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CARMACKS SOUTH COAL PROJECT 

INTRODUCTION 

A  s u b s t a n t i a l  amount o f  e x p l o r a t i o n  work was c a r r i e d  o u t  on the  Carmacks 

South coal  leases by Cyprus Anv i l  M in ing  Corporat ion i n  1976 and 1977. 

Th is  work i s  descr ibed i n  d e t a i l  i n  r e p o r t s  t i t l e d  "Report on P re l im ina ry  

Eva luat ion  - Carmacks Coal P ro jec t " ,  February 1977, by R.P. H i l l ,  and 

"Report on 1977 F i e l d  Program - Carmacks Coal P r o j e c t " ,  A p r i l  1978, by 

R.P. H i l l .  

On these coal  leases work has been hampered by ex tens ive  t h i c k  overburden 

cover.  As a  r e s u l t ,  e s p e c i a l l y  i n  the  southern p o r t i o n  o f  t he  leases, 

geo log ica l  i n t w p r e t a t i o n s  were extremely specu la t ive .  

During 1979, a  program o f  "down-the-hole-hammer" r o t a r y  d r i l l i n g  was 

i n i t i a t e d  on Carmacks South leases i n  a  p r e v i o u s l y  unexplored area o f  

almost t o t a l  overburden cover. The o b j e c t i v e s  o f  t h i s  d r i l l i n g  program were 

t o  d e f i n e  the  Tantalus Formation s t r a t i g r a p h y  and i n v e s t i g a t e  the  coa l  poten- 

t i a l  o f  a  l a r g e  s y n c l i n a l  s t r u c t u r e  t h a t  was suggested by an e a r l i e r  (1977) 

E.M. geophysical survey. 

Dur ing the  summer o f  1980, as fo l low-up t o  the  1979 d r i l l i n g ,  a  number o f  

new b u l l d o z e r  trenches were excavated t o  expose coal  seams f o r  mapping and 

sampling. A t  the  same time, a  number o f  p r e - e x i s t i n g  b u l l d o z e r  trenches 

were deepened f o r  mappi.ng and sampl i ng purposes. 

The 1979 and 1980 f i e l d w o r k  has r e s u l t e d  i n  s i g n i f i c a n t  changes i n  the  

overall geo log ica l  i n t e r p r e t a t i o n  on t h e  Carmacks South coal  leases. 



Presented i n  t h i s  r e p o r t  a r e  t h e  fol1owina:- 

- A r e v i s e d  geology map (1"  = 800 ' )  and sec t i ons  (1"  = 200' )  

- Rotary d r i l l  ho le  l o g s  (ho les  CS-79-01 through CS-79-32) 

- Rotary d r i l l  h o l e  e l e c t r o l o g s  

- Analyses o f  r o t a r y  d r i l l  ho le  coa l  samples 

- Geological  sketches o f  1980 b u l l d o z e r  trenches and analyses o f  
t rench samples 

- geo log i ca l  sketches o f  s e l e c t e d  deepened p r e - e x i s t i n g  trenches 
and analyses o f  t r e n c h  samples 

LOCATION AND ACCESS 

The "Carmacks South" b lock  o f  coal  leases a r e  l o c a t e d  south  o f  t h e  Yukon R ive r  

and e a s t  o f  t h e  Nordenskio ld River ,  imned ia te l y  south o f  t h e  v i l l a g e  o f  

Carmacks, Y.T. 

From Carmacks t o  the  area o f  the  leases on which d r i l l i n g  and t r e n c h i n g  has 

been c a r r i e d  ou t ,  access i s  p o s s i b l e  on b u l l d o z e r  t r a i l s  us ing  four-wheel 

d r i v e  veh ic les .  

DRILLING 

The 197.9 down-hole-hammer r o t a r y  d r i l l i n g  was c a r r i e d  o u t  under c o n t r a c t  by 

M idn igh t  Sun D r i l l i n g  L td .  o f  Whitehorse, Y .T. us ing  a  Schram T64 t ruck -  

mounted d r i l l  r i g .  

Footage d r i l l e d  i n  t h e  p e r i o d  August 17 - September 24, 1979, i n  32 holes, 

t o t a l e d  11,041 f e e t  (3365 m). 

Chip samples were logged con t i nuous l y  a t  t h e  d r i l l  s i t e  as d r i l l i n g  pro-  

gressed. As l o n g  as t h e  h o l e  was dry,  a l l  r e t u r n  f rom coal  seam i n t e r -  

sec t i ons  was c o l l e c t e d .  Samples f rom seam i n t e r s e c t i o n s  g r e a t e r  than 

about 1  metre were r e t a i n e d  f o r  analyses. I t  was imposs ib le  t o  o b t a i n  a  

rep resen ta t i ve  sample f rom coal  i n t e r s e c t i o n s  i n  wet holes. 

- -- --L? * >Em 



ELECTROLOGGING 

E l e c t r o l o g g i n g  o f  d r i l l  ho les i n  which coal seams were i n t e r s e c t e d  was c a r r i e d  

o u t  by BPB Inst ruments (Canada) L td .  Logging was done i n  open holes.  Some 

holes c o u l d  n o t  be logged a t  a l l ,  o r  t o  the  planned depth because o f  caving.  

The s u i t e  o f  l o g s  r u n  i nc luded  gamma ray,  l o n g  spacing dens i t y ,  s h o r t  spacing 

dens i ty ,  neutron and c a l i p e r  l ogs .  An a t tempt  t o  r u n  d ipmeter  l o g s  was un- 

successfu l  because o f  design problems w i t h  a new dipmeter  sonde. D r i l l  

ho le  e l e c t r o l o g s  a r e  i nc luded  w i t h  t h i s  r e p o r t  as Appendix I V .  

GEOLOGY (See Maps #1, 2 ,  3) 

The 1979 r o t a r y  d r i l l i n g  was successfu l  i n  d e f i n i n g  t h e  o v e r a l l  s t r a t i g r a p h y  

o f  t h e  Tanta lus Formation i n  t h e  area d r i l l e d .  Although no d i r e c t  d i p  

measurements a r e  p o s s i b l e  w i t h  r o t a r y  d r i l l i n g ,  and t h e  a t tempt  t o  measure 

d i p s  by an e l  e c t r o l  og procedure was unsuccessful  , s u f f i c i e n t  d i s t i n c t i v e  

u n i t s  and d i s t i n c t i v e  con tac ts  were encountered i n  t h e  succession t o  d e f i n e  

t h e  general s t r u c t u r a l  p i c t u r e  i n  t h e  area o f  d r i l l i n g .  A l l  d r i l l  ho les  

were w h o l l y  w i t h i n  t h e  Tanta lus Formation. No holes encountered t h e  under- 

l y i n g  Laberge Group. 
, 
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TABLE OF GEOLOGIC FORMATIONS 

Age Un i t  Map Symbol Thickness L i thology 

Pleistocene & Recent Glacial and f luv iog lac ia l  gravels, sands, 
s i l t s ,  volcanic ash 

Eocene o r  Younger Carmacks Group 3 up t o  610 m Basal t ic ,  andesi t ic ,  dac i t i c ,  t rachy t i c ,  
and r h y o l i t i c  flow, breccias, tu f fs  

Lower Cretaceous Tantalus Fm. 2 573 - 775 m 
and/or U. Jurassic 

2 i  33+ m Conglomerate (quartz and chert  pebhles) 

2h 107 - 152 m Coal measures 

2h2 Mudstone, sandstone, minor coal 

Mudstone, sandstone, coal, conglomerate, 
c f e l s i t i c  flows o r  s i l l s  

Conglomerate; conglomeraric sandstone, 
sandstone, m i  nor mudstone, coal 

291 Sandstone, conglomerate, mudstone, coal 

2f 24 - 34 m G r i t t y  mudstone 

2e 21 - 107 m Quartzose conflomeratk sandstone and 
sandstone 

Zd 20 m Mudstone 

2c 91 m Very clean quartz sandstone 

2b 18 m Conglomerate (quartz & cher t  pebbles) 

2a 122+ m Sandstone, conglomeratic sandstone, 
ml nor conglomerate 

Lower and Middle 
Jurassic Laberge Group 1 up t o  2750 m Sandstone, arkosic sandstone, cobble 

conglomerate (g ran i te  and volcanic 
cobbles) tuffaceous sandstone, shale 



W i t h i n  t h e  Tanta lus Formation, two s i g n i f i c a n t  coal  members have been i d e n t i f i e d ,  

t h a t  i s ,  u n i t  2 q a n d  u n i t  2h. 

Coal a long the  r i d g e  i n  t h e  nor thwest  p o r t i o n  o f  t h e  mapped area, and which was 

i n v e s t i g a t e d  by diamond d r i l l i n g  and t rench ing  i n  1976, was o r i g i n a l l y  i n t e r -  

p r e t e d  ( H i l l  1976177) as o c c u r r i n g  a t  t h e  top  o f  t h e  Laberqe Group. The 1979 

d r i l l i n g  i n d i c a t e d  t h a t  t h i s  coa l  was w e l l  w i t h i n  t h e  Tanta lus Formation, and 

a t  t h a t  t ime  was thought  t o  be i n  u n i t  2h. Bu l l doze r  t r e n c h i n g  .in 1980, i n  

trenches on 1 i nes 51 +00 S, 1 O4+OO S , 11 2+00 S , 120+00 S , and l24+OO S have now 

shown t h a t  t h i s  coa l  i s ,  i n  f a c t ,  i n  u n i t  29. The coa l  seams i n  t h i s  area 

a r e  very  l ensy  w i t h  very  r a p i d  v a r i a t i o n s  i n  th ickness  bo th  a long s t r i k e  and 

down d ip .  Th i s  i s  seen on examinat ion o f  t h e  1980 geology map, t r e n c h  sketches, 

and 1976 d r i l l  h o l e  p r o f i l e s .  I t  i s  ve ry  d i f f i c u l t  t o  c o r r e l a t e  i n d i v i d u a l  

seams between even c l o s e l y  ad jacen t  d r i l l  ho les o r  t renches.  

The u n i t  29 coals i n t e r s e c t e d  i n  r o t a r y  d r i l l  h o l e  CS-79-24 were fo l l owed  up 

by su r face  t r e n c h i n g  on l i n e s  104+00 S, 112+00S, 120+00 S and 124+00 S. The 

surface work exposed a seam w i t h  a maximum th ickness  o f  about 2.1 m r a t h e r  than 

t h e  4+ m t h a t  was i n t e r p r e t e d  f rom t h e  d r i l l  h o l e  i n t e r s e c t i o n .  The t r e n c h i n g  

a l s o  showed r a p i d  l e n s i n g  and ex tens i ve  f a u l t i n g  i n  t h i s  area. I t  i s  probable 

t h a t  d r i l l  ho le  CS-79-24, because o f  s t r u c t u r a l  complexi ty ,  i n t e r s e c t e d  t h e  

coal  seam a t  a much sma l l e r  ang le  than had been o r i g i n a l l y  est imated. 

The s u b d i v i s i o n  o f  u n i t  29 i n t o  u n i t s  2ql and 2g2 i s  o n l y  p o s s i b l e  a long t h e  

west s i d e  o f  t h e  basin. The two t h i n  d i r t y  coal  seams, i n  an i n t e r v a l  o f  

mudstones and coa ly  mudstones, i n t e r s e c t e d  i n  r o t a r y  d r i l l  ho les CS-79-12, 4, 

6, and 5 a r e  i n  u n i t  29 b u t  apparen t l y  h ighe r  i n  t h e  sequence then t h e  coa l  

i n  d r i l l  ho le  CS-79-24. 



U n i t  2h can only be subdivided in to  u n i t  2hl and 2h2 in  the  south area of the  

rotary d r i l l i n g .  In t h i s  a rea ,  2h2 i s  r e s t r i c t ed  t o  mudstone, sandstone and 

minor coal ,  while u n i t  2hl includes some comglomerate, more and thicker  coal 

seams and some f e l s i t i c  volcanic components. These volcanics have had the  

e f f e c t  of metamorphosing the adjacent coal seams. 

U n i t  2h coal seams a r e  generally l e s s  than 3 m th ick with t he  vast  majority 

l e s s  than 2 m thick.  Seams exposed in  trench L51S range up t o  about 3 m th ick.  

The estimated t rue  thickness o f  some of t he  2h seams in te rsec ted  i n  the  rotary 

d r i l l  holes a r e  probably i n  e r r o r  because of undefined local s t ruc tu ra l  com- 

pl exi t i e s .  

The u n i t  2 h  coal seams, l i k e  the un i t  29, coals appear t o  be very lensy and 

discontinuous making seam cor re la t ion  very d i f f i c u l t .  This i s  best  i 11 ust ra ted 

on the  Geological Cross Sections (Map #2). 

COAL QUALITY 

A.  Coal i n  U n i t  2g1 

Analyses of u n i t  2g1 coals have been car r ied  out on samples obtained from 

1976 diamond d r i l l  holes (C-76-4, 6 ) ,  from 1979 ro ta ry  d r i l l  hole CS-79-24, 

from 1976 trenches 295, 3OS, and from 1980 trenches on 1 ines  11 2+00 S and 

124+00 S-. 

Rank determination of un i t  2g1 coals (ASTM method), based on the  analyses 

of unoxidized d r i l l  hole samples, a l l  ind ica te  a rank of medium v o l a t i l e  

bituminous. The trench samples a l l  ind ica te  a high degree of oxidation 

r e l a t i v e  t o  the  d r i l l  hole samples, with high residual moistures, higher 

v o l a t i l e s ,  and lower heating values. 



In the  area of the 1976 diamond d r i l l  holes,  the  range of ash content (d.b.1 

in  d r i l l  hole samples from C-76-4 and C-76-6 is from 22.1% to  51.4%. The 

ash content of seams exposed in trenches in t h i s  same area ranges from 

28.4 - 38.6%. As noted e a r l i e r ,  corre la t ion of coal seams along s t r i k e  

between trenches o r  down dip between trenches and d r i l l  holes i s  d i f f i c u l t  

w i t h  very rapid lensing and pinching of seams indicated.  

The best  qua l i ty  of coal ,  on an as-received bas i s ,  from any small mineable 

blocks thay may possibly be defined i n  t h i s  area i s  approximately a s  

follows:- 

TM - Ash - Btull b. Rank 

8 - 10% 30% ' 9000 MvB 

The coal in tersected i n  rotary d r i l l  hol-e CS-79-24 suggested a thick seam 

of r e l a t i ve ly  low ash (22.1%), high heating value (11761 Btu l lb . ) ,  medium 

v o l a t i l e  bituminous coal .  This seam, exposed i n  1980 i n  bulldozer trenches 

on l i n e s  104S, 112S, 120S, and 124s was seen a t  surface t o  have a maximum 

thickness of about 7 '  (2.1 m) w i t h  an ash content ranging from 31.9% to  

48.9%. The coal exposed i n  trenches was very oxidized. Extensive fau l t ing  

and lensing was evident i n  these trenches. There i s  no ~ o s s i b i l i t y  of 

defining surface mineable reserves i n  t h i s  area.  

0 .  Coal i n  U n i t  2h 

Analyses have been car r ied  out on coal samples from seams intersected i n  

the 1979 rotary d r i l l  holes. U n i t  2h coals  have only been exposed on 

surface in  a 1980 trench (TR L51 S) located t o  the e a s t  of 1976 diamond 

d r i l l  hale CS-76-6. A number of analyses have been made of coal seams 

exposed i n  t h i s  trench.  



On the  bas i s  o f  t h e  1979 r o t a r y  d r i l l  ho le  samples, u n i t  2h coals a r e  seen, 

th roughout  t h e  area d r i l l e d ,  t o  be ve ry  h i g h  i n  ash con ten t  (most samples 

i n  the  range 40 - 65% ash, d.b.). The few t h i n  2h2 coa ls  have a rank o f  

medium-low v o l a t i l e  b i tuminous.  I n  u n i t  2hl,the rank  o f  coa l s  i s  much 

h igher ,  rang ing  from semi -an th rac i  t e  t o  meta-anthrac i  t e .  As was d iscussed 

p rev ious l y ,  t h e  reason f o r  t h i s  h i g h  rank i s  thought  t o  be t h e  i n f l u e n c e  

o f  some f e l s i c  vo l can i c  components w i t h i n  t h e  u n i t  2hl s e c t i o n  i n  t h i s  area. 

