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INTRODUCTION 

St ra ta  of Ter t iary age containing coal seams have been known f o r  

many years t o  occur in  a small f a u l t  bounded block jus t  southwest of 

the settlement of Ross River, Yukon Terri tory.  Outcrop i s  very scarce 

t o  non-existent over much of t h i s  basin. Prior t o  the  exploration program 

described i n  t h i s  report ,  no evaluation had been made of the overall  

coal potential of these Tertiary sediments. 

During 1980 three  coal leases covering the know extent of the  coal 

basin were acquired by Cyprus Anvil Mining Corporation. In June 1980, 

a rotary d r i l l i n g  program to t a l l i ng  974.3 m, i n  13 holes, was car r ied  

out t o  investigate t he  f u l l  s t ra t igraphic  thickness of the  basin. Some 

minor bulldozer trenching fur ther  exposed the known surf ace coal occurences. 

Proximate, heating value and sulphur analyses were carried out on coal 

samples from both d r i l l  holes and trenches. 



LOCATION AND ACCESS 

Coal lease numbers 2984, 2985 and 2986 are centered approximately 

3 km west south-west o f  t he  sett lement o f  Ross River, Yukon Te r r i t o r y .  

The leases s t raddle the boundary between N.T.S. map sheets 105-F-15 

and 105-F-16. 

The Robert Campbell Highway traverses the  coal leases i n  an east- 

west d i r e c t i o n  and i s  pa ra l l e l ed  about 0.5 km t o  the  nor th  by a power 

l i n e  r ight-of-way. A number o f  o l d  bul ldozer t r a i l s  between the  highway 

and the  power l i n e  provide good access t o  most o f  the  area o f  i n te res t .  

The road distance from Whitehorse, Yukon T e r r i t o r y  t o  the  property 

i s  approximately 358 km and the  road distance t o  Faro, Yukon T e r r i t o r y  

i s  approximately 67 km. 

ROTARY DRILLING AND TRENCHING 

During June 1980 t h i r t e e n  down-the-hole hammer, r o ta ry  percussion 

d r i l l  holes, ranging i n  depth from 50.0 m t o  153.6 m and t o t a l l i n g  974.3 m 

were completed on the  coal leases. These holes are numbered 80-RR-01 

through 80-RR-13 and t h e i r  locat ions are p l o t t e d  on Map No. 1. L i t h o l o g i c  

logs o f  each d r i l l  hole are included as Appendix 111 o f  t h i s  repor t .  

The d r i l l i n g  was c a r r i e d  out  under cont ract  by Midnight Sun D r i l l i n g  

Co. Ltd. o f  Whitehorse, Yukon Te r r i t o r y ,  u t i l i z i n g  a t ruck  mounted Schramm 

T64 H d r i l l  r i g .  

A C a t e r p i l l a r  D6C bulldozer, provided by Midnight Sun D r i l l i n g  Co. Ltd., 

was used f o r  d r i l l  s i t e  preparation, access road clear ing,  d r i l l  moves 

and f o r  the  t renching o f  surface exposure o f  known coal occurences. 

Trench locat ions are p l o t t e d  on Maps No.'s 1 and 3. 



GEOLOGY 

Coal bearing T e r t i a r y  sediments are known t o  occur, a t  a number 

o f  locations, w i t h i n  t he  T in t i na  Trench, extending from the  L i a r d  P la in  

through t o  the  Alaska border. The extent o f  the  Te r t i a r y  sediments . 
i s  only very poor ly  def ined because o f  t h i c k  s u r f i c i a l  cover throughout 

much o f  the  trench. 

Near Ross River, Yukon Ter r i to ry ,  coal bearing Ter iary  sediments 

occur i n  a small t i l t e d  block bounded by steeply dipping f a u l t s .  Most 

o f  t h i s  block i s  masked by overburden cover although several r e s i s t a n t  

sandstone and conglomerate members are f a i r l y  we l l  exposed. 

Regional geology i s  p l o t t e d  on Map No. 1 and a number o f  sections 

across the  block are p l o t t e d  on Map No. 2. The l i t h o l o g i e s  through 

the  Te r t i a r y  Section are tabulated i n  Table No. 1, 

Throughout t he  eastern end o f  the Te r t i a r y  block, i n  the  area ucder- 

l a i n  by u n i t s  Ts2 through Ts5, t he  rocks are r e l a t i v e l y  undeformed, 

w i t h  consistant d ips ranging from 10' t o  30' t o  the southeast. The 

mid-Ts2 t o  mid-Ts5 i n t e r v a l  was completely in tersected by d r i  11 holes. 

The Tsl - Tsp contact  was not  seen i n  d r i l l  holes o r  i n  outcrop. 

A t  the  west end o f  the  basin, i n  t he  area under la in by mid-Tsl, 

i n  c lose prox imi ty  t o  t h e  bounding fau l t s ,  the rocks are extens ive ly  

fo lded and faul ted,  w i t h  very var iab le  dips t o  the  south-west. A sketch 

showing trench and d r i l l  ho le  locat ions,  and rock exposures, i n  t h i s  

area, i s  included as Map No. 3. 



- 

Table I 

Symbol 
Te r t i a r y  

Paleocene-Eocene? Ts 

CPv 

Age Unknown P l  Pk 

TABLE OF GEOLOGIC FORMATIONS 

Thickness L i tho logy 

570 m + Sandstone, shale, conglomerate, coal - . 
120 rn + Conglomerate, conglomeratic sandstone, 

coarse grained sandstone, very minor 
mudstone. 

130 m Sandstone, congomeratic sandstone, mudstone, 
coal, minor conglomerate. (11 coal seams 
7 1.4 m th ick ,  d i s t r i b u t e d  throughout 
sect ion) 

140 m Mudstone, s i l t s tone ,  very f ine-gra ined sand- 
stone, minor conglomerate, very minor t h i n  
coal. ( 3  seams . 3  - .5 m t h i c k )  - 

60 m + Dark brown t o  grey t o  black mudstone, s i l t s tone .  

120 m + Top 40 m + t h i n n l y  interbedded mudstone, 
very f ine-grained, l i g h t  grey sandstone, 
d i r t y  coal seams; middle 20 m f ine-grained 
very clean quartzose sandstone; lower 60 m + 
l i g h t  grey t o  pink clean s i l i c i o u s  s i l t s t o n e  
t o  very f ine-grained clean sandstone. 

Recrysta l l ized c r i no ida l  limestone. 

Basalt, t u f f ,  m i  nor augi t e  porphyry. 

P h y l l i t e ,  greywacke, marble. 



Sign i f i can t  coal seams occur i n  u n i t  Ts4 and Tsl. Un i t  i s 4  coal 

seams were in tersected i n  d r i l l  holes 80-RR-02 and 80-RR-08 (11 seams 

0.1 - 0.8 m t h i c k  i n  80-RR-02 and 6 seams 0.2 - 1.4 m t h i c k  i n  the  upper 

pa r t  o f  the u n i t  i n  ho le  80-RR-08; see Map No. 2) .  It appears t h a t  

the two 1.4 m coal seams near the  top o f  u n i t  Ts4 i n  hole 80-RR-08 have 

thinned t o  0.3 m and 0.5 m respec t i ve ly  i n  hole 80-RR-02. There i s  

some p o s s i b i l i t y ,  however, t h a t  ho le  80-RR-02 was co l la red  s t r a t i g r a p h i c a l l y  

j u s t  below the  top seam. The lower 1.4 m seam i n  ho le  80-RR-08 was 

also exposed i n  a new bul ldozer t rench j u s t  t o  the  west o f  the  d r i l l  

hole. A number o f  lower Ts4 coal seams are poor ly  exposed i n  road cu t  

banks t o  the  west o f  ho le  80-RR-08 but  a l l  appear much less  than 1 m 

i n  thickness. 

Un i t  Ts3 contains on ly  very minor coal. These seams (3 seams each 

about .3 m t h i c k )  were encountered i n  d r i l l  holes 80-RR-1, 4, and 5. 

- These seams have no economic po ten t ia l .  

Un i t  Tsl coal seams were in te rsec ted  i n  d r i l l  holes 80-RR-9, 10 

and 12 and were also exposed i n  t renching i m e d i a t e l y  east and west 

o f  holes 80-RR-9 and 10. This sect ion contains two seams up t o  1.5 m 

t h i c k  and a number o f  t h i n  seams l ess  than 1 m th ick .  This area, as 
I 

previously noted, i s  very fo lded  and faul ted.  Along Section E-E, these 

seams d ip  i n t o  th ickening overburden cover under the  lake. Also, t o  

the east and west, along s t r i ke ,  the  thickness o f  overburden cover increases 

very rap id ly .  To the  east, by Section D-D', u n i t  Tsl i s  covered by 

20 - '30 m o f  overburden. To the  west o f  sect ion E-E', and immediately 

west o f  the most wester ly bu l ldozer  trench, overburden cover appears 

t o  th icken t o  about 30 m. 



COAL QUALITY 

Coal samples f o r  analysis were co l lec ted  from bul ldozer trenches 

and from r o t a r y  d r i l l  holes. Samples were analysed by B i r t l e y  Coal 

and Minerals Test ing Ltd. o f  Calgary, Alberta. Samples were subjected 

t o  proximate, sulphur, and heating value determinations. The B i r t l e y  

l ab  repor t  i s  included as Appendix I V  t o  t h i s  report .  

Samples from a l l  seams, from both surface exposures and d r i l l  holes, 

have a rank (A.S.T.M.) o f  low v o l a t i l e  bituminous. The dry mineral- 

mat ter - f ree f ixedcarbon content ranges between 78.0% and 86.4%. E a r l i e r  

anayses reported by J. Hughes and 0. Long (G.S.C. Paper 79-32) o f  surface 

exposed Ross River coals ind ica ted  a rank o f  medium v o l a t i l e  b i t -  

t o  low v o l a t i l e  bituminous by A.S.T.M. methods and low v o l a t i l e  b i t -  

uminous t o  semi -anthr a c i t e  by the  v i t r i n i  t e  r e f  1 ectance method. The 

rank o f  these T e r t i a r y  coals i s  markedly higher than the  rank w i t h i n  
- 

equivalent sediments e l sewk re  i n  the  trench. Hughes and Long suggest 

t h a t  t h i s  e levat ion i n  rank i s  a r e s u l t  o f  l oca l  heating re la ted  t o  

in t rus ions  empl aced a t  re1 a t i v e l y  sha l l  ow depth subsequent t o  the  depo- 

s i t i o n  o f  the  coal materials. 

