 
140.50 
142.80 
143.50 

TYPE 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

CONF TO 

68.80 
68.80 
76.20 
76.20 
81.50 
94.50 
85.60 
95.20 
99.10 
100.40 
100.40 
106.40 
109.40 
109.40 
114.70 
114.70 
116.70 
116.70 
122.30 
122.30 
125.50 
125.50 
139.41 
140.50 
142.80 
143.50 
146.91 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

DATE: JAN 13/87 PAGE 2 

**+**+************ * 
*****+it*******+*** 
* IO: A 8 6 - 1 6  



GE024 

LAT I TUDE 12035.0 
DEPARTURE 10490.0 
ELEVAT I ON 1980.00 
D I P  -50.0 
AZ I MUTH 160.0 
LENGTH 221.60 
OVERBURDEN 0.00 

SURVEY PO I NTS 

DEPTH D I P  Az I MUTH 

117.00 -56.0 160.0 
221.58 -56.0 160.0 

UNITS 

NAME 

OVBD 
A+CC 
CD 
C 
CD 
A+CD 
CD 
C 
A+CD 
CD 
A+CD 
C 
CD 
C 
A+CD 
CD 
A+CD 
CD 
A+CC 
cc 

FROM 

0.00 
10.00 
12.50 
12.50 
14.25 
15.90 
17.25 
42.50 
83.40 
85.05 
98.05 
98.05 
104.00 * 
111.70 
120.70 
123.20 
130.90 
138.00 
151.25 
152.70 

TYPE CONF TO 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

10.00 
12.50 
14.25 
14.25 
15.90 
17.25 
83.40 
51.20 
85.05 
98.05 
104.00 
104.00 
120.70 
117.90 
123.20 
130.90 
138.00 
151.25 
152.70 
154.10 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

DRILLHOLE HEADER 

DATE: J A N  13/87 PACE 1 

****************** 
*****++*********** 
* ID:  A86-17 * 

OR I LLHOLE TYPE 
SELECTION CODE 

LOGGER I N I T I A L S  R J S  
DATE DRILLED 86 
RAT I ONAL I Z E  NO 
REVISION DATE J A N  13/87 
UN I T S  METR I C 

. COLLAR CODE 1 

SURVEY DATA 

UN 1 TS/ PART I NG DATA 

PART I NGS 

TYPE CONF FROM . TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 



GE024 

****************** 
****************** it ID: A86-17 Y 

***** 

UN I T S  

NAME 

A+MX 
CD 
AM 
cc 
AM 
A+CC 
CD 
A+CD 
C 
cc 
A+MX 
cc 
D 
AM 
cc 

~ CD 
A+CD 
C 

C O M I N C O  L T D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

U N  I TS/ PART I NGS DATA 

NOTE: -99 INDICATES A MISSING VALUE. 

FROM 

154.10 
161.30 
169.35 
174.85 
180.85 
183.90 
192.30 
194.90 
194.90 
198.15 
201.90 
204.15 
204.15 
211.70 
213.35 
214.70 
220.35 
220.35 

TYPE 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

CONF TO 

161.30 
169.35 
174.85 
180.85 
183.90 
192.30 
194.90 
198.15 
198.15 
201.90 
204.15 
211.70 
211.70 
213.35 
214.70 
220.35 
221.58 
221.58 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

DATE: JAN 13/87 PAGE 2 

******++********** * * *it**************** ID: A 8 6 - 1 7  



GE024 

****************** 
****************** * ID: A86-18 * 

C O M  I N C O  L T D .  - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

DR I LLHOLE HEADER 

PAGE 1 DATE: JAN 13/87 

*********+**I)***** * I*************+*** * ID :  A86-18 

L A 1  I TUDE 12406.0 
DEPARTURE 10165.0 
ELEVATION 1950.00 
D I P  -50.0 
AZIMUTH 165.0 
LENGTH 122.22 
OVERBURDEN 0.00 

DRILLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER I N I T I A L S  KRP 
DATE DRILLED 86 
RATIONALIZE NO 
REVIS ION DATE J A N  13/87 
UN ITS METRIC 

SURVEY DATA 

SURVEY PO I NTS 

DEPTH D I P  AZ I MUTH 

110.00 -59.0 165.0 

UN I TS/PART I NG DATA 

UNITS 

NAME 

OVBD 
CD 
cc 
CD 
X 
X 
X 
AM 
cc 
CD 
AM 
cc 
CD 
AM 
CD 
AM 
CD 
C 
AM 
CD 
AM 

FROM 

0.00 
9.97 

15.50 
28.40 
46.75 
51.42 
67.83 
79.05 
80.45 
80.45 
85.00 
86.06 
86.06 
87.83 
89.15 
96.57 

102.57 
102.57 
103.85 
108.37 
113.38 

TYPE CONF TO 

TOP 9.97 
TOP 15.50 
TOP 28.40 
TOP 79.05 
TOP 49.82 
TOP 56.35 
TOP 68 93 
TOP 80 
TOP 85 
TOP 85 
TOP 86 
TOP 87 
TOP 87 
TOP 89 
TOP 96.57 
TOP 102.57 
TOP 103.85 
TOP 103.85 
TOP 108.37 
TOP 113.38 
TOP 114.15 