The f l a t  l y i n g  area o f  u n i t  2hl, i n t e r s e c t e d  by  r o t a r y  holes CS-79-3, 12, 

and 4, on Sect ion  112+00 S, p rov ides  the  b e s t  coal s e c t i o n  f rom a m in ing  

p o i n t  o f  view. The average q u a l i t y  o f  a l l  2hl seams g r e a t e r  than 1 m 

t h i c k ,  f rom the  above t h r e e  d r i l l  ho les i s  as f o l l o w s  (d.b.):- 

Ash - Rank - 
45.9% 5940 AN 

The bes t  q u a l i t y  seam i n  t h i s  b lock,  o n l y  1.1 m t h i c k ,  i s  as fo l l ows : -  

Ash - B t u / l  b. - Rank 

28.7% 9867 AN 

Sampling and analyses was c a r r i e d  o u t  on 2h coals exposed i n  t rench  

L51 S. Sample l o c a t i o n s  a r e  shown on t h e  t rench  sketch  (Map # 3 ) .  The 

A.S.T.M. rank o f  a l l  coa l s  exposed i n  t h i s  t rench i s  medium v o l a t i l e  

b i  tuminous. The p o s s i b i  1  i t y  e x i s t s ,  however, t h a t  t h e  t rench  samples 

a r e  h i g h l y  o x i d i z e d  and t h e  c a l c u l a t e d  rank may be somewhat lower  than 

the  t r u e  unox id ized rank. Rank determi  na t ions  based on v i  t r i n i  t e  

r e f l e c t a n c e  a r e  n o t  i n f l u e n c e d  t o  any g r e a t  e x t e n t  by o x i d a t i o n .  A 

check o f  t h e  rank o f  these coa ls  by r e f l e c t a n c e  measurements i s  be ing  

made. No v o l c a n i c  memberg thought  respons ib le  f o r  the  very  h i g h  rank  

o f  u n i t  2h coa ls  i n  the  area o f  r o t a r y  d r i l l i n g ,  were seen i n  t h i s  

t rench.  
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! a t i n g  values f o  

i n  TR L51 S, i s  as f o l l o w s  (d.b.1:-  

Ash 24.3% - 38% 

B tu / l b .  10325 - 7807 

sampled seams, 

The lowest  ash coa l  occurs i n  a seam o n l y  1.5 m t h i c k .  

t h i c k ,  

The bes t  q u a l i t y  of  coa l ,  on an as rece i ved  bas is ,  t h a t  c o u l d  be mined 

from a  combinat ion o f  t h e  two t h i c k e s t  seams i n  t h i s  area ( 3  m, 2.1 m) 

would be approx imate ly  as f o l l o w s : -  

TM - Ash B t u / l b .  Rank 

8  - 10% 31 % ,8050 FIvB 

R e s p e c t f u l l y  submit ted,  

T. J. Adamson 



Cyprus Anvil Mining Corporation 300, 355 Burrard Street Telex 04508594 
Vancouver, British Columbia 
V6C 2G8 

Telephone (604) 687-2586 

APPENDIX I 

Statement of Qual i f ica t ions  

I ,  Thomas J .  Adamson, geologist ,  with business address a t  
330 - 355 Burrard S t r e e t ,  Vancouver, Bri t ish  Columbia, and res iden t ia l  
address a t  3842 West 23rd Avenue, Vancouver, Bri t ish  Columbia, hereby 
s t a t e  t ha t :  

1 .  I graduated from the  University of Bri t ish  Columbia 
in  1967 with a B.Sc., majoring i n  geology. 

2 .  From 1967 t o  the  present, I have been act ively  engaged 
as a geologist  on mineral and coal exploration programs in  Br i t i sh  
Columbia, A1 ber ta ,  and the  Yukon Terr i tory.  

3.  From 1972 t o  the  present,  I have been employed by 
Cyprus Anvil Mining Corporation of Vancouver, Bri t ish  Columbia. 

4. I personally par t ic ipated in  and supervised a l l  the  
1979 and 1980 f i e l d  work on the Carmacks South Coal Project  and have 
compiled and in te rpre ted  a l l  data resul t ing from t h i s  work. 

1 
T. J .  Adarnson 

May, 1981 

CYPRUS A n ' L  
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Hole No. CS-79-01 

INTERVAL UNIT 

Feet  Metres 

173.0-190.0 52.7- 57.9 2h2 

190.0-195.0 57.9- 59.4 ' 
195.0-202.0 59.4- 61.6 

202.0-205.0 61.6- 62.5 

205.0-255.0 62.5- 77.7 

ROTARY ORILL HOLE LOG 

Page 2 of 2 

DESCRIPTION ANALYSES l d b l  
ESt. 

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.% SX CaltGN. Rank 

Massive medium grey  m.r. 

Medium grey, g r i t t y  m.r. 

Masrive dark grey m.5. 

Interbedded grey m . r .  and coa ly  m.r. 

Massive r e d i m  t o  dark grey  m.s. @ 255' .  
6" m a l y  m.s. 

Interbedded grey  m.1. and b lack  car- 
bonaceous m.r. 

COAL. - 

Very carbonaceous m.s .  

COAL. - 
Coaly m.s. 

COAL. - 
Dark grey  n.r. 

EN0 OF HOLE 93.0 m. 

Est imated Average D ip :  0' 

To ta l  Est imated True Thickness o f  Coal i n  reams '1 n: 2hZ - 2.4 m 



Camackr South P ro j ec t  1979 

Coal Lease No.: 2965 
G r i d  Co-ordinates: l l l t 7 0 S .  3+00E 
Bearing: 
D ip :  -go0 
C m n c e d :  August 19, 1979 
Cmple ted:  August 22, 1979 
U l t ima te  Depth: 152.4 m 
Elec t ro logged:  No 

INTERVAL UNll  

Feet  

0.0- 3.0 

3.0- 25.0 

25.0- 47.0 

47.0- 60.0 

60.0- 83.0 

83.0- 87.0 

87.0-140.0 

140.0-160.0 

160.0-165.0 

165.0-175.0 

175.0-177.0 

Metres 

0.0- 0.9 

0.9- 7.6 2h2 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-02 

Page 1 of 5 

DESCRIPTION ANALYSES l db )  
t s t .  

I n t e r v a l  Th ick .  T.T. Ash Z V01.1. F.C.% 5% CalIGM. Rank - - - - - - - - - 
Overburden. 

Brownish-grey, carbonaceous n . r . ,  sane 
s l i g h t l y  g r i t t y .  

Dark grey, massive m.r.. some s l i g h t l y  
carbonaceous, I3 47' coa l  c 1 ' .  

Carbonaceous m.r. 

Grey m . 5 .  

COAL. 25.3-26.5 1.2 1.0 - 
Interbedded brownish-grey, massive m.r. 
t o  grey, black, f i n e l y  laminated m . 5 .  

Massive, dark greyirh-brawn m.r., t a n  
dust .  

Grey m.r.; grey  dust .  

Brownish-grey R.s., t a n  dust.  

Interbedded t h i n  COAL and black caa l y  m.r. - 



Hole No. CS-79-02 

INTERVAL 

Feet  Metres 

177.0-182.0 53.9- 55.5 

182.0-183.0 55.5- 55.8 

183.0-188.0 55.8- 57.3 

188.0-193.0 57.3- 58.8 

193.0-220.0 58.8- 67.1 

220.0-225.0 67.1- 68.6 

225.0-232.0 68.6- 70.7 

232.0-243.0 70.7- 74.1 

243.0-250.0 74.1- 76.2 

ROTARY ORlLL HOLE LOG 

Page 2 of 5 

UNIT DESCRIPTION ANALYSES l d b l  
tlt. 

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.% S% CalIGM. Rank - - - - - - - - - 
2h2 Grey m.s. 

t COAL or very  coa ly  m.r.. - 
COAL. 55.8-57.3 1.5 1.3 24.4 24.2 51.4 0.53 6,192 MvB - 
Carbonaceous n.s 

Grey m.s 

Grey, f i ne -g ra i ned  r.s 

Carbonaceous ms., a few t h i n  coal  beds. 

Grey m.s., sca t t e red  t h i n  ( < I , )  s . 5 .  beds. 

Interbedded grey  m.5. and f i ne -g ra i ned  
" s a l t  and pepper" s.5.  

COAL. - 
Grey n.s. 

COAL. - 
Carbonaceous m . 5 .  

Brownish-grey m.r 

COAL. - 
Carbonaceous m.r. 

Dark grey, mar r ive  n.s 



Hole No. CS-19-02 

INTERVAL - UNIT 

Feet Metres 

304.0-312.0 92.7- 95.1 2h2 

i 

312.0-320.0 95.1- 97.5 

320.0-324.0 97.5- 98.8 

324.0-347.0 98.8-105.8 

347.0-354.0 105.8-107.9 2hl 

354.0-359.0 107.9-109.4 

359.0-366.0 109.4-111.6 

366.0-370.0 111.6-112.8 

370.0-373.0 112.8-113.7 

373.0-379.0 113.7-115.5 

379.0-382.0 115.5-116.4 

382.0-410.0 116.4-125.0 

410.0-420.0 125.0-128.0 

420.0-431.0 128.0-131.4 

ROTARY DRILL HOLE LOG 

Page 3 of 5 

DESCRIPTION ANALYSES l d b l  
L l t .  

I n t e r v a l  Thick.  T.T. Ash % Yo1.X F.C.% 5% CalIGM. Rank --- 
Interbedded very  t h i n  coa l  and carbona- 
ceous m.5. 

Fine-grained, medium grey, wh i t e  spot ted  
I . $ . ,  t h i n  coa l y  beds. 

Omk t o  lnedium grey n.r., scat te red t h i n  
g r i t t y  beds. 

Fine-grained S . S . ,  medium t o  l i g h t  grey, 
s l i g h t l y  conglomerat ic w i t h  sca t t e red  
qua r t z  pebbles t o  118". 

Th in l y  inberbedded, l i g h t  grey, r i l i c e a u r  
m r . ,  g r i t t y  m.r. and medium-grained 
quar tzore  S . S .  

Carbonaceous m.r. 

COAL. - 
Grey t o  b lack  n.s. 

COAL. - 
Oark grey  m.r. 

Brownish-grey m.5. 

Course-grained quar tzore  r . r . ;  ground up, 
o n l y  rand re tu rn .  



Hole No. CS-79-02 

INTERVAL UN l l  

Feet Metres 

431.0-435.0 131.4-132.6 2hl 

435.0-439.0 132.6-133.8 ' 
439.0-440.0 133.8-134.1 

440.0-442.0 134.1-134.7 

442.0-449.0 134.7-136.9 

O I A ~ N O  ORlLL HOLE LOG 

Page 4 of 5 

DESCRIPTION ANALYSES Idb) 
t s t .  

l n t e r v a l  Th ick .  T.T. Ash % Val.% F.C.% SX CalIGM. Rank --- 
COAL. - 131.4-132.6 1.2 1.0 

Hudrtone. 

F e l r i t e .  

Black c~rbonaceour  m.r. 

Very f ine-grained, medium grey " s a l t  and 
pepper '  r . r .  

COAL. 136.8-138.4 1.5 1.3 

Fine-grained " s a l t  and pepper" s.r. 

Interbedded caa l y  n.r. ,  m.r., t h i n  coa l .  

Fine-grained, s l i g h t l y  " s a l t  and pepper" 
S.I. 
Note: 473 '1  - d i f f i c u l t  t o  log ,  l o t s  of 
cave, "blow-out" around casing. 

COAL. - 
P o r p h y r i t i c  f e l r i t e .  

COAL. - 
Sandstone and mudstone. 

Carbonaceous m.r. 

COAL, minor m.r. - 



Hole No. 79-CS-02 

INTERVAL UNIT 

Feet  Metres 

490.0-494.0 149.4-150.6 2hl 

494.0-500.0 150.6-152.4 

ROTARY DRILL HOLE LOG 

Page 5 o f  5 

DESCRIPTION ANALYSES l db )  
t s t .  

I n t e r v a l  Th ick .  T.T. Ash I Yol.% F.C.l 5% CalfGH. Rank - - - - - - - - - 
Fine-grained, s l i g h t l y  " s a l t  and pepper" 
I . I .  

Dark grey, f ine-gra ined r . r .  

END OF HOLE 152.4 n. 

Est imated Average Dip:  30' 

Tota l  Est imated True Thickness of Coal i n  ream > l  m: 2h - 5.1 m 
2h: - 3.9. 



Carmacks South P r o j e c t  1979 

Coal Lease No.: 2965 
Gr i d  Co-ordinates: 112t00S. 7+00E 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-03 

Page 1 of 4 

Bearing: 
-90' Dip:  

Cmenced :  August 22, 1979 
Cmple ted:  August 23, 1979 
U l t ima te  Depth: 152.4 m 
Elec t ro logged:  0 - 23.2 m 

INTERVAL 

Feet  Metres 

0.0- 29.0 0.0- 8.8 

29.0- 33.0 8.8- 10.1 

33.0- 35.0 10.1- 10.7 

35.0- 36.0 10.7- 11.0 

36.0- 40.7 11.0- 12.4 

40.7- 44.6 12.4- 13.6 

44.6- 47.9 13.6- 14.6 

47.9- 54.5 14.6- 16.6 

54.5- 57.1 16.6- 17.4 

57.1- 70.0 17.4- 21.3 

UNlT DESCRlPTlON ANALYSES ldb)  - t s t .  
l n t e r v a l  Thick.  T.T. Ash % Vo1.l F.C.% S I  CaltGH. Rank - - - - - - - 

Overburden. 

2hl Mudrtone. 

+ 
COAL. - 
Mudrtone. 

COAL. - 
Mudrtone. 

COAL. - 
Mudstone. 

COAL. - 
Medium t o  dark grey, f ine-gra ined,  
s l i g h t l y  p o r p h y r i t i c  s i l l .  

COAL. - 
Mudstone and sandstone. 

COAL. - 



Hole No. 79-CS-03 

INTERVAL UNIT - 
Feet Metres 

76.0- 82.0 23.2- 25.0 2hl 

82.0- 88.0 25.0- 26.8 i 

88.0- 89.0 26.8- 27.1 

89.0- 94.0 27.1- 28.7 

94.0-100.0 28.7- 30.5 

100.0-104.0 30.5- 31.7 

104.0-110.0 31.7- 33.5 

110.0-118.0 33.5- 36.0 

118.0-121.0 36.0- 36.9 

121.0-124.0 36.9- 37.8 

124.0-131.0 37.8- 39.9 

131.0-138.0 39.9- 42.1 

138.0-148.0 42.1- 45.1 

148.0-150.0 45.1- 45.7 

150.0-152.0 45.7- 46.3 

152.0-154.0 46.3- 46.9 

154.0-157.0 46.9- 47.9 

ROTARY ORILL HOLE LOG 

Page 2 of 4 

DESCRIPTION ANALYSES I d b l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Vol.% F.C.% S CalIGM. Rank - - - - - - - 
Bromish-grey,,carbanaceous n.5. 

Interbedded n.s., dark  grey  S . S . ,  t h i n  
coa l .  

COAL. - 
Black m.s. 

COAL. - 
Mudstone. 

COAL. - 
Sandstone. 

COAL. - 
Medium grey, f i ne -g ra i ned  r.s.  

Interbedded m . s . ,  r .s. ,  minor t h i n  coal .  

Grey t o  b lack  m.s. 

Brownish grey, muddy r . 5 .  

Mudstone. 

COAL. - 
Mudstone. 

COAL. - 46.9-47.9 1.0 1.0 61.1 



Hole No. CS-79-03 

INTERVAL UNIT - 
Feet Metres 

157.0-160.0 47.9- 48.8 2hl 

ROTARY DRILL HOLE LOG 

Page 3 of 4 

DESCRlPTlON ANALYSES ( d b )  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Yol.% F.C.% 5% CalIGM. Rank --- 
Black mudstone. 

Grey-brown, muddy, f ine-gra ined r . r . ,  gra- 
d i ng  t o  clean, l i g h t  grey r . 5 .  by 164' .  

Mudstone. 

COAL. - 
L i g h t  grey, f ine-gra ined r i l l .  

COAL. - 
L i g h t  t o  dark grey, f i ne -g ra i ned  r i l l .  , 53.9-56.1 2.2 2.2 52.5 0.38 
COAL. - 56.1-57.6 1.5 1.5 55.9 0.26 

Black nudrtone. 

Fine-grained, l i g h t  g rey  s i l l .  

COAL. 60.4-61.6 1.2 1.2 44.6 8.5 46.9 0.24 3,202 AN - 
C m l y  . . I .  or d i r t y  coa l .  

B r o m i r h ,  muddy ma t r i x  r . s .  

F i n e l y  laminated, g rey  t o  brown n.5. 

Fine-grained, brownish " s a l t  and pepper" 
1 . 5 .  



Hale No. CS-79-03 

INTERVAL 

Feet Metres 

312.0-314.0 95.1- 95.7 

314.0-360.0 95.7-109.7 

360.0-393.0 109.7-119.8 

ROTARY DRILL HOLE LOG 

Page 4 of 4 

UNIT - OESCRlPTlON ANALYSES l d b l  
tlt. 