The f u e l  r a t i o  (F.C./vol.) o f  t he  Ross River coals var ies from 

3.2 t o  4.3, compared w i t h  Carmacks coal  w i t h  a f u e l  r a t i o  averaging 

1.7. Although the  Ross River coals w i l l  have d i f f e r e n t  i g n i t i o n  and 

combustion cha rac te r i s t i cs  than Carmacks coal, i t  i s  probable t h a t  they 

would s t i  11 be compatible w i t h  t he  spreader stocker w i t h  v i b r a t i n g  grate furnaces 

i n  the  m i l l  heat ing p lan t  a t  Faro. 

The u n i t  Ts coals, sampled i n  Trenches 8 and C and also i n  d r i l l  
1 

hole 80-RR-09, have a h igh  raw ash content, ranging from 25.1% t o  44.1%. 



The two th i ckes t  Ts4 coal seams, i n  samples from hole 80-RR-08 and trench 

A are much lower i n  raw ash content, ranging from 8.6% t o  16.5%. The 

dry  basis heating value o f  these Ts4 coals  var ies from.7041 t o  7317 Kcal/Kg. 

CONCLUSIONS AND RECOMMENDATIONS . 
The Tsl coals a t  the  west end o f  t he  T e r t i a r y  block appear t o  have 

l i t t l e  po ten t i a l  f o r  commercial exp lo i t a t i on  a t  any scale. The s t ruc tu ra l  

complexity i n  the  area, the  s t r i k e  t rend  w i t h i n  a short  distance o f  the  

surface exposures i n t o  areas o f  very deep overburden cover, and the  high 

ash content o f  these seams, a l l  i nd i ca te  t h a t  mining i n  t h i s  area would 

not  be a v i ab le  proposi t ion.  

Coal i n  two seams near the top o f  u n i t  Ts4 i s  o f  reasonable q u a l i t y  

f o r  use a t  Faro. These two seams, apparently about 1.4 m t h i c k  each i n  

ho le  80-RR-08, appear t o  t h i n  t o  the northeast towards Section A-A' .  

Some f u r t h e r  t renching i s  marginal ly warranted. The surface minable tonnage 

po ten t ia l  i n  t h i s  area i s  a t  best i n  t he  order o f  a few hundred thousand 

tonnes. 

Respectful ly submitted, 

I T. J. Adamson 
Senior Geologist 

Coal Pro jects  
February 16, 1981 
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APPENDIX I 

Statement o f  Q u a l i f i c a t i o n s  

I, Thomas J. Adamson, geologist, w i t h  business address a t  300-355 Burrard St. ,  

Vancouver, B r i t i s h  Columbia, and res iden t i a l  address a t  3842 West 23rd 

Avenue, Vancouver, B r i t i s h  Columbia, hereby s ta te  tha t :  

I graduated from the  Un ivers i t y  o f  B r i t i s h  Columbia i n  1967 

w i th  a B.Sc., majoring i n  geology. 

From 1967 t o  the present, I have been a c t i v e l y  engaged as a 

geolog is t  on mineral and coal exp lorat ion programs i n  B r i t i s h  

Columbia, A1 berta, and the  Yukon Te r r i t o r y .  

From 1972 t o  the  present, I have been employed by Cyprus Anvi l  

Mining Corporation o f  Vancouver, B r i t i s h  Columbia. 

I personal ly par t i c ipa ted  i n  and supervised a l l  1980 explorat ion 

f i e l d  work on Coal Leases No. 2984, 2985 and 2986, and have 

compiled and in te rp re ted  a l l  data r e s u l t i n g  from t h i s  work. 

Senior Geologist 
Coal Pro jects  

February 16, 1981 
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APPENDIX 11 

Coal Lease No.'s 2984, 2985 and 2986 

1980 Rotary Ori 11 ing  

Cost Statement 

Rotary d r i l l i n g ;  t o t a l  d i r e c t  on-si te d r i l l i n g  expenditure $ 53,490.75 
(see attached Midnight Sun D r i l l i n g  Co. Ltd. invoice)  

T. J. Adamson 
CYPRUS ANVIL MINING CORPORATION 

February 15, 1981 



\ Midnight Sun Drilling Co. Ltd. 
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Lithologic Log - Rotary Drill ~ol'es 80-RR-01 thru 80-RR-13 



ROTARY DRILL HOLE LOG 

Ross River Coal Project,  1980 

Coal Lease No.: 2985 
Bearing: - 
Dip: -90' 
Date: June 1980 
Ul t imate Depth: 86.9 meters 
Electrologged: No 

INTERVAL 

Feet 

0.0- 3.0 

3.0- 7.0 

7.0- 15.0 

15.0- 19.0 

19.0- 24.0 

24.0- 38.0 

38.0- 59.0 

59.0- 74.0 

74.0- 79.0 

Meters 

0.0- 0.9 

0.9- 2.1 

2.1- 4.6 

4.6- 5.8 

5.8- 7.3 

7.3- 11.6 

11.6- 18.0 

18.0- 22.6 

22.6- 24.1 

Hole No. 80-RR-01 

Page 1 o f  3 

UNIT - DESCRIPTION ANALYSIS (db) 
Est. 

I n t .  Thick.= Azh 5 F.C.X 

Overburden. 

Medium t o  coarse-grained, s l i g h t l y  con- 
' s ~  g lanera t i c  sandstone. 

4 
Dark grey mudstone t o  s i  l t s t one .  

Medium t o  fine-grained, medium grey 
sandstone. 

Brownish mudstone, interbedded l i g h t  
and dark. 

Dark grey mudstone. 

Interbedded, very f ine-gra ined dark 
grey sandstone and dark mudstone. 

Fine-grained, medium-grey sandstone. 

Medium t o  coarse-grained ' conglo- 
meratic, medium-grey sandstone. 



DOH 80-RR-01 

INTERVAL 

Feet 

79.0- 86.0 

86.0- 94.0 

94.0-135.0 

135.0-143.0 

143.0-149.0 

149.0-154.0 

154.0-158.0 

158.0-161.0 

161 .O-169.0 

169.0-170.0 

170.0-173.0 

173.0-174.0 

174.0-179.0 

179.0-190.0 

190.0-239.0 

Meters 

24.1- 26.2 

26.2- 28.7 

28.7- 41.1 

41.1- 43.6 

43.6- 45.4 

45.4- 46.9 

46.9- 48.2 

48.2- 49.1 

49.1- 51.5 

51.5- 51.8 

51.8- 52.7 

52.7- 53.0 

53.0- 54.6 

54.6- 57.9 

57.9- 72.8 

Page 2 of 3 

UNIT - DESCRIPTION ANALVSIS (db) 
ESt. 

I n t .  Thick. T.T. Ash $ Vol.X F.C.X 

Ts3 
Dark grey s i l t s t o n e  grading t o  mudstone. 

I Very fine-grained, dark grey sandstone. 

Thin ly interbedded, dark grey, very 
f ine-grained sandstone, s i  l ts tone.  
mudstone. 

Black mudstone, s o w  s l i g h t l y  coaly. 

lnterbedded dark grey s i l t s tone,  very 
fine-grained, grey sandstone. 

Black mudstone. 

Thin ly interbedded grey and black 
mudstone. 

Very f ine-grained, medium grey sand- 
stone. 

Black mudstone. 

Coal. - 
Black mudstone. 

Coal. - 
Grey t o  black mudstone. 

Fine-grained, " s a l t  and pepper" sand- 
stone. 

Dark grey t o  black mudstone, t h i n  
sandstone interbeds. 



DDH 80-RR-01 

INTERVAL - UNIT 

Feet Meters 

239.0-242.0 72.8- 73.8 TS3 

242.0-252.0 73.8- 76.8 + 

DESCRIPTION 

Dark brown mudstone. 

Fine-grained, medium-grey, s l i g h t l y  
" s a l t  and pepper" sandstone. 

Thinly interbedded, dark grey mudstone 
and fine-grained sandstone. 

Page 3 o f  3 

ANALYSIS (db) I 

ESt. 
I n t .  Thick. T.T. Ash Yol.* F.C.% !hJ 

END OF HOLE 



ROTARY DRILL HOLE LOG 

Ross River Coal Project,  1980 

Coal Lease No.: 2986 
Bearing: - 
ninr -go0 
&: ~ " n e  1980 
Ul t imate Depth: 153.6 lneters 
Electrologged: No 

INTERVAL 

Feet 

0.0- 1.0 

1.0- 6.0 

6.0- 19.0 

Meters 

0.0- 0.3 

0.3- 1.8 

1.8- 5.8 

5.8- 6.1 

6.1- 10.4 

10.4- 11.0 

11.0- 11.6 

11.6- 12.5 

12.5- 13.1 

13.1- 22.9 

22.9- 23.0 

UNIT - DESCRIPTION 

Overburden. 

Ts4 Conglomerate, whi te dust. 

4 Coarse-grained, cong lmera t i c  quartzose 
sandstone. 

Coal. - 
Brownish-grey mudstone, t an  dust. 

Coaly mudstone, dark red-brown dust. 

Brownish-grey s i l t s tone ,  b u f f  dust. 

S l i g h t l y  coaly mudstone. 

Fine-grained, medi w-grey  sandstone. 

+ 
Medium t o  coarse-grained qua r t z i t e  - 
cong lmera t i c  sandstone, whi te dust. 

Coal. - 

I n t .  

5.8-6.1 

22.9-23.0 

Hole No. 80-RR-02 

Page 1 of 6 

ANALYSIS (dbl  
Est. 