45 
00 
00 
06 
83 
83 
15 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 



GE024 

****************** 
**********it******* 
* ID:  A86-18 * 

" 8 .. .,. . ... . . i... . . I  . ,  . -  

C O M l N C O  L I D . - G E O R E S  
DRILLHOLE L I S T I N G  REPORT - ALEY 

UN I TS/ PART I NGS DATA 

***** NOTE: -99 INDICATES A MISSING VALUE, ***** 

UN I TS 

NAME FROM TYPE CONF TO TYPE CONF FROM TO 

PART I NGS 

DATE: JAN 1 3 / 8 7  PAGE 2 

I***************** * * IO:  A 8 6 - 1 8  ****************** 

I 

CD 114.15 TOP 1 1 5 . 5 5  BOT 
AM 1 1 5 . 5 5  TOP 1 1 6 . 4 5  BOT 
CD 116.45 TOP 122.22 BOT 



GE024 

LAT I TUDE 12225.0 
DEPARTURE 10218.0 
ELEVAT I ON 191 5.00 
D l  P -52.0 
AZ 1 MUTH 165.0 
LENGTH 121.70 
OVERBURDEN 0.00 

C O M I N C O  L T D . - G E O R E S  
DR I LLHOLE L I  ST 1 NG REPORT - ALEY 

DR I LLHOLE HEADER 

DRILLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER I N I T I A L S  KRP 
DATE DRILLED 86 
RAT I ONAL I ZE 
REV I S I ON DATE JAN 1 3/87 
UN I T S  METRIC 

NO 

DATE: J A N  13/87 PAGE 1 

****************** 
***************I)** 
* ID: A86-19 * 

SURVEY DATA 

SURVEY PO I NTS 

DEPTH D I  P Az I MUTH 

65.50 -59.0 165.0 

UN I T S  

NAME 

OVBD 
CD 
Y 
P 
cc 
CD 
Y 
X 
Y 
Y 

FROM 

0.00 
10.00 
19.65 
19.65 
20.50 
21.60 
30.60 
52.50 
83.00 
87.75 

TYPE 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

CONF TO 

10.00 
20.50 
20.50 
20.50 
21 ;60 

121 .oo 
33.60 
55.50 
84.75 
90.75 

UN I TS/PART I NG DATA 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 



GE024 

****************** 
****************** 
* ID:  A86-20 8 

LATITUDE 12092.0 
DEPARTURE 10258.0 
ELEVAT I ON 1893.00 
D I P  -50.0 
AZ I MUTH 165.0 
LENGTH 133.20 
OVERBURDEN 0.00 

C O M I N C O  L T D . - G E O R E S  
DR I LLHOLE L I S T  I NG REPORT - ALEY 

DR I LLHOLE HEADER 

DR I LLHOLE TYPE 
SELECTION CODE 
COLLAR CODE 1 
LOGGER I N I T I A L S  RJS 
DATE DRILLED 86 
RATIONALIZE NO 
REV I S I  ON DATE JAN 13/87 
UN I T S  METR I C  

SURVEY DATA 

SURVEY PO I NTS 

DEPTH D I P  AZ I MUTH 

77.40 -58.0 165.0 

UNITS 

NAME 

OVBD 
CD 
C 
CD 
Y 
MUD 
Y 
CD 
CD 
X 
CD 
CD 
Y 
CD 
X 
C 
X 
X 
C 
CD 
Y 

FROM 

0.00 
7.30 
16.80 
20.45 
20.45 
22.80 
23.00 
23.00 
28.30 
44.00 
52.50 
65.00 
65.00 
68.20 
77.42 
79.00 
81.80 
93.00 
108.30 
113.19 
114.30 

TYPE CONF TO 

TOP 7.30 
TOP 20.45 
TOP 20.45 
TOP 22.80 
TOP 22.80 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

23.00 
28.30 
28.30 
113.19 
50.20 
65.00 
68.00 
68.00 
77.42 
79.00 
81.80 
83.35 
96.00 
111.30 
120.60 
120.60 

UNITS/PARTING DATA 

PART I NGS 

TYPE CONF FROM TO 

BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 
BOT 

DATE: JAN 13/87 PAGE 1 

**************4HI) 

***************w4 
* ID :  A86-20 4 



ARIS SUMMARY SHEET 

Regional Geologist, Prince George O f f  Confidential: 9 2 . 0 3 . 3 1  

ASSESSMENT REPORT 15721 MINING DIVISION: Omineca 

PROPERTY: Aley 
LOCATION: LAT 56 28 0 0  LONG 1 2 3  44 0 0  

UTM 10 6258048 454815 
NTS 094B05E 

CLAIM( S) : Aley 1,Aley 3,Aley 4 
OPERATOR(S): Cominco 
AUTHOR(S): Pride, K.R. 
REPORT YEAR: 1 9 8 6 ,  40 Pages 
COMMODITIES 
SEARCHED FOR: Niobium/Columbium,Apatite 
GEOLOGICAL 
SUMMARY: A roughly circular ( 4  kilometre diameter) carbonatite complex of 

Mississippian age has intruded carbonate and clastic sedimentary 
rocks of the Lower Paleozoic Kechilca Group and Sl<olci Formation. The 
intrusive is composed of a dolomitic c o r e ,  an ultramafic annulus and 
a halo of altered sedimentary host rocks. Seven niobium-bearing 
zones have been identified within the core. 

WORK 
DONE : Geophysical,Geochemical,Drilling,Physical 

DIAD 1481.4 m 10 hole( s) ;BQ 
Map(s) - 7 ;  Scale(s) - 1:lO 0 0 0 , 1 : 5 0 0  

MAGG 20.1 km 
ROAD 3 . 2  km 
SAMP 790 sample(s) ;NB 
SOIL 4 5 8  sample(s) ;NB 
TREN 1 4 9 3 . 0  m 9 trench(es) 

MINFILE: 0 9 4 8  027 








