I n t e r v a l  Th ick .  T.T. Ash % Vol.% F.C.% 5% CalIGM. Rank - - - - - - - - 
29 E. 

Conglomerate. 

Fine-grained, lnedium grey, h m g e n e o u r  
" s a l t  and pepper" 5 , s .  Coarser gra ined 
w i t h  increas ing depth. 

Dark grey-brown, s l i g h t l y  caa l y  m.r. 

Conglomerate. 

END OF HOLE 152.4 n. 

Est imated Average Dip :  0' 

To ta l  Est imated True Thickness o f  Coal i n  reams '1 m: 2hl - 11.9 m 



ROTARY DRILL HOLE LOG 

Cannackr South Project 1979 

Coal Lease No.: 
Gr id  Co-ordinates: 
Bearino: 
o i p :  - 
Cmenced :  
Cmple ted:  
U l t ima te  Depth: 
E lec t ro logged:  

2965 
112+00S, 12t00E 

-goo 
August 24, 1979 
August 25, 1979 
152.4 n 
0 -  61.2m 

Hole No. CS-79-04 

Page 1 o f  4 

INTERVAL UNIT DESCRIPTION ANALYSES (db l  
t s t .  

Feet  Metres I n t e r v a l  Thick.  1.1. Ash % Val.% F.C.% S% CalIGM. Rank - - - - - - - - - 
0.0- 8.0 0.0- 2.4 Overburden. 

8.0- 16.0 2.4- 4.9 Coaly overburden. 

16.0- 24.0 4.9- 7.3 Zhl Carbonaceous m.s 

24.0- 26.0 7.3- 7.9 + - COAL. 

26.0- 27.0 7.9- 8.2 Carbonaceous m.5. 

27.0- 32.0 8.2- 9.8 F e l r i t e .  

32.0- 39.0 9.8- 12.0 Carbonaceous m.5.  

39.0- 47.0 12.0- 14.2 F ine-gra ined,  metamorphosed, calcareous 
0.1 .  01  f e l r i t e .  

47.0- 49.0 14.2- 15.0 - COAL. 

49.0- 52.0 15.0- 16.0 F e l s i t e .  

52.0- 56.0 16.0- 17.1 - COAL. 

56.0- 59.0 17.1- 18.0 F e l r i t e .  



Hale  No. CS-79-04 

INTERVAL 

Feet Metres 

59.0- 65.0 18.0- 19.8 

65.0- 66.0 19.8- 20.0 

66.0- 71.0 20.0- 21.6 

71.0- 72.0 21.6- 22.0 

72.0- 74.0 22.0- 22.6 

74.0- 75.0 22.6- 23.0 

75.0- 78.0 23.0- 23.8 

78.0- 81.0 23.8- 24.7 

81.0- 89.0 24.7- 27.0 

89.0- 93.0 27.0- 28.5 

93.0-100.0 28.5- 30.6 

100.0-102.0 30.6- 31.2 

102.0-106.0 31.2- 32.3 

106.0-108.0 32.3- 32.8 

108.0-112.0 32.8- 34.0 

112.0-121.0 34.0- 36.8 

121.0-122.0 36.8- 37.2 

ROTARY ORILL HOLE LOG 

Page 2 of 4 

UNIT OESCRlPTlON ANALYSES ldb) - t s t .  
I n t e r v a l  Th ick .  T.T. Ash X V 0 l . l  F.C.% 5% CalIGH. Rank - - - - - - - 

2hl E. 18.0-19.8 1.8 1.7 34.2 8.5 57.3 0.47 4,835 SA 

+ F e l r i t e .  

COAL. 20.0-21.6 1.6 1.5 41.4 10.7 47.9 0.44 3,326 SA 

Mudstone. 

COAL. 22.0-22.6 0.6 57.3 0.42 - 
Coaly m.r. 

COAL. 

F e l r i t e .  

COAL. - 
Coaly m . 5 .  

F e l r i t e .  

COAL. - 

Caaly m . 5 .  

COAL. - 

Coaly n.s. ' 

F e l s i t e .  

Coaly m.5. 



Hole No. CS-79-04 

INTERVAL UNIT - 
Feet M e t ~ e s  

122.0-125.0 37.2- 38.0 2hl 

125.0-126.0 38.0- 38.4 + 

126.0-128.0 38.4- 39.0 

128.0-131.0 39.4- 40.0 

131.0-133.0 40.0- 40.4 

133.0-141.0 40.4- 43.0 

141.0-146.0 43.0- 44.5 

146.0-157.0 44.5- 47.8 

157.0-165.0 47.8- 50.2 

165.0-188.0 50.2- 57.3 

188.0-216.0 57.3- 65.8 29 

216.0-248.0 65.8- 75.6 

ROTARY DRlLL HOLE LOG 

Page 3 of 4 

DESCRlPTlON ANALYSES (db) 
t s t .  

l n t e r v a l  Thick. 1.1. Ash % Vol.% F.C.% S I  CalIGM. Rank - - - - - - - 
Fels i t e . .  

COAL. - 
F e l s i t e .  

COAL. - 
F e l s i t e .  

COAL. - 40.4-43.0 1.6 1.5 62.7 

COAL, redd ish  dust.  43.0-44.5 1.5 1.4 51.5 - 
P o r p h y r i t i c  ( f e l d . ) ,  b i a t i t i c  f e l r i t e .  

COAL. - 47.8-50.2 2.4 2.3 51.4 

Brownish muddy m a t r i x  s.s 

Fine-grained muddy ma t r i x  " s a l t  and 
pepper" s. s. 

Medium t o  coar re-gra ined Tanta lur  con- 
g 1 m r a t e .  

F ine-gra ined " s a l t  and pepper" 5,s 

Tanta lur  conglomerate t o  coarse s.r. 

Medium grey, f ine-grained, homogeneous 
' ' sa l t  and pepper" r . r .  

Caarse-grained, quartzore r . r .  :o f i ne -  
g ra ined " s a l t  and pepper" r . $ .  



Hole No. CS-79-04 

ROTARY DRILL HOLE LOG 

Page 4 of 4 

INTERVAL - UNIT DESCRIPTION 

Feet  Metres 

ANALYSES l d b l  
ESt. 

300.0-386.0 115.8-117.7 29 Brom mudstone. 

386.0-409.0 117.7-124.7 COAL, coa l y  m s . ,  b1ackm.s. D i f f i c u l t  ? 61.7 0.22 

Wag, o n l y  b lack  sludge r e t u r n .  

409.0-440.0 124.7-134.1 Brown t o  b lack  m.s. 

440.0-500.0 134.1-152.4 Tantalus conglanerate.  

Est imated Average Dip: 15' 

Tota l  Est imated True Thickness o f  Coal i n  reams ,1 m: 2hl - 11.7 m 



Carnackr South P ro j ec t  1979 

Coal Leare No.: 2965 
Gr i d  Co-ordinates: 112+00S, 17+00E 
Bearing: 
Dip:  -90' 
C m n c e d :  August 25, 1979 
Ccmpleted: August 26, 1979 
U l t ima te  Depth: 123.1 
E lec t ro lagged:  No 

INTERVAL UNLl - 
Feet  Metres 

0.0- 10.0 0.0- 3 .0  

10.0- 42.0 3.0- 12.8 29 

42.0- 80.0 12.8- 24.4 

80.0- 83.0 24.4- 25.3 

83.0- 93.0 25.3- 28.3 

93.0- 99.0 28.3- 30.2 

99.0-100.0 30.2- 30.5 

100.0-101.0 30.5- 30.8 

101.0-105.0 30.8- 32.0 

105.0-106.0 32.0- 32.3 

106.0-113.0 32.3- 34.4 

113.0-129.0 34.4- 39.3 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-05 

Page 1 of 2 

OESCRlPTlON ANALYSES ldb)  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Vol.% F.C.% 5% CalIGH. Rank - - - - - - - - - 
Overburden. 

Conglomerate, pebbles, wh i t e  quartz,  grey 
t o  b lack  che r t .  

Conglomeratic, coarse-grained s.s 

Gritty m.r 

Interbedded, f ine-gra ined s.s. and g r i t t y  
m.s. 

COAL. - 
Mudstone. 

COAL. - 
D i r t y  COAL. 

COAL. - 
Brownish m.r. 



Hole No. cs-19-05 

INTERVAL 

Feet  Metres 

129.0-133.0 39.3- 40.5 

133.0-135.0 40.5- 41.1 

135.0-137.0 41.1- 41.8 

137.0-322.0 41.1- 98.1 

322.0-334.0 98.1-101.8 

334.0-375.0 101.8-114.3 

375.0-380.0 114.3-115.8 

380.0-404.0 115.8-121.3 

ROTARY DRILL HOLE LOG 

Page 2 of 2 

DESCRIPTION ANALYSES I d b l  
ESt. 

I n t e r v a l  Thick.  T.T. Ash % Vo1.X. F.C.% 8% CalIGM. Rank - - - - - - - - 
29 Coaly m.r. 

' COAL. - 
Mudstone. 

Tantalus conglomerate t o  coarse-grained 
quartzase 5 . r .  

D i s t i n c t i v e  reddish-brown, g r i t t y  m.r. 

Conglomerate. 

Interbedded, coarse-grained 3 . r .  and 
reddish, g r i t t y  m . s .  

Conglomerate and conglomerat ic,  coarre- 
gra ined quar tzare  s.r .  

END OF HOLE 121.3 m 

Est imated Average Dip :  38' 

Tota l  Estimated True Thickness o f  Coal i n  reams > l  m: Zg - 2.8 m 



Carnackr South P ro j ec t  1979 

Coal Lease No.: 
G ~ i d  Co-ordinates: 
Bearing: 
Oip: 
Cmeneed :  
Completed: 
U l t ima te  Depth: 
E lec t ro logged:  

2965 
llZtOOS, 16tOOE 

-go0 
August 26, 1979 
August 26, 1979 
68.3 m 
NO 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-06 

Page 1 af 2 

INTERVAL 

Feet 

0.0- 12.0 

12.0- 22.0 

OESCRIPTION ANALYSES l db )  
t S t .  

I n t e r v a l  Thick.  1.1. Ash X Vo1.P F.C.% SX Cal/Gn. Rank - - - - - - - - - 
Overburden. 

Zg Fine-grained t o  medium-grained, medium 
grey-brown, muddy ma t r i x ,  s l i g h t l y  " s a l t  
and pepper" 5 .5 .  

Conglomeratic r . r .  

G r i t t y ,  laminated n.5. 

Coarse r . r . ,  t h i n  interbedded m . 5 .  

Medium-grained t o  coarse-grained 
qua r t zme  S.S.  

Fine-grained, b r o m i r h ,  muddy ma t r i x  s.r. 

Medium-grained, quar tzore  conglomerat ic 
S.I. 

Fine-grained, s l i g h t l y  conglomerat ic r . s .  

Very d i r t y  %. 50.6-51.8 1.2 .94 

Th in l y  interbedded n. r . ,  r . s . ,  coa l .  



Est imated Average Dip: 38' 

Tota l  Est imated True Thickness of Coal i n  seams .l m: 1.9 m 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-06 Page 2 o f  2 

INTERVAL UNIT DESCRlPTlON ANALYSES (db l  - 
tlt. 

Feet Metres I n t e r v a l  Thick.  T.T. Ash % Vo1.a F.C.% 5% CallGH. Rank - - - - - - - 
173.0-177.0 52.7- 53.9 29 K. 52.7-53.9 1.2 .94 35.0 19.8 45.2 0.51 5,212 HvB 

177.0-190.0 53.9- 57.9 ' Mudstone. 

190.0-224.0 57.9- 68.3 Conglomerate and coarse-grained s.s. 

END OF HOLE 68.3 m. 



Carmacks South P r o j e c t  1979 

Coal Lease No.: 2965 
G r i d  Co-ordinates: l I Z t W S ,  Z2+OM 
Bearing: 
" 4 " .  -wO 

ROTARY DRILL HOLE LOG 

O r i l l  Hale No. CS-79-07 

Page 1 of 2 

- , w .  
Comnenced: A;& 26, 1979 
Completed: August 27, 1979 
U l t ima te  Depth: 152.4 m 
Elec t ro logged:  No 

INTERVAL 

Feet  

0.0- 5.0 

5.0-100.0 

100.0-125.0 

125.0-135.0 

135.0-200.0 

200.0-210.0 

210.0-218.0 

218.0-248.0 

248.0-280.0 

280.0-285.0 

285.0-300.0 

Metres 

0.0- 1.5 

1.5- 30.5 

30.5- 38.1 

38.1- 41.1 

41.1- 61.0 

61.0- 64.0 

64.0- 66.4 

66.4- 75.6 

75.6- 85.3 

85.3- 86.9 

86.9- 91.4 

UNIT - DESCRIPTION ANALYSES (db) 
1 s t .  

i n t e r v a l  Thick.  T.T. Ash X Vo1.4 F.C.% S% CalfGU. Rank --- 
Overburden. 

29 Tantalus conglomerate. 

2 f  Fine-grained, medium brawn, g r i t t y  m . 1 .  
+ t o  brown m . 5 .  

Dark grey-brown. g r i t t y  m.5. 

Massive grey, f ine-gra ined g r i t t y  n.r. 

Dark reddirh-brown m.5. 

2e lnterbedded, coar re-gra ined S . S .  and 
+ bmun  n . r .  

Conglomeratic r.s., s l i g h t l y  " s a l t  and 
pepper". 

F i ne  t o  coar re-gra ined r . s . ,  s l i g h t l y  
c o n g l m e ~ a t i c ,  wh i t e  voluminous dust .  

Brown g r i t t y  m.r. 

F ine  t o  medium-grained r . r . ,  muddy 
ma t r i x ,  sca t te red conglomerat ic beds. 



Hole No. CS-79-07 

INTERVAL - UNl 

Feet Metres 

ROTARY DRILL HOLE LOG 

Page 2 of 2 

T - DESCRIPTION ANALYSES Idb) 
Llt. 

Interval Thick. T.T. Ash % Vo1.X F.C.% S% CalIGM. Rank -- 
2e medium to caarre-grained quartzore 5 . r .  

' Fine-grained, brownish-grey, muddy matrix 
1 . 5 . .  slightly conglomeratic. 

Fine-grained, grey, slightly "salt and 
pepper" s . r . ,  scattered thin conglomeratic 
beds and 365-385 conglomeratic. 

Interbedded, fine to caarre-grained 
quartrose 5,s. 

Very fine-grained, dark grey s.1. 

Interbedded, fine to coarre-grained 
qurtzose 5 . 1 .  

Caarre-grained, quartzore S . S .  

Interbedded f ine to coarre-grained 
quartmse $ . I . ,  s m  slightly 
conglomeratic. 

Conglomeratic, caarre-grained, quartrose 
5.5.  

478.0-489.0 145.7-149.0 Interbedded, fine to coarse-grained 
quartzare S . S .  

489.0-500.0 149.0-152.4 Zd? Dark grey m.r., some sections gritty. 

END OF HOLE 152.4 m ,  



Camtacks South P ro j ec t  1979 

Coal Lease No.: 2965 
Gr i d  Co-ordinates: 112+00S, 22+50E 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-08 

Page I of 1 

Bearing: 
Dip:  -go0 
C m n c e d :  August 27, 1979 
Completed: August 27, 1979 
U l t ima te  Oepth: 39.6 m 
Elec t ro loqged:  No 

INTERVAL UNIT DESCRIPTION ANALYSES (db l  - 
t s t .  

Feet  Metres I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.X S% CalIGM. Rank - - - - - - - - - 
0.0- 7.0 0.0- 2.1 Overburden. 

7.0- 31.0 2.1- 9.4 2q Conglomerate. 

31.0- 32.0 9.4- 9.8 + t~uddy ma t r i x  s . r .  

32.0-107.0 9.8- 32.6 Conglomerate. 

107.0-128.0 32.6- 39.0 Med im  brown, massive, g r i t t y  m.r. t o  m.r. 

128.0-130.0 39.0- 39.6 0 w k  grey  m.s. 

EN0 OF HOLE 39.6 m. 



Camackr South P ro j ec t  1979 

Coal Lease No.: 2965 
G r i d  Ca-ordinates: 11ZtOOS. 27t82E 
Bearing: 
D ip :  -90' 
Cmenced :  August 28, 1979 
Completed: August 28, 1979 
U l t ima te  Depth: 152.4 m 
Elec t ro logged:  No 

INTERVAL 

Feet 

0.0- 59.0 

59.0- 81 .O 

81.0-134.0 

134.0-144.0 

144.0-240.0 

240.0-270.0 

270.0-295.0 

Metres 

0.0- 18.0 

18.0- 24.7 

24.7- 40.8 

40.8- 43.9 

43.9- 73.1 

73.1- 82.3 

82.3- 89.9 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-09 

Page 1 of 2 

JNlr DESCRIPTION 

Overburden 

Ze F ine  t o  medium-grained, massive grey 
+ muddy ma t r i x  s . r .  