Thick. T.T. Ash % Vol.% F.C.% 5% CalIGM Rank - - - - - - -  - 



DOH 80-RR-02 

INTERVAL 

Feet 

75.5- 77.0 

77.0- 90.0 

90.0- 93.0 

93.0- 98.0 

98.0-150.0 

150.0-151.0 

151 .O-153.0 

153.0-158.0 

158.0-162.0 

162.0-164.0 

164.0-166.0 

166.0-168.0 

168.0-172.0 

172.0-175.0 

175.0-176.0 

176.0-176.5 

176.5-178.0 

Meters 

23.0- 23.5 

23.5- 27.4 

27.4- 28.3 

28.3-'29.9 

29.9- 45.7 

45.7- 46.0 

46.0- 46.6 

46.6- 48.2 

48.2- 49.4 

49.4- 50.0 

50.0- 50.6 

50.6- 51.2 

51.2- 52.4 

52.4- 53.3 

53.3- 53.6 

53.6- 53.8 

53.8- 54.3 

I n t .  

Tsq Coaly mudstone, brown dust.  

I Interbedded dark grey s i l t s t o n e ,  t h i n  
coaly  mudstone. 

Dark brown coaly  mudstone. 

Medium brownish-grey s i l t s t o n e .  

Clean quartzose conglomerate t o  con- 
g l a e r a t i c  sandstone. 

Very f ine-grained, dark grey sandstone. 

Coal. 46.0-46.6 

Dark brown mudstone, t h i n  coaly  streaks. 

Brown ' coa ly  mudstone. 

Grey mudstone. 

Coal. - 50.0-50.6 

Brown mudstone. 

Fine-grained, grey sandstone. 

Dark grey mudstone. 

Fine-grained, grey sandstone. 

Coal. - 

Brown mudstone. 

UNIT - OESCRIPTION ANALYSIS (db) 
Est. 

Thick. T.T. Ash g Val.% F.C.* 5 - 



ODH 80-RR-02 

INTERVAL UNI - 
Feet 

178.0-184.0 

184.0-190.0 

190.0-206.0 

206.0-209.0 

209.0-214.0 

214.0-231.0 

231.0-235.0 

235.0-237.0 

237.0-239.0 

239.0-240.0 

240.0-241.0 

241.0-243.0 

243.0-250.0 

250.0-266.0 

Page 3 o f  6 

DESCRIPTION ANALYSIS (db) 
Est. 

I n t .  Thick. T.T. Rsh $ 5 F.C.$ 3 
lnterbedded f ine-grained sandstone, 
s i l t s tone,  mudstone. 

Oark brown t o  black, ' coaly mudstone, 
dark brown-black dust. 

Fine totmedim t o  coarse-grained sand- 
stone, - conglaerate,  very clean, 
quartzose, whi te dust. 

D i r t y  Coal. 62.8-63.7 0 . 9 ~  0 . h  54.0 10.9 35.1 0.32 3353 SA 

Dark brown t o  black, coaly mudstone. 

Medium t o  dark grey mudstone t o  s i l t -  
stone, l i g h t  grey dust. 

Medium t o  coarse-grained conglomeratic 
sandstone. 

t 
Dark brown, - coaly, mudstone. 

Grey s i l t s t one .  

Very fine-grained, medium-grey 
sandstone. 

Coal. - 
Oark grey coaly mudstone. 

Grey-brown mudstone. 

Very fine-grained, grey sandstone, 
l i g h t  grey dust. 



DOH 80-RR-02 

INTERVAL 

Feet 

266.0-272.0 

272.0-289.0 

289.0-302.0 

302.0-305.0 

305.0-306.0 

306.0-309.0 

309.0-310.0 

310.0-311.0 

311.0-312.0 

312.0-326.0 

326.0-332.0 

332.0-336.0 

336.0-339.0 

339.0-342.0 

342.0-344.0 

344.0-350.0 

Meters 

81.1- 82.9 

82.9- 88.1 

88.1- 92.0 

92.0- 93.0 

93.0- 93.3 

93.3- 94.2 

94.2- 94.4 

94.4- 94.8 

94.8- 95.1 

95.1- 99.4 

99.4-101.2 

101.2-102.4 

102.4-103.3 

103.3-104.2 

104.2-104.9 

104.9-106.7 

Page 4 o f  6 

UNIT - DESCRIPTION ANALYSIS (db) 
Est. 

I n t .  Thick. T.T. Ash % Vol.X F.C.X 

Ts4 Fine t o  medium-grained, s l i g h t l y  con- 
g l m e r a t i c  sandstone. 

t 

Medium t o  coarse-grained, cong lmera t ic  
sandstone. 

Conglmerate, mainly grey che r t  pebbles. 

Oark grey mudstone. 

Very coaly mudstone. 

Brownish grey mudstone. 

Coal. - 
Coaly mudstone. 

Oark grey mudstone. 

Very f ine-grained, dark grey-brown, 
muddy mat r ix  sandstone, brown dust. 

Fine-grained, l i g h t  grey sandstone, 
l i g h t  grey dust. 

Massive grey mudstone. 

Fine-grained, nedi um-grey sandstone. 

Grey mudstone. 

Very coaly mudstone t o  Coal. - 
Oark grey mudstone. 



Feet 

350.0-365.0 

365.0-372.0 

372.0-378.0 

378.0-385.0 

385.0-389.0 

389.0-401.0 

401 .O-403.0 

403.0-415.0 

415.0-420.0 

420.0-426.0 

426.0-432.0 

432.0-437.0 

437.0-449.0 

449.0-454.0 

454.0-466.0 

466.0-475.0 

Meters 

106.7-111.3 

111.3-113.4 

113.4-115.2 

115.2-117.3 

117.3-118.6 

118.6-122.2 

122.2-122.8 

122.8-126.5 

126.5-128.0 

128.0-129.8 

129.8-131.7 

131.7-133.2 

133.2-136.9 

136.9-138.4 

138.4-142.0 

142.0-144.8 

DDH 80-RR-02 

INTERVAL DESCRIPTION 

Fine-grained, l i g h t  grey, + s l i g h t l y  
conglomeratic sandstone. 

Dark grey s i l t s t o n e .  

lnterbedded dark mudstone and t h i n  
d i r t y  coal.  

F ine t o  medium-grained grey sandstone. 

Dark grey mudstone. 

Black mudstone. 

Coal. - 
Dark grey, very f ine-gra ined sandstone. 

Dark grey t o  black s i l t s t one .  

Medium-grey, very f ine-gra ined sand- 
stone. 

Dark grey, massive mudstone. 

Dark grey, massive s i l t s t one .  

Medium t o  coarse-grained quartzose 
conglomeratic sandstone. 

Very fine-grained, dark grey sandstone. 

Th in ly  interbedded, very f ine-gra ined 
sandstone, mudstone, s i l t s tone ,  t h i n  
(few inches) d i r t y  coal .  

Dark grey, massive mudstone. 

Page 5 o f  6 

ANALYSIS (db) 
ESt. 

I n t .  Thick. T.T. Ash % Vol.X F.C.4 S% 



DDH 80-RR-02 

INTERVAL 

Feet 

475.0-476.0 

476.0-478.0 

478.0-480.0 

480.0-504.0 

504.0 

Meters 

144.8-145.1 

145.1-145.7 

145.7-146.3 

146.3-153.6 

153.6 

Page 6 of 6 

UNIT - DESCRIPTION ANALYSIS (db) 
ESt. 

I n t .  Thick. T.T. Ash % Vol.X F.C.X % 

Ts4 Coal. 144.8-145.1 0 . h  0 . 3 ~  

+ 
Mudstone. 

Coal. - 145.7-146.3 0 . h  0 . h  

Ts3? Dark grey s i l ts tone ,  minor t h i n  mud- 
stone, sandstone, coaly mudstone. 

END OF HOLE 



ROTARY DRILL HOLE LOG 

Ross River Coal Project ,  1980 

Coal Lease No.: 2986 
Bearing: 
Dip: -90' 
Date: June 1980 
Ul t imate Depth: 92.7 meters 
Electrologged: No 

INTERVAL 

- Feet 

0.0- 3.0 

3.0- 18.0 

18.0- 19.0 

19.0- 32.0 

32.0- 56.0 

56.0- 58.0 

58.0- 60.0 

60.0- 64.0 

64.0- 66.0 

66.0- 70.0 

Meters 

0.0- 0.9 

0.9- 5.5 

5.5- 5.8 

5.8- 9.8 

9.8- 17.1 

17.1- 17.7 

17.7- 18.3 

18.3- 19.5 

19.5- 20.1 

20.1- 21.3 

UNIT - DESCRIPTION 

Overburden. 

Ts3 Fine-grained grey t o  brownish sandstone; 
l i g h t  t an  t o  dark brownish grey dust. 

4 

Brown mudstone. 

Very f ine-grained, greyish brown sand- 
stone. 

Massive, s i l i ceous ,  dark grey mudstone. 

Black coaly mudstone. 

Hedi um-grey s i  l t s tone .  

Very f ine-grained, medium t o  l i g h t  
grey sandstone. 

Dark brownish mudstone. 

Fine-grained grey sandstone. 

Hole NO. 80-RR-03 

Page I of 3 

ANALYSIS (db) 
ESt. 

I n t .  Thick. TJ. Ash X F.C.$. $J 



DDH 80-RR-03 

INTERVAL 

Feet Meters 

70.0- 76.0 21.3- 23.2 

UNIT - DESCRIPTION 

Ts3 Dark grey s i l t s tone;  dark brownish 
dust. 

I 
Fine-grained grey sandstone. 

Grey mudstone. 

Coaly nwdstone. 

kdium-grey, massive s i l t s t one .  

Fine t o  medium-grained, clean grey 
sandstone. 

Dark grey mudstone t o  s i l t s t one .  

Dark brownish grey mudstone; dark brown 
dust. 

Coaly mudstone. 

Medi um-grey s i  l tstone. 

Grey mudstone. 

Fine-grained grey sandstone, t h i n  
interbeds brownish muddy mat r ix  
sandstone. 

Dark grey s i l t s tone,  t h i n  sandy 
interbeds. 

Dark grey mudstone. 

Coal and coaly mudstone. - 

Page 2 of  3 

ANALYSIS (dbl  
Est. 

i 
I n t .  Thick. T.T. Ash % Vol.X F.C.X 



DDH 80-RR-03 

INTERVAL UNIT - 
Feet Meters 

248.0-251.0 75.6- 76.5 Ts3 

251.0-300.0 76.5- 91.4 ' 
300.0-301.0 91.4- 91.7 

301 .O-304.0 91.7- 92.7 

304.0 92.7 

Dark brown mudstone and coaly mudstone. 

Dark grey t o  black mudstone. 

Coaly mudstone. 

Dark grey mudstone. 

Page 3 of 3 

A ~ L Y S I S  (db) 
Est.  

I n t .  E. T.T. Ash % Vol.X F.C.* 



ROTARY DRILL HOLE LOG 

Ross River Coal Project ,  1980 

Coal Lease No.: 2985 
Bearing: - 
Dip: -90' 
Date: June 1980 
Ul t imate Depth: 62.2 meters 
Electrologged: No 

INTERVAL 

Feet 

0.0- 3.0 

3.0- 7.0 

7.0- 13.0 

13.0- 33.0 

33.0- 34.0 

34.0- 38.0 

38.0- 39.0 

39.0- 42.0 

42.0- 54.0 

54.0- 55.0 

Meters 

0.0- 0.9 

0.9- 2.1 

2.1- 4.0 

4.0- 10.1 

10.1- 10.4 

10.4- 11.6 

11.6- 11.9 

11.9- 12.8 

12.8- 16.5 

16.5- 16.8 

Hole No. 80-RR-04 

Page 1 of 3 

UNIT - DESCRIPTION ANALYSIS (db) 
C S t .  

I n t .  Thick. 3 Ash % Vol.X S% 

Overburden. 

Ts3 Grey s i l t s t one ,  scattered few inches 
of coal. 

t 
Very f ine-grained, dark brownish grey 
sandstone. 

Dark grey t o  brownish black mudstone. 

D i r t y  Coal. 10.1-10.4 0.3m 

Brownish grey mudstone. 

Coal. - 
Mudstone. 

Very fine-grained, medium-grey sand- 
stone grading t o  f ine-grained sandstone 
by 50'. 

Brown nudstone. 



DDH 80-RR-04 

INTERVAL 

Feet 

55.0- 56.0 

56.0- 57.0 

57.0- 65.0 

65.0- 73.0 

73.0- 76.0 

76.0- 88.0 

88.0- 89.0 

89.0- 91.0 

91 .O-101 .O 

101.0-109.0 

109.0-115.0 

115.0-139.0 

139.0-153.0 

153.0-155.0 

155.0-158.0 

158.0-162.0 

Page 2 o f  3 

UNIT - DESCRIPTION ANALYSIS (db) 
Est. 

I n t .  Thick. T.T. Rsh X Vol.X F.C.% 

Ts3 Coaly mudstone t o  d i r t y  coal 

+ Brown mudstone. 

Dark grey s i  l ts tone.  

Dark grey mudstone. 

Very fine-grained, dark grey sand- 
stone. 

Massive dark grey-brown mudstone. 

Coal. - 
Coaly mudstone. 

Medium-grey mudstone. 

Black massive mudstone. 

Dark grey s i l t s tone.  

Very fine-grained, dark grey sandstone, 
minor s i l t s t one .  

Dark grey, massive mudstone, scattered 
t h i n  coaly mudstone. 

Dark grey s i l t s tone.  

Fine-grained grey sandstone. 

Medium-grained, s l i g h t l y  c o n g l m r a t i c  
sandstone. 



DDH 80-RR-04 

INTERVAL 

Feet Heters 

162.0-167.0 49.4- 50.9 

167.0-177.0 50.9- 53.9 

177.0-185.0 53.9- 56.4 

185.0-196.0 56.4- 59.7 

196.0-199.0 59.7- 60.7 

199.0-202.0 60.7- 61.6 

202.0-204.0 61.6- 62.2 

204.0 62.2 

UNI - 

Page 3 o f  3 

DESCRIPTION ANALYSIS (db) 
Est.  

I n t .  - Thick. T.T. Ash % Vol.X F.C.a 

Conglaerate,  grey c h e r t  pebbles 
predominate. 

Hedi um-grained ? conglomerat ic 
sandstone. 

Black mudstone. 

Very f ine-gra ined,  dark grey sandstone. 

Dark grey t o  b lack  mudstone. 

Very f i ne -g ra ined  sandstone. 

Dark grey s i l t s t o n e .  

END OF HOLE 



Ross River Coal Project, 1980 

Coal Lease No.: 2985 

ROTARY DRILL HOLE LOG 

Hole NO. 80-RR-05 

Page I o f  2 

Bearing: - 
Dip: -90' 
Oate: June 1980 
Ul t imate Depth: 50.0 meters 
Electrologged: No 

INTERVAL 

Feet 

0.0- 2.0 

2.0- 13.0 

13.0- 14.0 

14.0- 25.0 

25.0- 34.0 

34.0- 36.0 

36.0- 38.0 

38.0- 40.0 

40.0- 54.0 

54.0- 57.0 

57.0- 62.0 

Meters 

0.0- 0.6 

0.6- 4.0 

4.0- 4.3 

4.3- 7.6 

7.6- 10.4 

10.4- 11.0 

11.0- 11.6 

11.6- 12.2 

12.2- 16.5 

16.5- 17.4 

17.4- 18.9 

UNIT DESCRIPTION ANALYSIS (db) 
Est. 

I n t .  Thick. T.T. Ash % Vol.% F.C.% S% Cal/GM Rank - - - - - - - - 
Overburden. 

Ts3 Grey s i l t s t one .  

+ Coal. - 4.0-4.3 0.311 

Massive dark grey s i l t s t one .  

Massive dark grey nwdstone. 

Fine-grained, medium-grey sandstone. 

Medium brownish-grey s i l t s tone.  

Oark grey mudstone. 

Fine-grained, clean, grey sandstone, 
sane s l i g h t l y  c o n g l m r a t i c .  

Oark grey s i l t s t one .  

Very fine-grained, dark grey sandstone. 



OOH 80-RR-05 

INTERVAL 

Feet 

62.0- 67.0 

67.0- 69.0 

69.0- 78.0 

78.0- 79.0 

79.0- 80.0 

80.0- 89.0 

89.0- 93.0 

93.0- 96.0 

96.0-106.0 

106.0-113.0 

113.0-117.0 

117.0-127.0 

127.0-130.0 

130.0-139.0 

139.0-145.0 

145.0-148.0 

148.0-164.0 

164.0 

UNIT - 

Ts3 

t 

Ts2 

Page 2 of 2 

DESCRIPTION ANALYSIS (db) 
ESt. 

I n t .  E. T.T. Ash Yal.l F.C.I 
Fine-grained, dark s i  l ts tone.  

Fine-grained, grey sandstone. 

Oark brown t o  black mudstone, brown dust. 

Coaly mudstone. 

Grey mudstone. 

Very f ine-grai  ned, grey sandstone. 

Medium-grained, conglomeratic sandstone. 

Conglomerate. 

Interbedded, medium-grained sandstone 
and conglomerate. 

Mudstone, dark grey t o  black; brownish dust. 

Fine-grained, dark grey sandstone. 

Oark mudstone t o  s i l t s tone.  

Very fine-grained, dark grey sandstone. 

Oark grey s i l t s tone.  

Very f ine-grained, dark grey sandstone. 

Oark grey s i l t s tone,  gradational w i t h  above. 

Oark grey mudstone, gradational w i t h  
above, la rge  angular chips. 

EN0 OF HOLE 



Ross River Coal Project, 1980 

Coal Lease No.: 2985 
Bearing: - 
Dip: -90' 
Date: June 1980 
Ul t imate Depth: 76.2 meters 
Electrologged: No 

INTERVAL 

Feet Meters 

0.0- 32.0 0.0- 9.8 

32.0- 49.0 9.8- 14.9 

49.0- 69.0 14.9- 21.0 

69.0-116.0 21.0- 35.4 

116.0-130.0 35.4- 39.6 

ROTARY DRILL HOLE LOG 

Hole No. 80-RR-06 

Page 1 of 1 

DESCRIPTION ANALYSIS (db) 
t s t .  

I n t .  w. T.T. Ash $ Val.% F.C.X @ 

Overburden. 

Dark grey mudstone, large chips. 

Brown s i l t s tone,  l i g h t  brown dust 

Massive dark brownish black mudstone. 

Brown-grey, t h i n  bedded s i l t s tone,  
medium-brown dust. 

Very dark grey, massive mudstone, medium 
brownish-grey dust, very homogeneous. 

END OF HOLE 



ROTARY DRILL HOLE LOG 

Ross River Coal Project,  1980 

Coal Lease No.: 2986 
Bearing: - 
Dip: -go0 
Date: June 1980 
Ul t imate Depth: 69.2 meters 
Electrologged: No 

INTERVAL 

Feet 

0.0- 10.0 

10.0- 28.0 

28.0- 29.0 

29.0- 34.0 

34.0- 35.0 

35.0- 49.0 

49.0- 53.0 

53.0- 58.0 

58.0- 62.0 

62.0- 76.0 

Meters 

0.0- 3.0 

3.0- 8.5 

8.5- 8.8 

8.8- 10.4 

10.4- 10.7 

10.7- 14.9 

14.9- 16.2 

16.2- 17.7 

17.7- 18.9 

18.9- 23.2 

Hole No. 80-RR-07 

Page 1 of 2 

UNIT - DESCRIPTION ANALYSIS (db) 
t s t .  

I n t .  w. T.T. Ash X Val.% 

Overburden. 

Ts5 Coarse-grained conglomerate; pebbles o f  
grey chert,  whi te quartz, lnedium t o  

4 coarse-grained sand mat r i x .  