F ine  t o  medium-grained c lean s.s., some 
sect ions  w i t h  coarse-grained sand s i r e d  
rounded qua r t z  and che r t  g ra i ns  up t o  
30%. 

S l i g h t l y  conglomerat ic,  f i n e  t o  medium- 
gra ined grey s.$. 

F i ne  t o  medium-qrained, l i q h t  t o  dark 
grey  r . r . ,  s m ~ r e c t i o n r  w i t h  abundant, 
caarre-grained, rounded sand s i r e d  qua r t z  
g ra i ns  t o  20%. 

Medium t o  coarse-grained, very  quartzose 
1.5. .  wh i t e  dust.  

F i ne  t o  medium-grained, l i g h t  t o  dark 
gpey s . s . ,  some sect ions  w i t h  abundant, 
caarre-grained. rounded rand s i r e d  quartz 
g r a i n r  t o  20%. 

ANALYSES (db l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash X Vol.% F.C.% 5% Cal/GM. Rank - - - - - - - - 



! 

Hole No. CS-79-09 

INTERVAL UNI - 
Feet  Metres 

ROTARY DRILL HOLE LOG 

Page 2 of 2 

;T - OESCRLPTION ANALYSES l d b l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash X Vo1.X F.C.% 5% CaltGH. Rank - - - - - - - - - 
295.0-308.0 89.9- 93.9 2e V w y  f ine-grained, brownish, muddy ma t r i x  

I.S. 

308.0-374.0 93.9-114.0 2d Dark greyish-brown m s . ,  massive t o  
f i n e l y  laminated. Same u n i t  ar bottom of 
Hole No. CS-79-07. 

374.0-443.0 114.0-135.0 2c F ine  t o  coarse-grained, very  l i g h t  g rey  
+ t o  white,  very  quartzore s.r., l a y e r  

rounded qua r t z  g ra i ns  throughout; volumi- 
nous wh i t e  dust;  d i s t i n c t i v e .  

443.0-444.0 135.0-135.3 Prom m . 5 .  

444.0-500.0 135.3-152.4 F ine t o  coarse-grained, very  l i g h t  grey 
t o  white,  very  quar tzare  r . r . ,  l a ye r  
rounded qua r t z  g ra i ns  throughout;  volumi- 
nous wh i t e  dust;  d i s t i n c t i v e .  

END OF HOLE 152.4 m. 



Carnackr South P ro j ec t  1979 

Coal Lease Na.: 2965 
G r i d  Co-ordinates: 112+00S, 33t00E 
Bearing: 
Dip: -goo 
Comnced :  August 29, 1979 
Completed: August 30, 1979 
U l t ima te  Depth: 135.6 m 
Elec t ro logged:  No 

INTERVAL 

Feet  Metres 

0.0- 7.0 0.0- 2.1 

7.0- 31.0 2.1- 9.4 

31.0- 45.0 9.4- 13.7 

45.0- 62.0 13.7- 18.9 

62.0-445.0 18.9-135.6 

UNIT - 

2d 

2c 

ROTARY DRILL HOLE LOG 

D r i l l  Hale No. CS-79-10 

Page 1 of 1 

Overburden. 

Dark brown m.r 

Very dark,  greyish-brown m.s 

Brown, very g r i t t y  m.r. t o  muddy r . 5 .  

Verv clean. owe .  l i o h t  ore" t o  wh i t e  . . 
qudr tz  r . r . ,  vol;nin6us ;hi& dust .  

62.0- 64.0: f ine-gra ined;  
64.0-315.0: interbedded, f ine-gra ined;  

medium-grained, coarse- 
grained; 

315.0-445.0: coarse-grained predominates, 
t h i n  beds f ine-gra ined,  
medium-grained. 

EN0 OF HOLE 135.6 m. 

ANALYSES l db )  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Vo1.Z F.C.% 5% CallGM. Rank - - - - - - - - 



Carmackr South P ro j ec t  1979 

Coal Leare No.: 
G r i d  Co-ordinates: 
Bearinq: 

Completed: 
U l t ima te  Depth: 
E lec t ro logged:  

-go0 
August 30, 1979 
September 6, 1979 
178.0 n 
NO 

INTERVAL 

Feet 

0.0- 6.0 

6.0- 54.0 

54.0- 66.0 

66.0- 69.0 

69.0- 72.0 

72.0- 75.0 

75.0-186.0 

186.0-188.0 

188.0-195.0 

195.0-219.0 

219.0-221 .O 

Metres 

0.0- 1.8 

1.8- 16.5 

16.5- 20.1 

20.1- 21.0 

21.0- 21.9 

21.9- 22.9 

22.9- 56.7 

56.7- 57.3 

57.3- 59.4 

59.4- 66.8 

66.8- 67.4 

ROTARY DRILL HOLE LOG 

D r i l l  Hole No. CS-19-11 

Page 1 of 2 

DESCRIPTION ANALYSES Idb) 
E l t .  

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.X 5% CallGM. Rank - - - - - - - - - 
Overburden. 

2b Typ ica l  Tanta lur  conglomerate. 

211 L i g h t  grey, clean, medium t o  f i ne -g ra i ned  
quar tzore  3 . 3 .  

Fine-grained, brownish muddy ma t r i x  s.s. 

Clean, l i g h t  grey, mediumqrained s . r .  

Fine-grained, brownish muddy ma t r i x  r . r .  

Clean, l i g h t  grey, medium-grained 
qua r tmse  1 . 5 .  

Oark grey-brown m.r. 

Interbedded, f ine-gra ined,  l i g h t  g rey  
5 . 1 . .  brownish, f i ne -g ra i ned  r . r . ,  
and dark brawn t o  grey  m.r. 

Fine-grained, medium t o  l i g h t  grey s.s. 

Oark brownish-grey, massive m . s .  



Hole No. CS-79-11 

INTERVAL 

Feet Metres 

221.0-225.0 67.4- 68.6 

ROTARY DRILL HOLE LOG 

Page 2 of 2 

UNIT OESCRlPTlON ANALYSES l d b l  - 
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Yol.% F.C.% SX CalIGM. Rank - - - - - - - - - 
2a Medium, brownirh-grey, f i n e l y  laminated, 

+ g r i t t y  m.s. 

Massive, g r i t t y  n.s.. t o  muddy, very  f i ne -  
g ra ined r . % .  

Fine-grained, muddy mat r ix ,  crumbly r . r  

Interbedded, dark brown, s l i g h t l y  caa l y  
m . ~ .  and brown m.r. 

Very f ine-grained, brownirh-grey r . s  

Fine-grained, g rey  r . r  

L i g h t  grey, medium-grained s . r .  

Medium-grained, grey, quartzose s . r . ,  
s l i g h t l y  c o n g l o m r a t i c .  
454.0-464.0: conglomerat ic 5 . 5 .  

END OF HOLE 178.0 m. 



Z'OE -0'52 0'66 -0'28 

0'52 -E'OZ 0'28 -5'99 

E'OZ -1'02 5'99 -0'99 

1'02 -8'91 0'99 -0'55 

8'91 -5'91 0.55 -0'P5 

5'91 -8'51 O'e5 -0'25 

8'51 -1'El 0'25 -0'Eb 

L'El -t'Ol O'EP -0'PE 

1 '"'01 5'1 O'PC -0''"Z 

4,~ C.1 -1.9 0.P2 -0.02 



Hole No. CS-79-12 

INTERVAL 

Feet Metres 

99.0-105.0 30.2- 32.0 

105.0-113.0 32.0- 34.4 

113.0-114.0 34.4- 34.7 

114.0-118.0 34.7- 36.0 

118.0-121.0 36.0- 36.9 

121.0-124.0 36.9- 37.8 

124.0-134.0 37.8- 40.8 

134.0-153.0 40.8- 46.6 

153.0-175.0 46.6- 53.3 

ROTARY DRILL HOLE LOG 

Page 2 o f  4 

UNIT OESCRlPTION ANALYSES (db l  
t r t .  

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.4: S% CalfGH. Rank - - - - - - - - - 
3hl Coaly m . s  

+ F e l r i t e .  

COAL. - 
F e l r i t e .  

COAL. - 
Muddy r . r . ,  t h i n  coa l  

COAL. 37.8-40.8 3.0 3.0 46.9 12.8 40.3 0.32 3.463 l v b  - 
Brown, g r i t t y  . . I . .  some coaly.  

Dark grey, f ine-grained, r i l i c e o u s ,  b i o -  
t i t i c  s i l l .  

175.0-180.0 53.3- 54.9 F ine-gra ined r . r .  

180.0-186.0 54.9- 56.7 Conglmerate, g rey  c h e r t  predominates. 

186.0-217.0 56.7- 66.1 Fine-grained, grey-brown " s a l t  and pepper'' 
S . S .  

217.0-221.0 66.1- 67.4 - COAL. 66.1-67.4 1.3 1.3 

221.0-227.0 67.4- 69.2 F e l s i t e .  

227.0-229.0 69.2- 69.8 COAL. - 
229.0-258.0 69.8- 78.6 Fine-grained, medium grey, p o r p h y r i t i c  

b i o t i t i c  s i l l .  



Hole No. CS-79-12 

INTERVAL UNl - 
Feet Metres 

ROTARY ORILL HOLE LOG 

Page 3 of 4 

,T - DESCRIPTION ANALYSES (db l  
t s t .  

I n t e r v a l  Thick. T.T. Ash X Yo1.X F.C.% 8% CalIGM. Rank - - - - - - - - 
3hl Medium brown t o  b lack  n.r.  

2g Conglomeratic r . r .  t o  conglomerate. 

' Dark brown, g r i t t y  R.S. 

F ine  t o  medium-grained, medium grey  " s a l t  
and pepper" r . r . ,  some very  t h i n  coa l y  
beds. 

Conglomeratic " s a l t  and pepper" s.s. and 
c o n g l m r a t e .  

Conglomerate, g rey  che r t  pebbles predomi- 
nate. 

Dark brown m.s 

Mediun-grained " s a l t  and pepper" s .s . ,  
i n c reas ing  i n  coarseness t o  can- 
g l m r a t e  by 430 ' .  

Mudstone. 

COAL, t h i n  n.s. - 

COAL and m.r . , 50150% - 
Mudstone. 

COAL. - 

COAL and m . s . ,  50/50%. - 



Hole No. CS-79-12 

ROTARY DRILL HOLE LOG 

Page 4 of 4 

INTERVAL UNIT DESCRIPTION ANALYSES [db) - 
L l t .  

Feet Metres i n t e r v a l  Thick.  T.T. Ash % Vo1.X F.C.% S% CalIGM. Rank - - - - - - - 
504.0-514.0 153.6-156.7 2a Dark brown n.5. and grey g r i t t y  m . 5 .  

514.0-520.0 156.7-158.5 ' G r i t t y  n.r. 

520.0-525.0 158.5-160.0 Dark brown n.r .  

525.0-535.0 160.0-163.1 G r i t t y  n.s. 

535.0-545.0 163.1-166.1 Dark brown m.r. and grey g r i t t y  m.r. 

545.0-548.0 166.1-167.0 Conglomeratic s . r .  

END OF HOLE 167.0 rn 

Est imated Average Dip :  0' 

To ta l  Est imated True Thickness o f  Coal i n  seams '1 n: 2hl - 12.6 n 

2g - 3.9 m 



ROTARY DRILL HOLE LOG 

Carnackr South P ro j ec t  1979 

Coal Lease No.: 2965 
Gr i d  Co-otdinater:  120+00S, lZ+OOE 

Hole No. CS-79-13 

Page 1 of 2 

Bearing: 
D ip :  -90° 
Comnenced: Septmber  8. 1979 
Completed: September 9, 1979 
U l t ima te  Depth: 129.2 n 
Elec t ro laqged:  No 

INTERVhL - U N I l  

Feet Metres 

0.0- 25.0 0.0- 7.6 

25.0- 35.0 7.6- 10.7 

35.0- 50.0 10.7- 15.2 29 

50.0- 80.0 15.2- 24.4 ' 

DESCRIPTION ANRLYSES (db) 
t s t .  

I n t e r v a l  Th ick .  T . T .  Ash % Vol.% F.C.X 5 %  CallGM. Rank -- 
Overburden. G rave l l y  till. 

Overburden. Peaty overburden. 

Fine-grained, muddy wh i t e  ma t r i x  5 . 5 .  

Coarse-grained, t y p i c a l  Tanta lur  
conglomerate. 

Medium-grained, l i g h t  t o  medium grey, 
conglomerat ic " s a l t  and pepper" r . r .  

Very coarse conglomerate. 

Conglomeratic " s a l t  and pepper" s.s. 

Coarse-grained conglomerate. 

"Sa l t  and pepper" r . r . ,  s l i g h t l y  
conglomerat ic.  

Conglomerate. 

Medium t o  coar re-gra ined r . r . ,  some 
c o n g l m e r a t i c .  



Hole No. CS-79-13 

ROTARY DRILL HOLE LOG 

Page 2 o f  2 

INTERVAL UNIT OESCRIPTION ANALYSES ldbl  - 
t l t .  

Feet Metres interval Thick. T.T. Ash % Vo1.X F.C.% 5% CallGM. Rank - - - - - - - - - 
190.0-265.0 57.9-80.8 2g Conglomerate, minor coarre-grained 

conglomeratic 5 , s .  

265.0-275.0 80.8-83.8 Medium-grained 5 . 5 .  t o  conglomeratic 3 , s .  

275.0-291.0 83.8- 88.7 Conglomeratic 5 . 5 .  

291.0-424.0 88.7-129.2 Conglomerate. 

EN0 OF HOLE 129.2 m. 



Carmackr South P ro j ec t  1979 

Coal Leare No.: 2965 
G r i d  Co-ordinates: 118+10S, 6+30E 

ROTARY DRILL HOLE LOG 

Hole NO. CS-79-14 

Page 1 o f  5 

Bearing: 
Dip: -go0 
C m n c e d :  September 10, 1979 
Completed: September 10, 1979 
U l t ima te  Depth: 116.7 n 
Elec t ro logged:  No 

INTERVAL 

Feet  Metres 

0.0- 30.0 0.0- 9.1 

30.0- 35.0 9.1- 10.7 

35.0- 37.0 10.7- 11.3 

37.0- 43.0 11.3- 13.1 

43.0- 46.0 13.1- 14.0 

46.0- 53.0 14.0- 16.2 

53.0- 54.0 16.2- 16.5 

54.0- 55.0 16.5- 16.8 

55.0- 59.0 16.8- 18.0 

59.0- 61.0 18.0- 18.6 

61.0- 67.0 18.6- 20.4 

UNIT - OESCRlPTION ANALYSES l d b l  
t s t .  

I n f e r v a l  Thick.  T.T. Ash % Vol.% F.C.% 5% CaliGM. Rank - - - - - - - - - 
Overburden. 

2hZ Fine-grained, medium grey  " s a l t  and 
+ pepper" r . r .  

D i r t y  e. 
COAL. - 
Sandstone. 

Fine-grained, medium grey " s a l t  and 
pepper" s.s. 

COAL. - 
Mudrtane. 

COAL. - 
Brown coa l y  m.s. 

Blown g r i t t y  m . s .  



Hole No. CS-79-14 

IlJTERVAL 

Feet Metres 

67.0- 70.0 20.4- 21.3 

70.0- 73.0 21.3- 22.3 

73.0- 74.0 22.3- 22.6 

74.0- 76.0 22.6- 23.2 

76.0- 81.0 23.2- 24.7 

81.0- 88.0 24.7- 26.8 

88.0- 91.0 26.8- 27.7 

91.0- 93.0 27.7- 28.3 

93.0- 96.0 28.3- 29.3 

96.0-100.0 29.3- 30.5 

100.0-103.0 30.5- 31.4 

103.0-104.0 31.4- 31.7 

104.0-109.0 31.7- 33.2 

109.0-115.0 33.2- 35.1 

115.0-118.0 35.1- 36.0 

118.0-122.0 36.0- 37.2 

ROTARY DRILL HOLE LOG 

Page 2 of 5 

UNIT - DESCRIPTION ANALYSES !db) 
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Vo1.X F.C.$ 8% CalIGII. Rank - - - - - - - - 
2h2 E. 
i Mudstone. 

COAL. - 
Mudstone, coa ly .  

Mudstone, grey-brown, some f i n e l y  
laminated. 

COAL, very  d i r t y .  - 24.7-26.8 2.1 1.9 

L i g h t  grey, metanarphased, calcareous 
S . S . ?  

COAL. - 
Sandstone. 

Very coa l y  m.r. t o  d i r t y  coa l .  

Grey-brown, marrive m . 5 .  

Coaly m.5.  

Grey g r i t t y  m . r .  