Coarse-grained sandstone. 

Conglmerate. 

Coaly mudstone. 

Conglmerate. 

Medium-grained sandstone. 

Conglomerate. 

Coarse-grained conglomeratic sandstone. 

Conglonerate. 



INTERVAL UNIT - 
Feet  Meters 

76.0- 84.0 23.2- 25.6 TS5 

DESCRIPTION 

Medium t o  coarse-grained cong lmera t ic  
sandstone. 

Conglmerate. 

Coarse-grained cong lmera t ic  sandstone. 

Conglmerate, medium t o  coarse-grained 
sand matr ix ,  minor t h i n  sandstone. 

Medium-grained. s l i g h t l y  conglomeratic 
sandstone. 

Conglanerate. 

Page 2 of 2 I I 

ANALYSIS Idb) 
Est .  1 

I n t .  Thick. T.T. Ash X Vol.X 

END OF HOLE 



ROTARY DRILL HOLE LOG 

Ross River Coal Project, 1980 

Coal Lease No.: 2986 
Bearing : 
Dip:  -90' 
Date: June 1980 
Ul t imate Depth: 67.1 meters 
Electrologged: No 

INTERVAL UNIT - 

Feet 

0.0- 2.0 

2.0- 33.0 

33.0- 34.0 

34.0- 40.0 

40.0- 41.0 

41.0- 42.0 

42.'0- 44.0 

44.0- 47.0 

47.0- 58.0 

58.0- 60.0 

Meters 

0.0- 0.6 

0.6- 10.1 TS5 

10.1- 10.4 Ts4 

10.4- 12.2 t 

12.2- 12.5 

12.5- 12.8 

12.8- 13.4 

13.4- 14.3 

DESCRIPTION 

Overburden. 

Conglmerate. 

Fine-grained sandstone. 

Coal. - 
Mudstone. 

Medium-grained, dark grey sandstone. 

Coal, d i r t y .  - 
Fine t o  medium-grained, ~nediunrgrey 
sandstone. 

Fine t o  very fine-grained, l i g h t  grey 
sandstone. 

Medium-grey massive s i l t s tone,  grada- 
dat ional  contact w i t h  above. 

Hole No. 80-RR-08 

Page 1 o f  3 

ANALYSIS (db) 
t s t .  

I n t .  Thick. T.T. Ash % F.C.% 



Feet 

60.0- 88.0 

88.0- 90.0 

90.0- 95.5 

95.5- 96.0 

96.0- 98.0 

98.0-102.0 

102.0-113.0 

113.0-119.0 

119.0-120.0 

120.0-121.0 

121.0-122.0 

122.0-123.0 

123.0-127.0 

127.0-128.0 

128.0-130.0 

130.0-135.0 

135.0-138.0 

ODH 80-RR-08 

INTERVAL - UNIT 

- Meters 

18.3- 26.8 Ts4 

Page 2 of 3 

DESCRIPTION ANALYSIS ldb)  
ESt. 

I n t .  - T h i c k . =  Ash Vol.X F.C.$ 

Fine-grained, medium-grey sandstone, 
minor s i  l ts tone.  

Coaly mudstone. 

Coal. - 
Mudstone. 

Coarse-grained quartzose, conglomeratic 
sandstone. 

Fine-grained sandstone. 

Very fine-grained, l i g h t  t o  medium- 
grey sandstone. 

Medim-grey s i l t s t one .  

Coal. - 
Grey mudstone. 

Coaly nwdstone. 

Fine-grained sandstone. 

Si l ts tone.  

Coal. - 
Coaly mudstone. 

Fine-grained, medium-grey sandstone. 

Medium-grey s i l t s tone.  



I 

DOH 80-RR-08 

INTERVAL UNIT - 

Feet 

138.0-141.0 

141 .O-178.0 

178.0-180.0 

180.0-182.0 

182.0-184.5 

184.5-194.0 

194.0-196.0 

196.0-205.0 

205.0-220.0 

220.0 

Meters 

42.1- 43.0 Ts4 

Page 3 o f  3 

DESCRIPTION ANALYSIS (db) 
t s t .  

I n t .  Thick. T.T. Ash % Vol.% F.C.% S% CalIGM Rank - - - - - -  
Fine t o  medium-grained, medium-grey 
sandstone. 

Conglomerate, t h i n  medium t o  coarse- 
grained conglomeratic sandstone. 

Dark grey s i l t s tone .  

Mudstone. 

Coal. - 
Fine-grained, grey sandstone. 

Coaly mudstone. 

Medi um-grained sandstone. 

Conglomerate. 

END OF HOLE 



Ross River  Coal Pro ject ,  1980 

Coal Lease No.: 2984 
Bearing: - 
Dip: -90' 
Date: June 1980 
U l t imate  Depth: 59.4 meters 
Electrologged: No 

INTERVAL 

Feet 

0.0- 1.0 

1.0- 4.0 

4.0- 25.0 

25.0- 40.0 

40.0- 52.0 

52.0- 53.0 

53.0- 58.0 

58.0- 62.0 

62.0- 64.0 

64.0- 70.0 

Meters 

0.0- 0.3 

0.3- 1.2 

1.2- 7.6 

7.6- 12.2 

12.2- 15.8 

15.8- 16.2 

16.2- 17.7 

17.7- 18.9 

18.9- 19.5 

19.5- 21.3 

ROTARY DRILL HOLE LOG 

Hole No. 80-RR-09 

Page 1 of 3 

UNIT - DESCRIPTION 

Overburden. 

Tsl Footwal l  w h i t e  claystone. 

4 Oark brownish-grey mudstone, brown dust.  

Coal. - 
L i g h t  grey, very f i ne -g ra ined  c layey 
m a t r i x  sandstone. 

Dark grey mudstone. 

Coal. - 
Coaly nwdstone, dark brown t o  black. 

Interbedded mudstone and f ine -g ra ined  
sandstone. 

Coal. - 

I 

ANALYSIS (db) 
Est.  

I n t .  

7.6-12.2 

16.2-17.7 

19.5-21.3 

Thick. 1.1. A s h %  Vo1.X - - - -  Rank - 

1 v6 

l v6 

1 v6 



Page 2 of 3 

INTERVAL UNIT DESCRIPTION ANALYSIS (db) - 
F c ~  

Feet 

70.0- 72.0 

72.0- 74.0 

74.0- 79.0 

Meters 

21.3- 21.9 Tsl D i r t y  @aJ. 

21.9- 22.6 + Coaly mudstone. 

22.6- 24.1 Very l i g h t  grey s i l t s t o n e  t o  very f i n e -  
grained sandstone. 

24.1- 26.5 F ine  t o  medium-grained, l i g h t  grey 
sandstone. 

Coaly mudstone. 

Grey mudstone. 

Coaly mudstone. 

Clean, very f ine-grained, l i g h t  grey 
quartzose sandstone. 

Coaly mudstone. 

Mudstone. 

Coaly mudstone. 

Clay, f a u l t  gouge??? 

Coal. - 
Very f ine-gra ined t o  f ine-grained, 
medium-grey sandstone, brownish grey 
dust. 

Fine-grained, l i g h t  grey, clean quart -  
lose sandstone. 

---. 
I n t .  Thick. T.T. Ash % Val.% F.C.% 5% Cal/GH Rank - - - - - - - - 



DDH 80-RR-09 

INTERVAL 

Feet Meters 

156.0-165.0 47.5- 50.3 

Page 3 of 3 

UNIT - DESCRIPTION ANALYSIS (db) 
t s t .  

I n t .  Thick. Ash% Vo1.4 F.C.% tal/GM Rank 

Tsl Gradational with above, l i gh t  grey, very 
very fine-grained sandstone t o  s i l t -  
stone. 

4 Fine-grained, l i g h t  grey, clean quart- 
zose sandstone. 

END OF HOLE 



Ross River  Coal Pro ject ,  1980 

Coal Lease No. : 2984 
Bearing: - 
ninr -9n0 -.r. 

Date: ,line 1980 
U l t imate  Depth: 80.5 meters 
Electrologged: No 

INTERVAL 

Feet 

0.0- 4.0 

4.0- 6.0 

6.0- 14.0 

ROTARY DRILL HOLE LOG 

Hole No. 80-RR-10 

Page 1 of 3 

UNIT - DESCRIPTION 

Overburden. 

Tsl Medium-grained, medium-grey sandstone. 

4 Medium-grained, s l i g h t l y  con- 
g l m e r a t i c  sandstone, l i g h t  t a n  
dust. 

Medium t o  very f ine-grained, medium grey 
sandstone, l i g h t  t a n  dust.  

Fine-grained, medium-grey sandstone, 
grey dust.  

Brown t o  b lack coaly  mudstone. 

Fine-grained, dark grey sandstone. 

Mudstone. 

Fine-grained, medium-grey sandstone. 

ANALYSIS ( d b l  I 

Est .  
Thick. T.T. Ash % Val.% F.C.$ 5% p& I n t .  - 



DOH 80-RR-10 

INTERVAL 

Feet 

44.0- 59.0 

59.0- 60.0 

60.0- 70.0 

70.0- 73.0 

73.0- 76.0 

76.0- 78.0 

78.0- 80.0 

80.0- 85.0 

85.0-140.0 

140.0-149.0 

149.0-230.0 

230.0-258.0 

Meters 

13.4- 18.0 

18.0- 18.3 

18.3- 21.3 

21.3- 22.2 

22.2- 23.2 

23.2- 23.8 

23.8- 24.4 

24.4- 25.9 

25.9- 42.7 

42.7- 45.4 

45.4- 70.1 

70.1- 78.6 

DESCRIPTION 

Interbedded fine-grained, clayey mat r ix  
l i g h t  grey sandstone and hard s i l i ceous  
fine-grained, medium-grey sandstone. 

Coaly mudstone. 

Very fine-grained, medium-grey sandstone' 
t o  s i l t s tone.  

Dark grey nudstone. 

Thin ly interbedded clayey sandstone, 
hard, sandstone, mudstone. 

Coal. - 
Very fine-grained, dark grey sandstone. 

Medium-grey, clean, f ine-grained sand- 
stone. 

Medium t o  l i g h t  grey, very f ine-grained 
sandstone, clean, quartzose, very l i g h t  
grey t o  white dust. 

Fine-grained, l i g h t  grey, clean sand- 
stone. 

Very t o  very very fine-grained, medim- 
grey sandstone, brownish dust, scattered 
t h i n  grey and brown mudstone beds. 

As above, but no mudstone beds, very 
clean, s i l i ceous .  

Page 2 of 3 

ANALYSIS (db) i 
Est. 

I n t .  Thick. T.T. -- Ash% Vo1.X F.C.I J& Cal/GH 
I 



DDH 80-RR-10 

INTERVAL 

Feet  Meters 

258.0-264.0 78.6- 80.5 

UNIT - DESCRIPTION 

Ts, Fine+to medium-grained, s l i g h t l y  s e r i c i  - 
t i c  - s l i g h t l y  conglomeratic sandstone. 

END OF HOLE 

ANAL' 
ESt. 

Page 3 o f  3 

rs ls  (db) I 
Thick. T.T. Ash X Vol.% F.C.% SX CalIGM Rank 1nt .  - - - - - - - - I 



ROTARY DRILL HOLE LOG 

Ross River Coal Project, 1980 

Coal Lease No.: 2984 
Bearing: 
Dip: 
Date: 

- 
-90' 
June 1980 

Ul t imate Depth: 61.0 meters 
Electrologged: No 

INTERVAL 

Feet 

0.0- 45.0 

45.0- 85.0 

85.0- 90.0 

90.0- 96.0 

96.0-120.0 

120.0-137.0 

137.0-150.0 

150.0-174.0 

174.0-179.0 

Meters 

0.0- 13.7 

13.7- 25.9 

25.9- 27.4 

27.4- 29.3 

29.3- 36.6 

36.6- 41.8 

41.8- 45.7 

45.7- 53.0 

53.0- 54.6 

UNIT - DESCRIPTION 

OB Overburden, grey-brown, clayey t i l l  . 
OB Overburden, dark grey, pebbly, s i l t y  till. 

08 Overburden, gravel, clayey matrix. 

Is, Sof t  medium-brown mudstone. 

t Fine-grained, medium-grey, sof t ,  poor ly  
cemented sandstone. 

Interbedded very very fine-grained, 
clayey mat r ix  l i g h t  sandstone and very 
fine-grained, hard, clean, l i g h t  sand- 
stone, a l l  s l i g h t l y  p l a t y  breaking. 

Pink p l a t y  s i l i ceous  mudstone t o  very 
very f ine-grained sandstone, gradational 
w i t h  above. 

As above, interbedded grey t o  pink. 

Very very f ine-grained grey t o  pink, 
clean quartz sandstone, angular i r r egu la r  
chips ra ther  than p la ty .  

Hole No. 80-RR-I1 

Page 1 o f  2 

ANALYSIS ldb)  
Est. 

I n t .  Thick. T.T. Ash V 0 I . l  F.C.% 5% CalIGM Rank - - - - -  



DOH 80-RR-11 

INTERVAL 

Feet Meters 

179.0-185.0 54.6- 56.4 

UNIT - DESCRIPTION 

Tsl lnterbedded grey t o  pink p la ty  sil iceous 
mudstone t o  very very fine-grained sand- 
stone. 

+ Grey t o  pinkish, very very fine-grained 
sandstone, clean, grey dust, angular 
chips; note: 137-200' a l l  very very 
simi lar .  

Page 2 of 2 

END OF HOLE 



Ross River Coal Project,  1980 

Coal Lease No. : 2984 
Bearing: 
Dip: -go0 
Date: June 1980 
Ul t imate Depth: 56.1 meters 
Electrologged: No 

ROTARY DRILL HOLE LOG 

INTERVAL - UNIT DESCRIPTION 

Feet 

0.0- 76.0 

76.0- 85.0 

85.0-115.0 

115.0-126.0 

126.0-130.0 

130.0-136.0 

136.0-138.0 

138.0-145.0 

Meters 

0.0- 23.2 06 Overburden. 0-45 - clayey till. 
45-52 - sandy t i l l . 
52-58 - s i l t .  
58-76 - grave l l y  s i l t y  t i l l. 

Dark grey t o  black mudstone. 

Fine-grained, dark grey sandstone. 

Th in ly  interbedded, f i n e  t o  medium- 
grained sandstone, black mudstone, very 
minor t h i n  coal.  

As above, Coal approximately 50%. - 
Fine-grained t o  very f ine-grained, medium- 
grey sandstone. 

Sandstone, minor t h i n  coal.  

So f t  clayey mat r i x  f ine-grained sandstone. 

NOTE: from 145' -+ high volume water 
f low, hole very d i f f i c u l t  t o  log.  

Hole No. 80-RR-12 

Page 1 of 2 

ANALYSIS (db) 
t s t .  

I n t .  Thick. T.T. Rsh Vol.l F.C.X 54 



DDH 80-RR-12 . 

INTERVAL 

Feet 

145.0-155.0 

155.0-159.0 

159.0-161.0 

161.0-164.0 

164.0-184.0 

Meters 

44.2- 47.2 

47.2- 48.5 

48.5- 49.1 

49.1- 50.0 

50.0- 56.1 

Page 2 of 2 

UNIT - DESCRIPTION ANALYSIS (db) 
t s t .  

I n t .  - Thick. T.T. Ash % Vol.Z S% CalIGM Rank - - -  
Tsl Interbedded coal and sandstone, coal 50%? 

+ Medium-grey, f ine-grained sandstone. 

lnterbedded and sandstone, coal 50%?? 

Coal? - 
Hard clean, f i n e  t o  medium-grained sand- 
stone. 

NOTE: D r i l l i n g  terminated a t  184' because 
o f  increased water f low. 

END OF HOLE 



Ross River  Coal P ro jec t ,  1980 

Coal Lease No.: 2984 
Bearing: - 
Dip: -90' 
Date: June 1980 
U l t imate  Depth: 59.4 meters 
Electrologged: No 

INTERVAL 

Feet 

0.0-101.0 

101.0-140.0 

140.0-147.0 

147.0-151.0 

151 .O-160.0 

160.0-169.0 

169.0-174.0 

174.0-195.0 

195.0 

Meters 

0.0- 30.8 

30.8- 42.7 

42.7- 44.8 

44.8- 46.0 

46.0- 48.8 

48.8- 51.5 

51.5- 53.0 

53.0- 59.4 

59.4 

ROTARY DRILL HOLE LOG 

Hole No. 80-RR-13 

Page 1 o f  1 

UNIT - DESCRIPTION 

08 Overburden. 

Tsl Dark grey, f i ne -g ra ined  sandstone. 

4 Medium grey, very f i ne -g ra ined  sandstone 
t o  s i l t s t o n e .  

Medium-grained, medium-grey, s l i g h t l y  
c o n g l m e r a t i c  sandstone. 

Fine-grained t o  very f ine-gra ined,  medium 
grey sandstone. 

t 
Medium-grained, medium-grey sandstone, - 
s l i g h t l y  conglomeratic. 

Very f ine-grained, medium-light grey 
sandstone. 

Fine-grained, l i g h t  grey sandstone, some 
s l i g h t l y  conglomerat ic,  m i l k y  water r e t u r n .  

END OF HOLE 

ANALYSIS (db) 
€ S t .  

I n t .  Thick. 1.1. Ash % Vo1.X F.C.% 5% Cal/GM Rank - - - - - - - - 



APPENDIX IV 

. 
Coal Analyses Lab Report 



Birtley Coal 
& ~ i n e r a l s  Testing 

Mr.  T. Adamson 
Cyprus Anvil  Mining Corporation 
330-355 Burrard Street  
Vancouver, B .  C. 
V6C 2G8 

Dear Tom: 

Enclosed are  the t e s t  resu l ts  f o r  the n ine  Ross River Samples received a t  

our laboratory July  18, 1980. 

Yours t r u l y .  

BIRTLEY COAL &,MINERAL; TESTING 

Frank J. ko iva t  
General Manager 

Encl . 
FJH/ceb 

505 - 50th AvenueS.E.. P.O. Box5488, Station "A", Calgary. Alberta T2H 1x9 Telephone (403) 253-8273 



CI . I I . ! iT  : CYPRUS A!dVIL  M I N I N G  CORPORATION 

r i . n ~ t ~ ~  : R O S S  R I V E R  SAMPLES Received J u l y  18/80 

Equi l ib r ium Moisture  deleted because o f  e x t r a  f i n e  mater ia l  produced by reverse 
a i r  c i r c u l a t i o n  method o f  d r i l l i n g .  

Birtley Coal 
gl. Minerals Testing 
.,..I.,...- .A,. ..,.,.,,,,. .a,.... ,.... 



I I ! J  : CYPRUS A I i V I L  M I N I N G  COF\POP.ATION 

r; ,OJt(T : ROSS R I V E R  SAMPLES Received July 1 8 / 8 0  

L A B  
NO. i O l S T  ye A S H  

- 
L- 
F . C .  - 
43.: 

Rank - 

LVB 

LVB 

LVB 

LVB 
- - - - - - . 
Lva 

LVB 

S A 

Equilibrium Moisture deleted because of extra fine material produced by reverse 
air circulation method of drilling. 