Marr ive-grey brown m.r., some s l i g h t l y  
C O Q ~ Y .  

COAL. - 
Interbedded coa l y  n.r.  and coal 



Hale No. CS-79-14 

INTERVAL UNIT - 
Feet 

122.0-126.0 

126.0-146.0 

146.0-160.0 

160.0-180.0 

180.0-196.0 

196.0-198.0 

198.0-204.0 

204.0-209.0 

209.0-221 .O 

221 .O-223.0 

223.0-228.0 

228.0-232.0 

232.0-236.0 

236.0-241 .O 

241 .O-244.0 

Metres 

37.2- 38.4 2h2 

38.4- 44.5 ' 

44.5- 48.8 2hl 

48.8- 54.9 

54.9- 59.7 

59.7- 60.4 

60.4- 62.2 

62.2- 63.7 

63.7- 67.4 

67.4- 68.0 

68.0- 69.5 

69.5- 70.7 

70.7- 71.9 

71.9- 73.5 

73.5- 74.4 

ROTARY DRILL HOLE LOG 

COhL. - 

G r i t t y ,  g rey  m.r. and n o n - g r i t t y  
laminated m.s. 

Very f ine-gra ined,  medium grey, muddy 
m a t r i x  " s a l t  and pepper" 5 . 5 .  

Dark grey, massive m.r. t o  brownish, 
f i n e l y  laminated s.5. 

F ine  t o  coarse-grained, c lean quar tzare  
1 . 5 .  

Mudstone. 

COAL. - 
O i r t y  x. 
Th in l y  interbedded t h i n  coa l ,  m . s . ,  
S.I., f e l r i t e ?  

COAL and coa l y  m.1. 

Fine-grained, medium grey  s.s. 

Th in l y  interbedded coa l  and n.s. 

L i g h t  g rey  f e l s i t e  

Dark grey  t o  b lack  m . s .  

F e l r i t e .  

Page 3 of 5 

ANALYSES [db) 
Ls:. 

I n t e r v a l  Thick.  T.T. Ash % Vol.% F.C.; S% CallGM. Rank - - - - - - - - - 
37.2-38.4 1.2 1.1 



ROTARY DRILL HOLE LOG 

Hole No. CS-79-14 Page 4 of 5 

1 tlTERVAL UNIT DESCRIPTION ANALYSES (db) 
t S t .  

I n t e r v a l  Thick.  T.T. Ash % Vo1.X F.C.X 5% CalIGM. Pank - - - - - - - - - 
2hl and b lack  n.1. 

* F e l s i t i c  f b l d rpa r  porphyry.  

COAL. - 
Thin l y  interbedded coal.  rn.5.. f e l r i t e ;  
d i f f i c u l t  t o  l ag .  

Feet 

244.0-252.0 

252.0-253.0 

253.0-256.0 

256.0-263.0 

263.0-268.0 

268.0-272.0 

272.0-292.0 

292.0-295.0 

295.0-304.0 

304.0-305.0 

305.0-313.0 

313.0-324.0 

324.0-340.0 

340.0-371.0 

Metres 

74.4- 76.8 

76.8- 77.1 

77.1- 78.0 

78.0- 80.2 

80.2- 81.7 

81.7- 82.9 

82.9- 89.0 

89.0- 89.9 

89.9- 92.7 

92.7- 93.0 

93.0- 95.4 

95.4- 98.8 

98.8-103.6 

103.6-113.1 

COAL. - 
Sandstone 

??Th in l y  interbedded COAL, coa l y  m.r., 
b lack  n.r., minor s.r.,inar f e l r i t e .  

F e l s i t i c  fe ldspar  porphyry. 

F e l s i t i c  f e l dspa r  porphyry, r l i g h t l y  
p y r i t i c .  

L i g h t  grey, c lean, masrive f e l r i t e .  

COAL. - 
Thin l y  interbedded coal,  coa l y  m.r. ,  
m.s. 

29 Brown, f ine-gra ined muddy r . r . ,  s l i g h t l y  
" r a l t  and pepper", row g r i t t y  m.r. 

Medium-grained, " r a l t  and pepper" s.s., 
s l i g h t l y  cang lanera t ic  w i t h  depth. 



ROTARY DRILL HOLE LOG 

H a l e  No. CS-79-14 Page 5 of 5 

INTERVAL UNIT OESCRlPTlON ANALYSES I d b l  - t s t .  
F e e t  Metres I n t e r v a l  Thick.  T.T. Ash % Vol .% F.C.% 8% Cal ISM. Rank - - - - - - - - 

371.0-383.0 113.1-116.7 29 Conglanerate.  

END OF HOLE 116.7 m ,  

Est imated ,Average D ip :  25' 

T o t a l  Est imated True Thickness o f  Coal i n  reams .lm: 2h - 5 . 7  m 
2h: - 5 . 2  m 



Carmacks South P ro j ec t  1979 

Coal Leare No.: 
G r i d  Co-ordinates: 
Bearina: 
D ip :  
Cmenced :  
completed: 
U l t ima te  Depth: 
E lec t ro logged:  

-90' 
September 11, 1979 
September 11, 1979 
122.8 rn 
0 - 23.8 rn (neut ron o n l y )  

INTERVAL 

Feet  Metres 

0.0- 25.0 0.0- 7.6 

25.0- 30.0 7.6- 9.1 

30.0- 37.0 9.1- 11.3 

ROTARY ORILL HOLE LOG 

Hole No. CS-79-15 

Page 1 of 2 

UNIT 0ESCR:PTION ANALYSES (db l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Vo1.X F.C.% 8% CalIGM. Pank - - - - - - 
Overburden. 

2hl Coaly n .r .  and dark brown m.r. 

Very d i r t y  E. 
L i g h t  t o  medium grey, s l i g h t l y  porphy- 
r i t i c  f e l r i t e .  

COAL. - 
P o r p h y r i t i c  ( f e l dspa r )  f e l r i t e .  

COAL. - 

Mudstone. 

COAL. - 
F e l s i t e .  

COAL, minor coa ly  m . 5 .  - 
Medium grey, very f ine-grained, b i o t i t i c .  
s l i g h t l y  p y r i t i c ,  s l i g h t l y  p o r p h y r i t i c  
( fe ldspar )  f e l s i t e .  



Hole No. CS-79-15 

INTERVAL 

Feet 

75.0- 81.0 

81.0- 86.0 

86.0- 89.0 

89.0- 93.0 

93.0-108.0 

ROTARY ORILL HOLE LOG 

Page 2 of 2 

U"T DESCRIPTION ANILYSES (db) 
t S t .  

I n t e r v a l  Thick.  1.1. Ash % Vol.X, F.C.% S% CallGM. Rank - - - - - - - - 
Zhl s. 22.9-24.7 1.8 1.5 

coa1y " . S .  

COAL. - 
Dark grey-brown, massive m.5. 

29 Grey, g r i t t y  n.r. t o  f ine-gra ined nuddy 
, m a t r i x  S . S . ,  s l i g h t l y  " r a l t  and pepper". 

F i ne  t o  medium-grained, " r a l t  and 
pepper" r . s. 
Conglomerate. 

Very f ine-gra ined t o  f ine-gra ined,  
s l i g h t l y  " s a l t  and pepper", medium 
grey s.s. 

Medium-grained conglomerat ic 5 . 5 .  

Conglomerate, 313-316', t h i n  coa l  seam 
interbedded. 

END OF HOLE 122.8 m. 

Est imated Average Oip: 30' 

Tota l  Est imated True Thickness of Coal i n  ream , I  m: 2hl - 1.5 m 



Carsacks South P ro j ec t  1979 

Coo1 Lease No.: 2965 
Gr i d  Co-ordinates: 100t005, 7+00E 
Rearino: 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-16 

Page 1 of 4 

... 
Dip:  -go0 
Comnenced: September 12, 1979 
Camoleted: Seoternber 12. 1979 
u l t i m a t e  Depth: 123.4 n 
Electrologged: 0 - 68.2 n 

INTERVAL 

Feet Metres 

0.0- 19.0 0.0- 5.8 

19.0- 26.2 5.8- 8.0 

26.2- 42.7 8.0- 13.0 

42.7- 45.9 13.0- 14.0 

45.9- 49.2 14.0- 15.0 

49.2- 50.2 15.0- 15.3 

50.2- 51.2 15.3- 15.6 

51.2- 52.5 15.6- 16.0 

52.5- 56.4 16.0- 17.2 

56.4- 65.0 17.2- 19.8 

65.0- 70.1 19.8- 21.2 

70.1- 84.0 21.2- 25.6 

UNIT OESCRlPTION ANALYSES l d b l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Vo1.I F.C.% S% CalIGM. Rank - - - - - - - - - 
Overburden. 

2hZ 
Brown n . s . ,  sane f i n e l y  laminated. 

Fine-grained, grey-brawn " s a l t  and pepper" 
S.S .  

Dark brown n .r .  

Medium-grained " s a l t  and pepper" 3,s. 

Mudstone and t h i n  coa l .  

Sandstone. 

Dark brown m . 5 .  

COAL. - 
Mudstone. 

O i r t y  COAL 170%) and m.s. 

Marr ive  brown m . s .  



Hole No. CS-19-16 

INTERVAL UNl - 
Feet Metres 

ROTARY DRILL HOLE LOG 

Page 2 of 4 

:T - DESCRIPTION ANALYSES (db l  
1s t .  

I n t e r v a l  Thick.  1.1. Ash % Vo1.X F.C.% 5% CalIGM. Rank - - - - - - - - - 
25.6- 31.0 2hl interbedded, g r i t t y  m.r. and very  f i n e -  

grained, dark grey  s . 5 .  

31.0- 32.0 F ine-gra ined " s a l t  and pepper" S . S .  

32.0- 34.5 Conglomeratic " s a l t  and pepper" r . 5 .  

34.5- 38.0 Conglomerate. 

38.0- 43.4 Owk brown n . s . ,  t h i n  coa l y  beds. 

43.4- 45.0 Dark grey, g r i t t y  m.r. 

45.0- 47.0 Medium grey, muddy mat r ix ,  f i ne -g ra i ned  
" s a l t  and pepper" r . r .  

47.0- 50.0 Dark grey, g r i t t y  n . s .  

50.0- 53.2 Dark, f i ne -g ra i ned  r . 5 .  

53.2- 54.0 COAL. - 
54.0- 55.0 D w k  m.r. 

55.0- 56.0 L i g h t  grey,, f i ne -g ra i ned  r i l l .  

56.0- 56.3 COAL. - 
56.3- 57.7 L i g h t  grey, f ine-gra ined r i l l .  

57.7- 58.0 COAL. - 
58.0- 60.0 L i g h t  grey, f i ne -g ra i ned  r i l l .  

60.0- 60.7 C m l y  "I.$. 



ROTARY ORlLL HOLE LOG 

D r i l l  Hole No. CS-79-16 Page 3 of 4 

INTERVAL 

Feet  Metres 

199.1-201.8 60.7- 61.5 

UNIT DESCRIPTION ANALYSES Idb) - t s t .  
I n t e r v a l  Thick.  T.T. Ash $ Vol.% F.C.% S I  CallGM. Rank --- 

2hl s. 60.7-61.5 0.8 62.6 0.15 

' L i g h t g r e y , f i n e - g r a i n e d s i l l .  

COAL. 

Mudrtane. 

COAL. - 64.2-66.3 2.1 2.1 48.6 5.3 46.1 0.24 3,133 HR 

Black m.s. 

COAL. 67.5-68.5 1.0 1.0 35.8 6.9 57.3 0.44 4,879 I\N - 
Coaly m . 5 .  

COAL. - 
Mudrtane. 

L i g h t  grey, f ine-gra ined,  i n t r u s i v e  s i l l .  

coa1y 11I.I. 

L i g h t  grey, f ine-gra ined,  i n t r u s i v e  s i l l .  

COAL. - 
Fine-grained, l i g h t  grey, p o r p h y r i t i c ,  
b i o t i t i c  s i l l .  

260.0-264.0 79.2- 80.5 COAL, d i r t y ,  brownish dust.  79.2-80.5 1.3 1.3 

264.0-265.0 80.5- 80.8 Brown m . 5 .  



Hale No. CS-79-16 

INTERVAL - UNI 

Feet  Metres 

ROTARY DRILL HOLE LOG 

Page 4 of 4 

T - DESCRIPTION ANALYSES l d b l  
t s t .  

I n t e r v a l  Th ick .  T.T. Ash % Yo1.l F.C.% 5% CalIGM. Rank - - - - - 
265.0-286.0 80.8- 87.2 Zhl Brownish-grey, g r i t t y  m . s .  t o  muddy 5 . 1 .  

286.0-297.0 87.2- 90.5 29 Fine-grained, grey " s a l t  and pepper" S.S.  

297.0-320.0 90.5- 97.5 ' Cang lmera t i c ,  medium-grained " s a l t  and 
pepper" s.r. 

320.0-405.0 97.5-123.4 Conglomerate, some t h i n  beds conglomera- 
t i c  S . S .  

END OF HOLE 123.4 rn. 

Est imated Average Dip: 10' 

Tota l  Est imated True Thickness o f  Coal i n  reams 4 m: 2h 2h: - - 4.4 1.2 m m 



Carmackr South Project 1979 

Coal Leare No.: 2965 
G r i d  Co-ordinates: 100tOOS. 10+50E 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-17 

Page 1 of 3 

Bearing: 
D ip :  -go0 
Comnenced: September 13, 1979 
Completed: September 13, 1979 
U l t ima te  Depth: 92.4 m 
Elec t ra logged:  0 - 64.5 m 

INTERVAL UNIT DESCRIPTION ANALYSES (db) - LSt. 

Feet  Metres I n t e r v a l  Thick.  T.T. Ash % Vo1.X F.C.% S% CallGM. Rank --- 
0.0- 44.0 0.0- 13.4 Overburden. 

44.0- 48.6 13.4- 14.8 2hl Rot ten  S . 1 .  

48.6- 50.5 14.8- 15.4 COAL. 16.4-17.6 1.2 1.2 

50.5- 53.8 15.4- 16.4 L i g h t  grey, r i l i c e a u r ,  p o r p h y r i t i c  l f e l d .  
l a t h 1  i n t r u s i o n .  

53.8- 57.7 16.4- 17.6 - COAL. 

57.7- 60.7 17.6- 18.5 L i g h t  grey, f ine-gra ined,  s l i g h t l y  por -  
p h y r i t i c  r i l l .  

60.7- 62.7 18.5- 19.1 D i r t y  E. 
62.7- 64.3 19.1- 19.6 I n t r u s i v e  r i l l ?  

64.3- 66.3 19.6- 20.2 - COAL. 

71.5- 72.2 21.8- 22.0 - COAL. 



Hole No. CS-79-17 

INTERVAL UNIT - 
Feet Metres 

72.2- 78.1 22.0- 23.8 2hl 

ROTARY DRILL HOLE LOG 

Page 2 of ? 

OESCRlPTlON ANALYSES l d b l  
t P t .  

I n t e r v a l  Th ick .  T.T. Ash $ Vo1.X F.C.% SX CallGM. Rank - - - - - - - 
Badly caved, in terbedded m.r., r . r . ,  t h i n  
coa l ,  poss ib le  s i l l .  

COAL, d i r t y  coa l .  - 23.8-25.8 2.0 1.9 

L i g h t  grey, f i ne -g ra i ned  p o r p h y r i t i c  
( f e l d .  l a t h ) ,  b i o t i t i c ,  i n t r u s i v e  r i l l .  

COAL. 29.2-30.2 1.0 1.0 - 
C m l y  m.r. 

COAL. 31.2-33.0 1.8 1.7 31.6 6.0 62.4 0.11 5.093 AN - 
Fine-grained, l i g h t  g rey  p o r p h y r i t i c  s i l l .  

COAL. - 35.0-41.2 6.2 5.9 44.0 5.4 50.6 0.15 3,280 MA 

Fine-grained, l i g h t  g rey  p o r p h y r i t i c  r i l l .  

COAL. 44.8-46.8 2.0 1.9 40.8 7.9 51.3 0.35 3,461 AN 

Grey-brawn, g r i t t y  m.r. 

Fine-gra ined "salt  and pepper' s.5.  

Cong lmera t i c ,  medium-grained " s a l t  and 
pepper" S . S .  

Conglomerate. 



Hole No. CS-79-17 

INTERVAL UNI - 
Feet Metres 

ROTARY ORILL HOLE LOG 

Page 3 of 3 

:T - DESCRIPTION ANALYSES ldb)  
t s t .  

I n t e r v a l  Th ick .  T.T. Ash % Vol.% F.C.% S% CalIGH. Rank --- 
244.7-268.0 74.6- 81.7 29 Conglomeratic, medium-grained s . r .  

268.0-303.0 81.7- 92.4 + Conglomerate. 

END OF HOLE 92.4 m. 

Est imated Average Dip :  15' 

Tota l  Est imated True Thickness o f  Coal i n  seams '1 m: Zhl - 13.6 m?? 



Camacks South P ro j ec t  1979 

Ccal Lease No.: 2965 
Gr i d  Co-ordinates: 100+00S, 14E 
Bearing: 
D ip :  -go0 
Comnenced: September 15, 1979 
Completed: September 15, 1979 
U l t ima te  Depth: 37.5 m 
Elec t ro lagged:  No 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-18 

?age 1 of 1 

INTERVAL UNIT DESCRIPTION ANALYSES l d b l  
t s t .  

Feet f l e t r e r  - I n t e r v a l  - Thick. - T.T. - Ash % - Vo1.X - F.C.% - 5% - Cal:6>1. A Rank 

0.0- 13.0 0.0- 4.0 Overburden. 

13.0- 27.0 4.0- 8.2 2hl COAL; d i r t y ,  ox id ized,  brownish c h e r t  6 .1-8 .2  2.1 1.7 44.9 6.8 48.3 0.36 3,427 AN 
+ m o ' .  

27.0- 45.0 8.2- 13.7 Medium brown m.r., some s l i g h t l y  caa l y  

45.0- 53.0 13.7- 16.2 Grey-brown, s l i g h t l y  g r i t t y  "1.5. 

53.0- 74.0 16.2- 22.6 29 Fine t o  medium-grained, " s a l t  and , pepper" 5 . 5 .  

74.0- 93.0 22.6- 28.3 Conglomeratic s.r. 

93.0-123.0 28.3- 37.5 Cong lmera ie .  

EN0 OF HOLE 37.5 m. 

Est imated Average Dip: 35' 

Tota l  Est imated True Thickness o f  Coal i n  ream '1 m: 2hl - 1.7 n 



ROTARY DRILL HOLE LOG 

Carnackr South P ro j ec t  1979 

Coal Lease No.: 2965 
G r i d  to -ord ina tes :  100+00S, 13t00E 

Hole No. CS-79-19 

Page 1 of 2 

Bearing: 
D ip :  -90' 
Comnced :  Septm.ber 16, 1979 
Completed: September 16, 1979 
U l t ima te  Depth: 47.2 n 
Elec t ro logged:  No 

Feet 

0.0- 5.0 

5.0- 10.0 

10.0- 15.0 

15.0- 17.0 

17.0- 27.0 

27.0- 29.0 

29.0- 43.0 

43.0- 48.0 

48.0- 68.0 

68.0- 76.0 

76.0- 80.0 

INTERVAL UNIT DESCRIPTION ANALYSES ldb)  - 
t s t .  

Metres I n t e r v a l  Thick.  T.T. Ash % Vo1. l  F.C.% SS CallGM. Rank - - - - - - 
Overburden. 

Very coa l y  overburden o r  r o t t e n  i n - r i t u  
coa l .  

D i r t y  coal,. 3.0- 4.6 1.6 1.3 

Mudstane. 

Fine-grained, p o r p h y r i t i c  l f e l d s p a r l ,  
b i o t i t i c ,  s i l i c e o u s  i n t r u s i v e  r i l l .  

Brown ..I. 

Th in l y  in terbedded coal and coa l y  m.5.; 
50150%. 

COAL, minor m.s .  - 13.1-14.6 1.5 1.2 

Po rphy r i t i c ,  f ine-gra ined,  l i g h t  grey 
i n t r u s i v e  s i l l .  

COAL. 20.7-23.2 2.5 2.1 - 
Dark g ~ e y  m.r. 



Hole No. CS-79-19 

INTERVAL 

Feet Metres 

80.0- 82.0 24.4- 25.0 

82.0- 83.0 25.0- 25.3 

83.0- 84.0 25.3- 25.6 

84.0- 96.0 25.6- 29.3 

96.0-103.0 29.3- 31.4 

103.0-125.0 31.4- 38.1 

ROTARY DRILL HOLE LOG 

Page 2 of 2 

UNlT DESCRIPTION ANALYSES (dbl - tSt. 
Interval Thick. T.T. Ash Xi Val.% F.C.% 5% CalIGM. Rank - - - - - - - 

2hl E. 
' Mudstone. 

COAL. - 
Dark brownish-grey n.s. 

2g Slightly "salt and pepper", gritty m . s .  

' Fine to medium-grained "salt and pepper" 
5 . 5 .  

Conglomeratic, nedium-grained "salt and 
pepper" s .r .  

137.0-155.0 41.8- 47.2 Congl werate. 

END OF HOLE 47.2 m. 

Estimated Average Oip: 35' 

Total Estimated True Thickness of Coal in reams ' 1 rn: 2hl - 4.6 m 



Carmackr South P ro j ec t  1979 

Coal Lease No.: 2965 
Gr i d  Co-ordinates: 101t005, 1+00E 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-20 

Page 1 of 5 

Bearing: 
D ip :  -90° 
Camenced: September 16, 1979 
Completed: September 17, 1979 
U l t ima te  Depth: 165.8 m 
Elec t ra logqed:  0 - 119.5 m 

IllTERVAL 

Feet  Metres 

0.0- 6.0 0.0- 1.8 

6.0- 65.6 1.8- 20.0 

65.6- 66.6 20.0- 20.3 

66.6 - 81.0 20.3- 24.7 

81.0- 82.0 24.7- 25.0 

82.0- 88.6 25.0- 27.0 

8R.6- 95.1 27.0- 29.0 

95.1-101.7 29.0- 31.0 

UNIT - DESCRIPTION ANALYSES (db l  
t s t .  

l n t e r v a l  Th ick .  T.T. Ash % Yol.% F.C.% SZ CallGM. Rank --- 
Overburden. 

2 i  Very coarse, some r u s t y  weathered, 
Tantalus conglanerate.  

2hz E. 
* Dark brown n.s. 

COAL or coa l y  m.s. - 
Dark brown m . s .  

Dark grey, laminated, g r i t t y  n.s. 

Brown t o  b lack  w r . ,  a few t h i n  ( C l ' l  
c m l y  beds. 

101.7-108.3 31.0- 33.0 Medium grey-brown massive 81,s. 

108.3-113.2 33.0- 34.5 Grey, g r i t t y  m.s. 

113.2-123.0 34.5- 37.5 Dark grey-brown m.r. 

123.0-128.0 37.5- 39.0 Medium grey-brown, g r i t t y  m.r., scat te red 
chocolate-brown n.s. and coa l "  beds. 



Hole No. CS-79-20 

INTERVAL 

Feet Metres 

l28.O-l3l  .9 39.0- 40.2 

131.9-139.8 40.2- 42.6 

139.8-141.7 42.6- 43.2 

141.7-143.4 43.2- 43.7 

143.4-144.4 43.7- 44.0 

144.4-151.6 44.0- 46.2 

151.6-153.2 46.2- 46.7 

153.2-161.1 46.7- 49.1 

161.1-168.0 49.1- 51.2 

168.0-174.9 51.2- 53.3 

ROTARY DRILL HOLE LOG 

Page 2 of 5 

UNIT OESCRlPTION ANALYSES l db )  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.% 5% CalIGM. Rank 

Zh2 Dark grey, nedium-grained 5 . 5 .  

+ Dark brown t o  qreyish-brawn n.5. 

COAL. - 
Mudrtone. 

COAL. - 
Brown m . 5 .  

COAL. - 
Medium t o  dark brown m.s. 

G r i t t y  grey m . s .  

Masl ive  brown rn.r.. two t h i n  1 4 1 ' 1  coal  
beds. 

174.9-177.2 53.3- 54.0 G r i t t y ,  laminated m . s .  

177.2-183.7 54.0- 56.0 Massive, medium grey-brown m.r, 

183.7-185.0 56.0- 56.4 O w k  bmwn m . ~ .  

185.0-188.3 56.4- 57.6 - COAL. 

188.3-189.3 57.4- 57.7 Mudstone. 

189.3-193.6 57.7- 59.0 COAL. - 
193.6-208.3 59.0- 63.5 Massive m.r. 



Hole No. CS-79-20 

ROTARY DRILL HOLE LOG 

Page 3 of 5 

INTERVAL - UNIT OESCRlPTlON 

Feet Metres 

ANALYSES (db) 

208.3-241.0 63.5- 73.5 2hl Sandstone t o  conglomerat ic r . s . ,  coarse- 
grained, c lean quar tzore  r . r .  by 230' .  

241.0-275.5 73.5- 84.0 Abrupt contac t  t o  dark brown t o  b lack  
m.5.. sane s l i g h t l y  g r i t t y .  

275.5-288.7 84.0- 88.0 Fine-grained, medium t o  l i g h t  grey, muddy 
m a t r i x  S . S .  

Fine-grained, medium-grey i n t r u s i v e ,  fe ld .  
la th . ,  b i o t i t e .  

D i r t y  E. 91.5-92.8 1.3 1.3 

Mudstone. 

COAL. - 
Fine-grained, dark grey  t o  b lack  m.s. 

COAL and caa l y  m.r. - 97.0-98.5 1.5 1.5 

L i g h t  grey, p o r p h y r i t i c  i n t r u s i v e .  

COAL. - 
Coaly n.s. 

Fine-grained, medium grey p o r p h y r i t i c  i n -  
t r us i ve ,  f e l d .  l a t h . ,  b i o t i t e .  

D i r t y  COAL, brownish dust.  - 103.2-104.6 1.4 1.4 

Mudstone. 



Hole Ha. CS-79-20 

INTERVAL UNIT 

Feet  Metres 

345.1-349x1 105.2-106.4 2hl ' 
349.1-372.3 106.4-113.5 

ROTARY DRILL HOLE LOG 

Page 4 of 5 

DESCRIPTION ANALYSES ldb)  
t P t .  

I n t e r v a l  Thick.  T.T. Ash I Val.% F.C.X 5% Ca l /N .  Rank 

D i r t y  and coa l y  m . r .  105.2-106.4 1.4 1.4 

G r i t t y  . . I .  t o  muddy ma t r i x ,  f ine-gra ined 
S . 5 .  

COAL. - 

Mudstane. 

COAL?? - 
Fine-grained, l i g h t  grey i n t r u s i v e  r i l l .  118.2-119.4 1.2 1.2 

?? - d i f f i c u l t  t o  log ,  c l o s e l y  i n t e r -  
bedded m.s., g r i t t y  m.r., t h i n  coa l ,  s . 5 ,  

S i l l ?  of f ine-gra ined,  medium grey por- 
~ h y r i t i c  ( f e l d .  l a t h . )  b i o t i t i c ,  s i l i c e -  
ous igneous rock. 

COAL? - 139.0-140.0 1.0 1.0 

Interbedded m.s.,s.r., t h i n  coa l  

Dark grey, g r i t t y  m.r 

Fine-gra ined " s a l t  and pepper" r . r .  

F i n e  t o  medium-grained, conglomerat ic 
" s a l t  and pepper" 5 . 5 .  



Hole No. Cs-79-20 

INTERVfiL UNIT 

Feet Metres 

513.0-523.0 156.4-159.4 29 

523.0-544.0 159.4-165.8 ' 

ROTARY ORILL HOLE LOG 

Page 5 of 5 

DESCRIPTION ANALYSES ldbl  
t s t .  

I n t e r v a l  Thick. T.T. Ash % Val.% F.C.% S% CalIGb!. Rank - - - - - - - - - 
Conglomeratic s.r. 

Conglomerate. 

END OF HOLE 165.8 m. 

Estimated Average Dip: 10' 

Total Estimated True Thickness o f  Coal i n  seams > 1  rn: Zh - 2.5 m 
2h: - 7.8 rn 



Carmackr South P ro j ec t  1979 

Coal Lease No.: 
G r i d  Co-ordinates: 
Bearina: 
D ip :  
Comnenced: 
Completed: 
U l t ima te  Depth: 
E lec t ro lagged:  

2965 
11 Ot80S. 4+50U 

-90' 
September 18, 1979 
September 19, 1979 
123.4 n 
No 

INTERVAL UNIT - 
Feet Metres 

0.0- 38.0 0.0- 11.6 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-21 

Page 1 of 4 

DESCRIPTION ANALYSES i d b l  
t S t .  

I n t e r v a l  Th ick .  T.T. Ash % Val.% F.C.% SX CalfGM. Rank --- 
Overburden. 

Dark grey-brown m.5 .  

G r i t t y  m.s. 

Dark grey  W . S .  

Grey g r i t t y  m . s . ,  some f i n e l y  laminated. 

Fine-grained, l i g h t  t o  medium grey, 
s l i g h t l y  " s a l t  and pepper" 5 , s .  

Conglomerate. 

C o n g l n e r a t i c ,  medium-grained " s a l t  and 
pepper" r . r .  

Conglomerate. 

Abrupt contac t  t o  massive, dark brown 
m.s .  

Clean, f i ne -g ra i ned  quar tzore  r . 5 .  

Coaly m . 5 .  



Hole No. CS-79-21 

INTERVAL UNIT 

Feet  Metres 

114.0-118.0 34.7- 36.0 2hZ 

118.0-125.0 36.0- 38.1 ' 
125.0-130.0 38.1- 39.6 

130.0-135.0 39.6- 41.1 

ROTARY ORlLL HOLE LOG 

Page 2 of 4 

DESCRIPTIOII ANALYSES (db l  
LSt .  

I n t e r v a l  Thick.  T.T. Ash % vo1.r  F.C.X 8% CalIGN. Rank 

Mudstone. 

s. 36.0-38.1 2.1 1.9 

coa1y m . 5 .  

L i g h t  grey, f ine-gra ined,  s l i g h t l y  por-  
p h y r i t i c  s i l l .  

COAL and coa l y  m.5. 41.1-43.3 2.2 2.0 - 
Grey m . 5 .  

Very f ine-gra ined,  " s a l t  and pepper" r . r  

Conglomeratic, medium-grained, " s a l t  and 
pepper" r .s. 

Medium t o  coarse-grained 5 . r .  

C o n g l a e r a t i c ,  medium-grained, " s a l t  and 
pepper" s. r .  

COAL. - 
Grey m.r. 

COAL. - 

Oark brown t o  coa l y  m.s 



Hole No. CS-79-21 

INTERVAL UNIT 

Feet Metres 

226.0-230.0 68.9- 70.1 2hl 

230.0-238.0 70.1- 72.5 ' 
238.0-246.0 72.5- 75.0 

246.0-251.0 75.0- 76.5 

251.0-253.0 76.5- 77.1 

253.0-256.0 77.1- 78.0 

ROTARY ORILL HOLE LOG 

Page 3 of 4 

DESCRIPTION ANALYSES ( d b l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.% 5% CalIGli. Rank --- 
COAL. - 68.9-70.1 1.2 1.1 

Interbedded t h i n  coa l ,  coa l y  m.r., m.r.?? 

Dark g w y  m . 5 .  

Coaly m.s. 

Medium-grained, s l i g h t l y  conglomerat ic 
1 . 5 .  

Black m.r., some coa ly ,  some g r i t t y  

Medium t o  coarse-grained, qua r t l ose  s.1.. 
t h i n  m.r. beds and t h i n  " s a l t  and pepper" 
S . S .  beds. 

COAL. - 
Fine-grained, l i g h t  g rey  s i l l .  

COAL. - 
Coaly n.r. 

COAL, minor d i r t y  coa l ,  coa l y  m.5. 90.2-91.7 1.5 1.4 - 
Fine-grained, medium grey, p o r p h y r i t i c  
i n t r u s i v e  r i l l .  

COAL, appears very  d i r t y .  93.9-95.1 1.2 1.1 - 



ROTARY DRILL HOLE LOG 

Hole No. CS-79-21 Page 4 of 4 

IflTERVAL UNIT DESCRIPTION ANALYSES ldb)  - 
LSt. 

l n t e r v a l  Th ick .  T.T. Ash % Vol.5 F.C.% 5% CallG11. Rank - - - - - - - 
Fine-grained, l i g h t  t o  medium grey, 
s l i g h t l y  p o r p h y r i t i c  i f e l d .  1ath. l  i n t r u -  
r i v e  s l l l .  

Feet Metres 

312.0-337.0 95.1-102.7 2hl 

+ 

COAL. - 
Interbedded t h i n  coa l ,  m . r . ,  s.s. 

L i g h t  grey s . s . ? ? ?  

Mudstone. ' 

F i n e  t o  mediun-grained " s a l t  and pepper" 
$ . I .  

Conglomeratic, medium-grained " s a l t  and 
pepper" 5 . r .  

Conglomerate. 

END OF HOLE 123.4 nr. 