Birtley Cod 
gL Minerals Testing 
. .. _.... ....,.,.,.,.,,,, i.. ..... 1.111 

&?--'Pa 



NO. 2984 
mitorial  Coal  Regulations 

This -RE made i n  t r ip l ica te  this . . . .5th. .. ..... day of 

81 . . . . . . . . . . . . . . . . .Fa.. . . . . . . . . . . . . . . . . . . A.D. 19.. . . . , 

AND 

Her Majesty the Queen i n  r ight  
of Canada, hereinafter called 
"Her Majesty", 

CP THE FIST PAKP, 

Fred Welter (~urveyor) 
.Box 4418 
-Whitehorse, Yukon 

WITNESSES THAT i n  consideration of the rental,  royalty, covenants and 
agreements hereinafter reserved and contained and subject to the Territorial 
Coal Regulations, hereinafter called "the Regulations", H e r  Majesty grants 
unto the Lessee for a term of twenty-one years omm?ncing on the 17th 
April 1980 exclusive licence to search for, win and 
take all coal w i t h i n  the meaning of the Regulations in, q n n  or  under the 
location described as follows: 

ALL A! SINGULAR that rectangular parcel of land marked by four 
location posts $ 1  un the ground, and situated 3.5 km southwest of Ross River, 
map area 105-F-15/16 in the Whitehorse Mining District of the Yukon 
Territory, as shown in sketch attached hereto and forming part of this 
description, and containing 640 acres more or less, and subject to 
prior rights of Yukon Electrical Company, Ltd. powerline right of way; 

Yielding and paying therefor unto H e r  Majesty an annual rental of 
$640.00 dollars, (the receipt of the rent for the f i r s t  year of 
the term being hereby acknowledged) and an annual royalty as provided by the 
Regulations. 

The Lessee mvenants t ha t  it w i l l  canply w i t h  the provisions of 
the Regulations. 

~ p o n  the fai lure of the Lessee tD pay the rents reserved herein or any 
royalty prescribed by the Regulations, within thirty days of the due date, the 
Minister of Indian Affairs and Northern Dwelapment may give notice to the 
Lessee by registered m a i l  addressed to its last hewn address, that i f  payment 
is not received within 60 days £ran the date of such notice, the lease may be 
terminated. 

In the event that  the Lessee is convicted of an offence arising from 
a breach of the Northern Inland Waters Act o r  any other act  of the Parliament 
of Canada o r  regulations made thereunder, o r  fm a breach of any Ordinance 
o r  any d c i p a l  by-law relating to the protection of the environment or 
public safety, the Minister of Indian Affairs and Northern Developmt may 
at  h i s  option require the Lessee to remedy such breach or terminate this 

/ me- 





Every Lessee l iable  t o  pay royalty W s e d  by the Regulations, 
shall keep a t  o r  near the mine proper b k s  of account of the quantity, 

' wight ,  value and other particulars of the wa1 o r  c a d  bearing substances 
taken from the said mine, and the said t o o k s  shall  be available for review 
by the Minister, as  required, and i f  any doubt arises as to the nature, 
n m b r  o r  quality of such tooks, Minister shall  determine the nmher 
and character of the tooh to be kept, and the place or  places a t  which 
said 1>30ks shal l  be kept. 

The LEssee shal l  a s  the Minister m y  direct  from t 3 . n ~  to time, 
deliver t o  the Qlief, any m t e r i a l ,  infomation o r  records pertaininq to 
my mininq n ~ r a t i o r s  on the said l a d s  i n  such £om and m n e r  as the 
Minister m y  prescribe. 

The Lessee m y  a t  any the surrender this lease and'abandon the 
site provided he has mn@ied in every respect w i t h  the covenants and 
agreements of the leas? and the Ussee hereby mvenants that  he shall  
restore said s i t e  as  nearly a s  possibly to the saw condition a s  it was 
prior to the cormen-t of the lease to the satisfaction of the Minister. 

The Lessee shall a t  the expiration of this lease, suhnit to the 
Cepartment, conplete copies of a l l  geoldgical, geophysical and geochemical 

- w r t s  obtained, copies of a l l  drill core logs, assay results and a l l  other 
relevant infoxmaticsl the Minister deems necessary and said m t e r i a l  shall  
be held in confidence for  a period of three years from the date of suhLssion. 

The Lessee w i l l  indenmify and save hannless Her Mjesty against and 
f m  a l l  actions, suits, proceedings, costs, charges, expenses, clairrs, 
demnds, damges, matters and things whatsoever and by wlxxnswva made, 
sustained, brought o r  prosecuted, in any m e r  based W n ,  occasioned by 
or  attributable to anything done, suffered o r  omitted by the Lessee, its 
servants or agents, i n  the exercise o r  purported exercise of the rights 
granted to it hemin.  

The part ies hereto agree that  this indenture enures to the benefit 
of ,  and is binding q n ,  Her Majesty, and Her Successors, and the Lessee, 
its s*xcessors and assigns. 

No ntmber of the House of Conmns may be admitted to any share of 
this agreerrent o r  any benefit to ar ise  therefrom. 

I n  witness whereof .the Supervising Mining Recorder 
on behalf of - - -  ~- - 

H e r  Wijesty the Queen in r ight  of Canada has hereunto s e t  her hand and seal 
and Fred VIelter has hereunto set his hand and seal. 

Signed, Sealed and Delivered 
in the  presence of 

Signed, Seal.& and &livered 
in the presence of - 

Witness 

Deparbnent of Indian Affairs and 
Northern Lkvelopnent 



CANADA 
YUKON TERRITORY 
TO WIT: I 

I 

WERNER GUTTEK DRAFTSMAN I ,  ........................................ occupation.. .  ........... 
WHITEHORSE, Y.T. ........................ of ................................................... 

wi tness  t o  t h e  wi th in  Ins t rument ,  make o a t h  and say: 

THAT I was pe r sona l ly  p r e s e n t  and d id  see  t h e  wi th in  Instrument and two 

FRED WELTER, SURVEYOR copies  du ly  s igned ,  s e a l e d ,  and executed by.... ................................ 
..................................................... t h e  p a r t y  the re to .  

THAT t h e  wi th in  Instrument  and two copies  were executed a t  t he  p lace  and 

on t h e  d a t e  shown i n  t h e  s a i d  Instrument .  

THAT I know t h e  s a i d  p a r t y  and t h a t  she/he i s ,  t o  t h e  b e s t  of my knowledge 

and b e l i e f ,  of l e g a l  age  f o r  t h e  execution of t h e  wi th in  instrument .  

THAT I am of l e g a l  age  f o r  t h e  wi tness ing  of the  wi th in  Instrument.  

WHITEHORSE, Y.T. ....................................... SWORN and subscr ibed  t o  a t  

16 APRIL 81 t h i s  .................. day of ........................... 19.. . ,  

' b e f o r e  me -- 

A X~YTARY P:~<LIC WITNESS (signed i n  presence of 

AFFIDAVIT Or IJITNESS 

Notary Publ ic)  



File  No. 350-5-35 

NO. 2985 
Territorial Coal -ations 

Coal Mining Lease 

This IIW3mRE made i n  t r ip l icate  this ...... 3.m.. .... day of 

........................May...........:. A.D. 19.8J.., 

AND 

Her Majesty the Queen i n  r iqht  
of Canada, hereinafter called 
"Her Majesty", 

OF THE FIST PART, 

Remick Campbell (surveyor) 
BOX 4418 
Whitehorse, Yukon 

OF ?IFE SECOND P r n ,  

WI'INESSES THAT in consideration of the rental,  royalty, m e n a n t s  and 
agreements hereinafter reserved and contained and subject to the Terri torial  
Coal Regulations, hereinafter called "the Regulations", H e r  Majesty grants 
unto the Less& for  a term of twenty-one years amwncing on the 17th 
April 1980 exclusive Licence to search for, w i n  and 
take a l l  coal within the meaning of the Regulations in, upon o r  under the 
location described as follows: 

ALL AND SINGULAR that rectangular parcel of land marked by four 
location posts upon the ground, and situated 3.5 km southwest of Ross River, 
map area 105-F-15/16 in the Whitehorse Mining District of the Yukon 
Territory, as shown on sketch attached hereto and forming part of this 
description, and containing 640 acres more or less, and to exclude 
ground covered by Yukon Barite company, Ltd. Commercial Lease 4675, and 
subject to prior rights of Yukon Electrical Company, Ltd. powerline ri~ht - 
of way; 

Yielding and paying therefor u n ~  Her Majesty an annual rental of 
$640.00 dollars, (the receipt of the rent for the f i r s t  year of 
the t a m  being hereby acknowledged) and an annual myalty as provided by the 
m a t i o n s  . 

The Lessee covenants tha t  it w i l l  canply with the provisions of 
the Regulations. 

Lpm the fai lure of the Lessee to pay the rents reserved herein o r  any 
royalty prescribed by the Regulations, w i t h i n  thir ty days of the due date, the 
Minister of Indian Affairs and Northern Developoent m y  give notice to the 
Lessee by registered d l  addressed to its l a s t  knmn address, that  i f  p-nt 
is not received within 60 days frcm the date of such notice, the lease may be 
terminated. 

In  the event that  the Lessee is convicted of an offence arising from 
a breach of the Northern Inland Waters Act o r  any other ac t  of the P a r l i m n t  
of Calada o r  regulations made thereunder, o r  fnxn a breach of any Ordinance 
o r  any municipal by-law relating to the protection of the environment o r  
public safety, the Minister of Indian Affairs and Northern Developrrnt may 
a t  h i s  option require the Lessee to renedy such breach o r  terminate t h i s  
Lease. 





Every Lessee l iable  to pay royalty m s e d  by the W a t i c n s ,  
shall  keep a t  or near the mine proper books of account of the quantity, 
might ,  value and other particulars of the coal o r  coal bearing substances 
taken £ran the said mine, and the said books shall  be available for review 
by the Minister, as r ep i r ed ,  and i f  any chbt arises a s  to the nature, 
nmker or quality of such b k s ,  the Minister shall  cfetermine the n- 
and character of the b k s  to be kept, and the place o r  places a t  which 
said b k s  shal l  h? kept. - 

The Lessee shal l  as  the Mhister m y  direct from t i n e  to time, 
deliver t o  the C%ief, any raterial, i n f o m t i c n  o r  recor(ls p r ta in ing  to 
any mining operations on the said lands i n  such form and manner as t.k 
Minister m y  prescribe. 

The Lessee ray a t  any time surrender this lease and abandon the 
site provided he has amplied in every respect w i t h  the covenants and 
agreemts of the lease and the Lessee hereby covenants that  he sin11 
restore said s i t e  a s  nearly a s  possibly to the sam condition a s  it was 
prior to the cmmencenwt of the lease to the satisfaction of the Minister. 

The Lessee shal l  a t  the expiration of this lease, sutxnit to the 
Department, ccsnplete copies of a l l  geological, geophysical and geochemical 
reprts obtained, copies of a l l  drill core logs, assay results  and a l l  other 
relevant i n f o m t i m  the Minister d m  necessary and said m t e r i a l  shall  
be held in confidence for a period of three years from the date of submission. 

The Lessee w i l l  i n d m i f y  and save harmless Her h j e s t y  against and 
fran a l l  ac t ims,  suits, proceedings, costs, charqes, expenses, claims, 
demands, damqes, mtters and things whatsoever and by wbmsoever made, 
sustained, brought o r  prosecuted, i n  any m e r  based u p n ,  occasioned by 
o r  attributable to anything done, suffered or canitted by the Lessee, 'its 
servants or agents, in the exercise or purported exercise of the rights 
qan ted  to it hereh.  

The part ies hereto agree that th i s  indenture enures t o  the benefit 
of, and is  binding upn ,  Her Majesty, and H e r  Successors, and the Lessee, 
its successors and assigns. 

No rrPmber of the House of 03rmDns may be admitted to any share of 
this agreement or any benefit to ar i se  therefrom. 

In witness whereof ,the Supervising Mining Recorder 
on behalf of 

H e r  Majesty the Qwen in r ight  of Canada has hereunto s e t  her hand and seal 
and Remick Campbell has hereunto set his hand and sad. 

S i q e d ,  Sealed and Lklivered 
i n  the presence of 

For Minister . 
Department of Indian Affairs and 

Northern 77velopuent 

Signed, Sealed and Delivered 
i n  the  presence of 



AFFIDAVIT OF WITNESS 

CANADA 
'YUKON TEPaITORY 
TO VIT: 

Beverley MacKenzie Secretary .............................................. I, occupation.............. 

w i t n e s s  t o  t h e  wi th in  Ins t rument ,  make o a t h  and say: 

THAT I was p e r s o n a l l y  p resen t  and d id  see  t h e  wi th in  Instrument and two 
Renick Canpbcll ................................... cop ies  du ly  s igned,  s e a l e d ,  and executed by.. 

..................................................... t h e  p a r t y  t h e r e t o .  

TINT t h e  w i t h i n  Instrument  and two copies  were executed a t  t he  p lace  and 

on t h e  d a t e  shown i n  t h e  s a i d  Instrument .  

TllAT I know t h e  s a i d  p a r t y  and t h a t  she/he i s ,  t o  t h e  b e s t  of my knowledge 

and b e l i e f ,  of l e g a l  a g e  f o r  t h e  execution of t h e  wi th in  Instrument.  

THAT I am of l e g a l  a g e  f o r  t h e  wi tness ing  of the  wi th in  Instrument.  

the Town of Renfrew SWORN and subscr ibed  t o  a t  ....................................... 
22nd April 8 1 ........................... .................. ' t h i s  day of 19..., 

b e f o r e  me -- 



- 
File  No. 350-5-36 

NO. 2986 

W r i t o r i a l  Coal Regulations 

Coal Mining Lease 

... This made i n  t r ip l ica te  th i s  5th........ day of 

................... May .................. A.D. 19.81.., 

AND 

Her Majesty the Queen i n  right 
of Canada, hereinafter called 
"'Her Majesty" , 

OF THE FIST PAIU', 

Peter Sullivan (Surveyor) 
Box 4418 
Whitehorse, Yukon 

OF ?HE S m N D  PART, 

WI'INESSES THAT in consideratim of the rental, royalty, covenants and 
agreanents.hereinafter reserved and a m a d  and subject to the Terri torial  
Codl Regulations, hereinafter called "the Regulations", H e r  Majesty grants 
unto the Lessee for a term of twenty-one years mnm?ncing on the 17th 
April 1980 exclusive licence to search for, w i n  and 
take all coal within the meaning of the Regulations in ,  upon or under the 
location described as follows: 

ALL AND SINGULAR that rectangular parcel of land marked by four 
location posts upor the ground, and situated 3.5 km southwest of Ross 
River, map area 105-F-15/16 in the Whitehorse Mining District of the 
Yukon Territory, as shown in sketch attached hereto and forming part 
of this description, and containing 640 acres more or less, and subject 
to the prior rights of Yukon Electrical Company, Ltd. powerline right 
of way; 

Yielding and paying therefor unto Her Majesty an annual rental of 
5640.00 dollars, (the receipt of the rent for  the f i r s t  year of 
the term being hereby acknowledged) and an annual royalty as provided by the 
Regulations. 

The Lessee covenants t ha t  it w i l l  canply with the provisions of 
the Regulations. 

U p n  the fai lure of the Lessee to pay the rents reserved herein or any 
rayalty prescribed by the Regulations, within th i r ty  days of the d w  date, the 
Minister of Indian Affairs and Northern Develqmnt m y  give notice to the 
Lessee by registered mail addressed to its l a s t  knam address, that  i f  paymnt 
is not received within 60 days f ran  the date of such notice, ths lease my be 
terminated. 

In  the event that  the Lessee is convicted of an offence arising fmn  
a breach of the Northern Inland Waters Act o r  any other act  of the Parliament 
of Canada o r  regulations made thereunder, or fmn  a breach of any Ordinance 
o r  any municipal by-law relating to the protection of the environment or 
public safety, the Minister of Indian Affairs and Northern Developwnt may 
at h i s  option require the Lessee to renedy such breach or terminate this 
Lease. 
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Every Lessee l iable  to pay royalty m s e d  by the Fqulations, 
. shall keep a t  or near the mine proroper books of e m m t  of the quantity, 

weiqht, value and other particulars of the coal or coal bearing substances 
taken fran the said mine, and t\e said b k s  shall be available for review 
by the Minister, a s  required, and i f  any doubt arises as to the nature, 
nunber o r  quality of such b k s ,  the Minister shall  determine the nuntwr 
and character of the b k s  to be kept, and the place or  places a t  which - 
said b k s  shal l  be kept. 

The Lessee shal l  a s  the blinister my direct  fmm t h  t o  tin=, 
deliver to the Chief, any mterial, informtion or records pr ta in ing  to 
any mining aperations on the said lands i n  such form and manner as the 
Minister m y  prescribe. 

The Lessee m y  a t  any time surrender t h i s  lease and abandon the 
site provided he has -lied in every reqect w i t h  the covenants and 
agreements of the lease and the Lessee hereby covenants that he shll 
restore said site a s  nearly a s  p s s i b l y  to the same condition a s  it was 
prior to the cmmmca-at of the lease to the satisfaction of the Minister. 

The Lessee shall a t  the expiraticn.of this lease, suhnit +a the 
pepartmat, complete copies of a l l  geological, geophysical and geochemical 
reprts  obtaineci, copies of a l l  d r i l l  core logs, assay results and a l l  other 
relevant information the Minister deems necessary and mid  material shall  
be held in confidence for a wried of three years from the date of submission. 

The Lessee w i l l  indemnify and save harmless Her mjesty  against and 
f m  a l l  actions, sui ts ,  proceedings, costs, charges, expenses, claims, 
demands, damges, matters and things whatsoever and by wbmoever made, 
sustained, brought or prosecuted, in  any mmner based upn ,  occasioned by 
or attributable to anything done, suffered o r  an i t@ by the Lessee, its 
servants o r  agents, in the exercisp o r  purported exercise of the rights 
qan ted  to it h m i n .  

?he part ies hereto agree tha t  this indenture enures t o  the benefit 
of ,  and is binding upn ,  H e r  Majesty, and Her Successors, and the Lessee, 
its successors and assigns. 

No manber of the House of CormDns may k e  admitted to any share of 
this agreement or any benefit to ar i se  therefrom. 

In  witness whereof .the Sugervislng Mining Recorder 
on behalf of 

Her Majesty the Queen i n  r i @ t  of Canada has hereunto set her hand and seal 
and Peter Sullivan has hereunto s e t  h i s  hand and seal. 

S i p d ,  Sealed and &livered 
in the  presence of 

,@Q 
'/ ; 

,'L ., , , J -  

V For Minister ' 

&partiwnt of Indian Affairs and 
Northern Developnent 

Signed, Sealed and Delivered 
in the presence of 

. . .  
' (1- . / d  ; / : .  1 ~, 

I ' : . -  

Lessee 



CANADA 
YUKON TERRITORY 
TO WIT: I 

w i t n e s s  t o  t h e  wi th in  Ins t rument ,  make o a t h  and say: 

THAT I was pe r sona l ly  p resen t  and did s e e  t h e  wi th in  Instrument and two 
> 

14 ............. ,- < < . 3 f ( { .d .I. k.(/.lC. .... cop ies  du ly  s igned,  s e a l e d ,  and executed by... 

t h e  p a r t y  the re to .  

THAT t h e  wi th in  Instrument  and two copies  were executed a t  t he  p lace  and 

on t h e  d a t e  shown i n  t h e  s a i d  Instrument .  

THAT I know t h e  s a i d  p a r t y  and t h a t  she/he i s ,  t o  t h e  b e s t  of my knowledge 

and b e l i e f ,  of l e g a l  age  f o r  t h e  execution of the  wi th in  Instrument .  

THAT I am of l e g a l  a g e  f o r  t h e  wi tness ing  of t h e  wi th in  Instrument.  

Q .  : . . .. SWORN and subscr ibed  t o  a t  .... - 2  .6.i/./.(< [l.. 
1.7 

/ 
t h i s  .... .2.?i.. ...... day of ...... .).-l/.h!.l.. ......... 19.2.l 

I -. T '  ..... . 
, . , , 

I ; 1 ,  < .\ 5 /' . ,  [C., 
! ! ,  L.1 ' i ;l.~ , , . /, . j' , ' 

ALOTAUY PUBLIC i WITWSS (signed (iy presence of 
Notary Publ ic)  
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