Est imated Average Dip :  25' 

To ta l  Est imated True Thickness o f  Coal i n  seams >1 m: 2h - 3.9 m 
2h: - 3.6 m 



BAN cot's LS'O 6 b'6L L'bE 6'0 0'1 2'12-2'02 

b 40 I abed 

22-6L-53 'ON aloH 



ROTARY DRILL HOLE LOG 

Hole No. CS-79-22 

INTERVAL UNIT 

Feet Metres 

69.5- 72.2 21.2- 22.0 2h2 

72.2- 74.1 22.0- 22.6 

74.1- 78.7 22.6- 24.0 

78.7- 85.3 24.0- 26.0 

85.3- 88.6 26.0- 27.0 

88.6- 95.1 27.0- 29.0 

95.1-101.7 29.0- 31.0 

101.7-105.0 31.0- 32.0 

105.0-107.0 32.0- 32.6 

107.0-111.5 32.6- 34.0 

111.5-114.8 34.0- 35.0 

114.8-118.1 35.0- 36.0 

118.1-120.7 36.0- 36.8 

120.7-121.7 36.8- 37.1 

121.7-124.3 37.1- 37.9 

124.3-128.9 37.9- 39.3 

DESCRIPTION 

Mudstone. 

COAL. - 
Mudstone, some caaly.  

Th in l y  interbedded t h i n  coa l ,  dark  m.s. ,  
l i g h t  grey s.5. 

Coaly m.5. 

COAL. - 
Mudstone. 

COAL. - 
c m 1 y  m . 5 .  

COAL. - 
White, f ine-grained, s l i g h t l y  par -  
p h y r i t i c  f e l s i t e  r i l l .  

Coal and coa l y  m.s .  

White, f ine-gra ined,  s l i g h t l y  par -  
p h y r i t i c  f e l r i t e  s i l l ?  

Black m.r. 

COAL. - 
Black coa ly  n.5. 

Page 2 of 4 

ARRLYSES ldb )  
t s t .  

I n t e r v a l  Thick.  1.1. Rrh X Vol.% F.C.% 5% CalIGH. Rank - - - - - - - - 



ROTARY DRILL HOLE LOG 

Hole No. CS-79-22 

INTERVAL 

Feet  

128.9-144.4 

144.4-147.6 

147.6-170.6 

170.6-196.2 

196.2-197.5 

197.5-204.7 

204.7-208.0 

208.0-212.6 

212.6-215.9 

215.9-222.4 

222.4-243.8 

243.8-244.7 

244.7-250.6 

250.6-253.9 

253.9-257.5 

257.5-265.7 

265.7-275.6 

Metres 

39.3- 44.0 

44.0- 45.0 

45.0- 52.0 

52.0- 59.8 

59.8- 60.2 

60.2- 62.4 

62.4- 63.4 

63.4- 64.8 

64.8- 65.8 

65.8- 67.8 

67.8- 74.3 

74.3- 74.6 

74.6- 76.4 

76.4- 77.4 

77.4- 78.5 

78.5- 81 .O 

81.0- 84.0 

Zh, Dark grey  ,n.s., rme g r i t t y ,  

i Fine-grained, medium grey  r . r  

G r i t t y  m.r 

F ine  t o  coarse-grained, qua r t l ose  1.1 

L i g h t  grey, p o r p h y r i t i c  f e l r i t e  r i l l  

Fine-grained, muddy ma t r i x  r . 5 .  

COAL. - 
I n t r u s i v e  r i l l ? ?  

O i r t y  s. 
COAL. 

Mudstone, brown t a  black, same very coa l y  

COAL. - 
Medium grey, f i n e - p i n e 6  p o r p h y r i t i c  
s i l l .  

O i r t y  s. 
Medium grey, f ine-gra ined s i l l ? ?  

29 Fine-grained, medium brown-grey, s l i g h t l y  
' " sa l t  and pepper" r . 5 .  

Page 3 of 4 

ANALYSES ldb)  
k S t .  

I n t e r v a l  Thick. 1.1. Ash % Yol.% F.C.% 5% CallGI\. Rank - - - - - - - - 



ROTARY DRILL HOLE LOG 

Hole No. CS-79-22 Page 4 of 4 

INTERVAL UNIT DESCRIPTION ANALYSES (db l  
t s t .  

Feet  Met le r  I n t e r v a l  Th ick .  T.T. Ash % Val.% F.C.% 5% CaltGM. Rank - - - - - - - - - 
275.6-282.2 E4.0- 86.0 29 Medium grey, medium-grained, s l i g h t l y  

conglomerat ic r . r .  

282.2-295.3 86.0- 90.0 Cong lmera t i c  s.5. 

295.3-323.2 90.0- 98.5 Cong lmerate .  

END OF HOLE 98.5 m. 

Est imated Average Dip :  25' 

Tota l  Est imated True Thickness o f  Coal i n  reams > 1  rn: 3h, - 6.5 m 



Carmackr South P ro j ec t  1979 

Coal Lease No.: 2965 
G r i d  Co-ordinates: 112+00S, 14t00W 
Bearing: 
D ip :  -90' 
Camnced :  September 20, 1979 
Cmple ted:  September 21, 1979 
U l t ima te  Depth: 104.5 m 
Elec t ra logged:  No 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-23 

Page 1 of 3 

INTERVAL UNIT - 
Feet Metre6 

0.0- 6.0 0.0- 1.8 

6.0- 49.0 1.8- 14.9 29 

49.0- 51.0 14.9- 15.5 
+ 

51.0- 55.0 15.5- 16.8 

55.0- 59.0 16.8- 18.0 

59.0- 64.0 18.0- 19.5 

64.0- 65.0 19.5- 19.8 

65.0- 70.0 19.8- 21.3 

70.0- 76.0 21.3- 23.2 

76.0- 86.0 23.2- 26.2 

86.0- 87.0 26.2- 26.5 

87.0- 94.0 26.5- 28.7 

OESCRlPTION ANALYSES Idb) 
LSt.  

I n t e r v a l  Thick.  T.T. Ash X Vo1.z F.C.% S% CallGM. Rank --- 
Overburden. 

Caarse-grained Tanta lur  conglomerate. 

Mudrtone t o  muddy S.S. 

Conglomerate. 

Coarse-grained, conglomerat ic 5,s. 

Fine-grained " s a l t  and pepper" s.5.  

Dark brown m.r .  

Mediun-grained, conglwnerat ic r . s .  

nark grey n,.s. t o  g r i t t y  m . s .  

Coarre-grained, quartzose 5,s. 

Mudrtone. 

F ine-gra ined " s a l t  and pepper" r .s . ,  
minor m.5. 



Hale No. CS-79-23 

ROTARY DRILL HOLE LOG 

Page 2 of 3 

Feet 

94.0-114.0 

114.0-116.0 

116.0-164.0 

164.0-171 .O 

171.0-180.0 

180.0-191.0 

191.0-198.0 

198.0-201 .O 

201 .O-205.0 

205.0-206.0 

206.0-209.0 

209.0-248.0 

248.0-261 .O 

261 .O-263.0 

263.0-276.0 

276.0-281 .O 

INTERVAL UNIT DESCRIPTION ANALYSES (db l  - tit. 
Metres I n t e r v a l   hick. T.T. Ash % Val.% F.C.% 5% CalIGM. Rank - - - - - - 

2g Cong lmera t i c ,  medium t o  caarse-grained 
+ q U a ~ t 2 0 l e  % . I .  

Dark brown m . s .  

Coarre-grained conglomerate. 

Fine-grained, dark grey, s l i g h t l y  " s a l t  
and pepper" 1.1. 

G r i t t y  m . s .  

Coarse-grained, l i g h t  grey, quar tzore  s.r 

Conglmerate .  

Very coarse conglomerate. 

Medium-grained, " s a l t  and pepper" s.s. 

Dark grey, g r i t t y  m.1. 

Medium-grained, " s a l t  and pepper" 5 . 1 .  

Conglomerate. 

Conglomeratic, medium t o  f ine-gra ined,  
d w k  grey t o  brownish s.s. 

Dark grey, massive m.5. 

Conglmerate .  

Black m . r . ,  r m  s l i g h t l y  coaly.  



Hole No. CS-79-23 

ROTARY ORILL HOLE LOG 

Page 3 of 3 

INTERVAL UNIT DESCRIPTION ANALYSES i d b l  - 
t 6 t .  

Feet Metres - I n t e r v a l  - Thick. - T.T. - Ash % - Val.% - F.C.% - 8% - CallGM. - Rank 

281.0-283.0 85.6- 86.3 Z g  Fine-grained, medium grey, s l i g h t l y  " s a l t  
and pepper" r . 5 .  

i 

283.0-291.0 86.3- 88.7 Interbedded, dark m.r. and f ine-gra ined 
S . S .  

291.0-320.0 88.7- 97.5 Conglomeratic, med iuwgra ined " s a l t  and 
pepper" r . r .  

320.0-340.0 97.5-103.6 C o n g l m r a t e .  

340.0-343.0 103.6-104.5 Conglomeratic, medium-grained " s a l t  and 
pepper" s,r. 

END OF HOLE 104.5 a 



Carntack~ South Project 1979 

Coal Lesse N o . :  
Grid Co-ordinates: 
Bearing: 
Dip: 
Comenced: 
Completed: 
Ultimate Depth: 
Electrologged: 

2965 
1 1  2+00S, 17+90W 

-go0 
September 21, 1979 
September 21, 1979 
135.3 n 
0 - 70.5 m 

INTERVAL 

Feet 

0.0- 8.0 

8.0- 39.4 

39.4- 52.5 

52.5- 82.0 

82.0- 91.0 

91.0- 93.0 

93.0- 95.0 

95.0-128.0 

128.0-137.8 

137.8-146.0 

146.0-158.7 

Metres 

0.0- 2.4 

2.4- 12.0 

12.0- 16.0 

16.0- 25.0 

25.0- 27.8 

27.8- 28.3 

28.3- 29.0 

29.0- 39.0 

39.0- 42.0 

42.0- 44.5 

44.5- 48.4 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-24 

Page 1 o f  4 

$J DESCRIPTION AIIALYSFS [ d b )  
tst. 

interval Thick. T.T. Ash I Ypl.% F.C.% 5% CalIGM. Rank - - - - - - - - - 
Overburden. 

2g2 Very coarse, Tantalur conglomerate 

' D w k  b m m ,  maly m.s., grading with 
depth to grey, gritty m.r., very sharp 
upper contact. 

Conglomerate; sharp contacts 

Dark brown n.s 

Uedium-grained, dark grey S.S. 

Conglmrate, orange dust. 

Conglomerate, grey dust 

Conglaneratic, medium-grained, muddy 
matrix r . r .  

Coarre-grained, clean white quartzore 8.5 

Medium-grained, medium grey, slightly 
salt and pepper" s.r. 



Hole No. CS-79-24 

I I4TERVAL UNIl  - 
Feet M e t ~ e s  

158.7-192.3 48.4- 58.6 2 4  

192.3-200.1 58 .6 -61 .0  ' 
200.1-213.0 61.0- 64.9 

213.0-220.0 64.9- 67.1 

220.0-226.0 67.1- 68.9 

226.0-240.0 68.9- 73.2 

240.0-250.0 73.2- 76.2 

250.0-259.0 76.2- 78.9 

259.0-261.0 78.9- 79.6 

261.0-262.0 79.6- 79.9 

262.0-264.0 79.9- 80.5 

264.0-270.0 80.5- 82.3 

270.0-273.0 82.3- 83.2 

273.0-277.0 83.2- 84.4 

277.0-279.0 84.4- 85.0 

ROTARY ORlLL HOLE LOG 

Page 2 of 4 

OESCRIPTION ANALYSES l d b l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Vo1.X F.C.% 8% CallG11. Rank - - - - - - - - - 
COAL, clean. 48.4-58.6 10.2 4.3 22.1 19.0 58.9 0.49 6,534 Mv8 - 
Oark grey, g r i t t y  m.r 

Medium grey, f ine-gra ined r.s. 

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

Interbedded, f ine-gra ined,  "sa l t  and 
pepper" r . r . ,  f ine-gra ined,  dark grey  
5.1.. and dark g r i t t y  m.r. 

Coarse-grained, l i g h t  grey, quar tzare  
S . S .  

Fine-grained, " s a l t  and pepper" r . r . ,  
minor dark m.s. 

Dark grey, very  f i ne -g ra i ned  r . r .  

Dark brown m.r. 

COAL. - 
Oark n.r. 

Caaly m . s .  

COAL. 83.2-84.4 1.2 0.5 - 
Mudstone. 



Hole No. CS-79-24 

IllTERVAL 

Feet Metres 

279.0-303.0 85.0- 92.4 

ROTARY >RILL HOLE LOG 

Page 3 o f  4 

UNIT - DESCRIPTION ANALYSES (db l  
L l t .  

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.% 8% CallGI!. Rank - - - - - - - - - 
2gl 

Fine t o  medium-grained, s l i g h t l y  " s a l t  
and pepper" s . 5 . .  minor dark n . r . ,  ' minor coarre-grained, quar tzore  r . r .  
COAL. - 
coa1y R . S .  

Conglomeratic, dark grey  r . r .  

Conglomerate. 

Conglomeratic s . r .  

Conglomerate, main ly  dark grey  che r t  
cobbler,  minor conglomerat ic r . r .  

Coarre-grained, c lean, l i g h t  grey 
qua r t zme  1.5. 

Conglomerate. 

Grey m . 5 .  , 

Brown m.5. 

COAL. - 
Coaly m.r. 

Conglomeratic 5 , s .  



ROTARY ORlLL HOLE LOG 

Hole  No. CS-79-24 Page 4 o f  4 

INTERVAL UNIT DESCRIPTION ANALYSES l d b l  
t s t .  

Feet  Metres I n t e r v a l  Th ick .  T.T.  Ash % Val.% F.C.% 8% CalIGM. Rank - - - - - - - - - 
419.0-432.0 127.7-131.7 2g Conglomerate. 

i 
432.0-444.0 131.7-135.3 Conglomeratic, dark  grey  r.s, 

END OF HCLE 135.3 m. 

Estimated Average D ip :  65' 

T o t a l  Est imated True Thickness of Coal i n  reams > 1  m: 29 - 4 . 3  m 



Carmackr South P ro j ec t  1979 

Coal Lease No.: 2965 
Gr i d  Co-ordinates: 112+00S, 17+60W 
Bearing: 
D ip :  -go0 
Comenced: September 21, 1979 
Completed: September 22 ,  1979 
U l t i m a t e  Depth: 36.9 m 
E lec t ro logged:  No 

lNTERVAL 

Feet  Metres 

0.0- 6.0 0.0- 1.8 

6.0- 23.0 1.8- 7.0 

23.0- 32.0 7.0- 9.8 

32.0-105.0 9.8- 32.0 

105.0-114.0 32.0- 34.7 

114.0-117.0 34.7- 35.7 

117.0-121.0 35.7- 36.9 

ROTARY DRILL HOLE LOG 

D r i l l  Hole No. CS-79-25 

Page 1 of 1 

UNIT - DESCRIPTION 

Overburden. 

2g Coarre-grained, Tantalus conglomerate, 
orange dugt. 

Conglomeratic, medium-grained r . 5 .  

Conglomerate. 

C m l y  . . I . ,  very  abrupt upper contac t .  

Grey g r i t t y  m . s .  

Coarre-grained conglomerate. 

END OF HOLE 36.9 m 

ANALYSES l d b l  
t 6 t .  

I n t e r v a l  Thick.  T.T. Arh % Val.% F.C.% 5% CalIGM. Rank - - - - - - - 



Carmackr South P ro j ec t  1979 

Coal Lease No.: 2978 
Gr i d  Co-ordinates: 112+00S, 24t00W 
nearing: 
D ip :  -90' 
Comnced :  September 22, 1979 
Completed: September 22, 1979 
U l t ima te  Depth: 32.0 m 
Elec t ro logged:  No 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-26 

Page 1 of 1 

INTERVAL UNIT DESCRIPTION ANALYSES Idb) 
t s t .  

Feet Metres I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.X 5% Cal/GM. Rank - - - - - - - - - 
0.0- 18.0 0.0- 5.5 Overburden. 

18.0-105.0 5.5- 32.0 2c Very clean, wh i t e  quar tzore  r . 5 . ;  caarre- 
t o  w d i u m  t o  f ine-gra ined,  s l i g h t l y  
y e l l o w i s h  near surface, very  c lean wh i t e  
w i t h  depth, voluminour wh i t e  dust;  re- 
cessive; poo r l y  cemented; same u n i t  as 
i n t e r s e c t e d  i n  lower Hole CS-79-10. 

END OF HOLE 32.0 n. 



ROTARY DRILL HOLE LOG 

Carnacks South P ro j ec t  1979 

Coal Lease No.: 2978 
Gr i d  Co-ordinates: 1 12+00S, 20+75W 
Bearino: 
D ip :  -90' 
Comenced: September 22, 1979 
Completed: September 22, 1979 
U l t ima te  Depth: 71.3 m 
Elec t ro logged:  No 

IIITERYAL 

Feet Metres 

0.0- 9.0 0.0- 2.7 

9.0- 18.0 2.7- 5.5 

18.0- 23.0 5.5- 7.0 

23.0- 32.0 7.0- 9.8 

32.0- 36.0 9.8- 11.0 

36.0- 42.0 11.0- 12.8 

42.0- 48.0 12.8- 14.6 

48.0- 60.0 14.6- 18.3 

60.0- 62.0 18.3- 18.9 

62.0- 68.0 18.9- 20.7 

UNIT DESCRIPTION 

Overburden, coa l y  f r o m  2 - 2.3 n. 

2f Medium grey, medium-grained, s l i g h t l y  
+ " s a l t  and peppw"  r . r .  

Dark gvey a . r . ,  sme g r i t t y .  

F i ne  t o  medium-grained, dark grey, muddy 
m a t r i x  5 . 5 . .  minor m.5.  

Medium-grained, dark  grey, s l i g h t l y  con- 
g l o w v a t i c  s . ~ .  

Fine-grained, grey-brown r . r .  

Black coa l y  m.5.  

Interbedded grey  t o  b lack  m.r., g r i t t y  
m.r., coa l y  m.r. 

Dark brown m.r. 

Ze F ine  t o  medium grained, l i g h t  grey. 
s l i g h t l y  " s a l t  and pepper" r . r .  

Hole No. CS-79-27 

Page 1 of 3 

ANALYSES l d b l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Yol.% F.C.5 S% CalIGM. Rank - - - - - - - - 



Hole NO. CS-79-27 

INTERVAL 

Feet  Metres 

68.0- 80.0 20.7- 24.4 

ROTARY DRILL HOLE LOG 

Page 2 of 3 

UNIT OESCRlPTlON ANALYSES l db )  - t s t .  
i n t e r v a l  Thick.  T.T. Ash % Vo1.X F.C.% 5% CalIGM. Rank --- 

2e Medium-grained, c lean, l i g h t  g rey  r . r . .  
wh i t e  dus t .  

Sof t  b lack  n.r.  

Brown m.r. 

COAL. - 
Dark grey, medium-grained 5 . 5 .  

L i g h t  grey, medium-grained, " s a l t  and 
pepper" 5 . r .  

COAL. - 
O a ~ k  grey a.s. 

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

Black m.r., some coa l y .  

Mdstane,  s m e  f i n e l y  laminated. 

113.0-120.0 34.4- 36.6 Mediuwgraincd, c lean, l i g h t  grey. 
s l i g h t l y  " s a l t  and pepper" S.S. 

Caarre-grained, c l ean  quar tzore  S.S.; 
g radat iona l  w i t h  above. 

129.0-145.0 39.3- 44.2 Medium-grained, medium grey s.s.. a few 
t h i n  m.r. beds. 



Hole No. CS-79-27 

IllTERVAL 

Feet 

145.0-154.0 

ROTARY DRILL HOLE LOG 

Page 3 of 3 

DESCRIPTION ANALYSES ldb)  
t 6 t .  

I n t e r v a l  Thick.  1.1. Ash % Vo1.S F.C.% 8% CallGH. Rank - - - - - - - - 
Medium-grained s . r .  w i t h  caar re-gra ined 
q u w t m s e  rand g r a i n  t o  101, s l i g h t l y  
conglomerat ic.  

Coarse rand s i r e  quar tzore  g r a i n  t o  50% i n  
medium-grpined, " s a l t  and pepper" 5 . 1 .  
mat r i x .  

F i ne  t o  medium-grained, medium grey, 
s l i g h t l y  ' " sa l t  and pepper" s.r., minor 
i n t e rbeds  b lack  n.s., g r i t t y  m.r. 

Caarre t o  mediun-grained, quar tzare  s.s., 
massive t o  s l i g h t l y  " s a l t  and pepper". 

Very f ine-gra ined,  medium grey  r . 5 .  

Grey m r . ,  rwe g r i t t y .  

Dark grey-brown, massive n.5.. no t  g r i t t y .  

Dark grey, g r i t t y  m . r .  

END OF HOLE 71.3 n. 



0'81 -E'Ll 1'65 -8'95 
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ROTARY DRILL HOLE LOG 

Hale No. CS-79-28 

INTERVAL UNIT 

Feet Metres 

59.1- 90.2 18.0- 27.5 2h2 

Page 2 of 5 

DESCRIPTION ANALYSES l d b l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.% 5% CallGH. Rank - - - - - - - - - 
Varied m.r., grey  t o  brown, t o  b l ack  t o  
C O B ~ Y .  some grit ty. 

Interbedded brown m s .  and brown coa l y  
n.r.  

Grey m.s. 

C m l y  m.r., minor grey ! g r i t t y  m.r. 

COAL. - 34.5-36.7 2.2 2.2 63.5 

COAL. - 
Coaly n . s . ,  minor t h i n  coal  and g r i t t y  
m . s .  

COAL. - 

Fine-grained, medium grey, " s a l t  and 
pepper" 5 , s .  

Dark grey  t o  dark brawn n.s., some g r i t t y  

T h i n l y  in terbedded m . s . ,  g r i t t y  m.s . .  
very  f i ne -g ra i ned  5,s. 

Mudstone and coa ly  m . 5 ,  

Grey g r i t t y  m.r. 

Clean, very  f i n e  t o  medium-grained, grey 
5 , s .  



Hole No. CS-79-28 

IllTERVAL 

Feet Metres 

210.0-229.7 64.0- 70.0 

ROTARY DRILL HOLE LOG 

Page 3 of 5 

UlllT DESCRIPTION ANALYSES (db l  
t s t .  

I n t e r v a l  Thick.  T.T. Ash 7, Yol.% F.C.% 5% CallGtl. Rank - - - - - - - 
2hl lledium t o  coarse-grained, conglomerat ic 

I . < .  

Conglomerate t o  medium t o  coarse-grained, 
conglomerat ic r.s. 

Abrupt contac t  t o  interbedded, dark  grey  
m.r., b lack  n.s., caa l y  m . 5 .  

L i g h t  grey, f ine-gra ined,  f e l r i t i c  r i l l  

COAL, d i r t y .  80.5-81.5 1.0 1.0 80.8 - 
Oark grey  ms., minor coa ly  m.s. 

D i r t y  @. 85.6-86.7 1.1 1.1 

L i g h t  grey, p o r p h y r i t i c  f e l r i t e  s i l l .  

Interbedded dark grey  m.r., t h i n  coal  

COAL or coa ly  m.s - 
Mudrtane. 

COAL. - 
Mudstone 

COAL. - 
L i g h t  grey, f ine-gra ined,  p o r p h y r i t i c .  
b i o t i t i c  f e l s i t e  r i l l .  



Hale No. CS-79-28 

IIITERYAL UNIT - 

Feet Metres 

319.9-321.5 97.5- 98.0 2hl 

321.5-323.8 98.0- 98.7 ' 
323.8-328.1 98.7-100.0 

328.1-331.0 100.0-100.9 

331 .O-332.7 100.9-101.4 

332.7-336.0 101.4-102.4 

336.0-347.1 102.4-105.8 

ROTARY DRILL HOLE LOG 

Page 4 of 5 

DESCRIPTION ANALYSES Idbl 
ESt. 

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.I 5% CallGH. Rank 

Coaly m.r. 

I n t r u s i v e  r i l l .  

COAL. 98.7-100.0 1.3 1.3 - 
I n t r u s i v e  s i l l .  

COAL or very  coa l y  m . 1 .  - 
intrusive s i l l ,  f ine-gra ined,  l i g h t  grey. 

Th in l y  interbedded m . r . ,  g r i t t y  rn.s.,  
coa l y  m.r. 

COAL. 105.8-107.0 1.2 1.2 - 
L i g h t  grey, p o r p h y r i t i c  f e l s i t e  r i l l .  

COAL. - 
Mudstone. 

COAL. - 109.7-111.0 1.3 1.3 

Dark grey  m.s. 

Fine-grained, l i g h t  grey, p o r p h y r i t i c  
f e l r i t e  r i l l .  

COAL, d i r t y ? ,  minor m.r. - 
Black m.r., some coa l y .  



ROTARY DRILL HOLE LOG 

Hole No. CS-79-28 Page 5 of 5 

INTERVAL UNIT - DESCRIPTION ANALYSES l d b l  
t s t .  

Feet  Metres I n t e r v a l  Thick.  T.T. Ash % Yo1.X F.C.% S% CalIGM. Rank - - - - - - - - - 
397.0-403.5 121.0-123.0 2hl Dark brown m.5.  

403.5-413.4 123.0-126.0 ' Dark grey, g r i t t y  m.r. 

413.4-429.8 126.0-131.0 2g Medium grey, f ine-gra ined,  " r a l t  and 
pepper" r .  r.  

429.8-438.0 131.0-133.5 ' Conglomeratic, medium-grained. " r a l t  and 
pepper" r .s. 

EN0 OF HOLE 133.5 m .  

Est imated Average Dip: 10' 

To ta l  Est imated True Thickness of Coal i n  reams > 1 m: 2h - 2.2 m 
2h: - 10.9 m 



ROTARY DRILL HOLE LOP. 

Camacks South P r o j e c t  1979 

Coal Lease No.: 2965 
w i d  Co-ordinates: 128r00S. 4t00E 
Bearing: 
D ip :  -90 
Comnenced: September 24, 1979 
Completed: September 24, 1979 
U l t ima te  Depth: 132.3 m 
Electralogged: 0 - 83.0 n 

INTERVAL UNIT DESCRIPTION 

Fee: Metres 

0.0- 29.0 0.0- 8.8 Overburden. 

29.0- 36.0 8.8- 11.0 2h very  r o t t e n  m.s 

36.0- 52.0 11.0- 15.8 ' Fine-grained, very  muddy ma t r i x  
s l i g h t l y  " s a l t  and pepper" s . r .  

52.0- 53.8 15.8- 16.4 Dark grey-brown n.r. 

53.8- 57.1 16.4- 17.4 L i g h t  grey " s a l t  and pepper" S.S. 

57.1- 74.1 17.4- 22.6 @. 
74.1- 75.0 22.6- 22.9 C m l y  m.r. 

75.0- 93.5 22.9- 28.5 Brown m.r. t o  dark grey  m . 5 ,  t h i n  coa l ,  
minor g r i t t y  sec t ions .  

93.5-101.7 28.5- 31.0 COAL. - 
101.7-105.0 31.0- 32.0 C m l y  b lack  m . s .  

Hole No. CS-79-29 

Page 1 of 5 

ANALYSES Idb)  
t s t .  

I n t e r v a l  Thick.  T.T. Ash % Val.% F.C.% 5% CallGM. Rank - - - - - - - - 

105.0-109.0 32.0- 33.2 Grey-brown m.r. 

109.0-111.5 33.2- 34.0 COAL. - 



Hole No. CS-79-29 

lNTERVAL 

Feet  Metres 

111.5-144.4 34.0- 44.0 

ROTARY DRILL HOLE LOG 

Page 2 of 5 

UNIT DESCRIPTION ANALYSES l d b l  - 
trt. 

I n t e r v a l  Thick.  1.1. Ash % Vo1.Z F.C.% 5% Cal/GM. Rank - - - - - - - - - 
2h Fine-grained, muddy m a t r i x  r . s .  t o  

, g r i t t y  m.r., f i n e l y  laminated m . s . ,  
minor caa l y  m.r. 

L i g h t  grey, muddy ma t r i x  5 . r .  

Mudstone. 

Very d i r t y  c. 
Mudstone. 

COAL. - 
Coaly m.5. 

G r i t t y  g rey  m . 5 .  

Fine-gra ined r . r . ,  muddy. 

Caaly m.5.  

COAL. - 54.5-56.0 1.5 1.1 49.4 9.5 41.1 0.18 3,009 SA 

Black m.r. 

Fine-grained, dark grey  t r a p  rack, may 
be r i l l .  

L i g h t  grey r . r  

Dark m . 5 . -  

COAL. - 



ROTARY DRILL HOLE LOG 

Hale No. CS-79-29 Page 3 of 5 

INTERVAL UNIT DESCRIPTION ANALYSES I d b l  
t l t . 

Feet Metres I n t e r v a l  Thick.  T.T. Ash % Vo1.X F.C.% 5% CalIGM. Rank --- 
204.7-241.1 62.4- 73.5 Zh Very f ine-gra ined,  brownish-grey r.s., 

some s l i g h t l y  " s a l t  and pepper", minor 
* m . s . ,  minor t h i n  coa l .  

Th in l y  interbedded coal,  m.s. ,  f e l s i t i c  
vo lcan ic r .  

Fine-grained, medium grey, s i l i ceous ,  
s l i g h t l y  p o r p h y r i t i c  vo lcan ic .  

Th in l y  interbedded coal,  m . s . ,  f e l s i t i c  
v o l c a n i ~ s .  D i f f i c u l t  t o  log. 

L i g h t  t o  medium grey, f ine-gra ined,  
p o r p h y r i t i c ,  quartz eye f e l s i t e .  

Coaly m.r., minor coa l .  

Dark grey m.s .  

COAL. - 
F e l s i t i c  vo lcan ic .  

COAL. - 
Mudstone. 

F e l s i t i c  vo lcan ic .  

COAL. - 
Sandstone? 



Hale No. CS-79-29 

INTERVAL 

Feet Metres 

313.0-314.0 95.4- 95.7 

314.0-317.0 95.7- 96.6 

317.0-320.0 96.6- 97.5 

320.0-326.0 97.5- 99.4 

326.0-334.0 99.4-101.8 

334.0-335.0 101.8-102.1 

335.0-348.0 102.1-106.1 

348.0-359.0 106.1-109.4 

359.0-368.0 109.4-112.2 

368.0-370.0 112.2-112.8 

370.0-373.0 112.8-113.7 

373.0-377.0 113.7-114.9 

377.0-387.0 114.9-118.0 

387.0-415.0 118.0-126.5 

415.0-431.0 126.5-131.4 

ROTARY DRILL HOLE LOG 

Page 4 o f  5 

UNIT - OESCRIPTION ANALYSES l db )  
t s t .  

I n t e r v a l  Thick.  T.T. Ash I.  Val.% F.C.% 5% Cal/GM. Rank - - - - - - - - - 
2h z. 

L i g h t  grey, f ine-gra ined,  s i l i ceous ,  
quar t lose f e l dspa r  porphyry,  p y r i t i c .  

L i g h t  grey, f ine-grained, r i l i c e o u r  
qua r t zme  fe ldspar  porphyry, p y r i t i c .  

COAL. 99.4-101.8 2.4 1.8 - 
Mudrtone 

D i r t y  coal ,  minor m . r .  

Dark grey t o  b lack  m.s. 

Fine-grained, medium grey, quar tz  eye 
~ 0 r p h y v .  

Mudrtone. 

COAL. 

Dark grey m.r. 

Dark grey, very  f i ne -g ra i ned  r . s .  or 
s i l i c e o ~ s  m.5.  

29 Fine-grained, medium grey, s l i g h t l y  
+ " s a l t  and pepper" 5,s. 

Conglomeratic, f i n e  t o  medium-grained 
" s a l t  and pepper" r . 5 .  



i Hole No. CS-79-29 

ROTARY DRILL HOLE LOG 

Page 5 of 5 

I INTERVAL UNIT DESCRlPTlON ANALYSES ldb)  
t P t .  

Feet  Metres I n t e r v a l  Thlck.  T.T. Ash % Vo1.X F.C.: 8% CalIGH. Rank - - - - - - - - - 
I 431 .O-434.0 131.4-132.3 Zg Conglomrate .  

1 
END OF HOLE 132.3 m. 

Estimated Average Dip:  40°???? 

Tota l  Est imated True Thickness of Coal i n  reams I : 2h - 13.1 m 



ROTARY ORILL HOLE LOG 

Carmackr South P ro j ec t  1979 

Coal Lease No.: 2949 
G r i d  Co-ordinates: 
Bearing: 
Dip:  -go0 
Conmnced: September 25, 1979 
Completed: September 25, 1979 
U l t ima te  Depth: 19.5 m 
Electralogged: No 

INTERVAL 

Feet Metres 

0.0- 8.0 0.0- 2.4 

8.0- 16.0 2.4- 4.9 

16.0- 30.0 4.9- 9.1 

30.0- 58.0 9.1- 17.7 

UNIT - OESCRIPTION 

Overburden. 

2e Coarse-grained, c lean, quartzose 5 . 1 .  

Medium t o  coarse-grained, s l i g h t l y  can- 
g l m e r a t i c  s . ~ .  

L i g h t  grey, coarse-grained, c lean, quar t -  
l o se  r.s., same conglomerat ic w i t h  wh i t e  
qua r t z  and wh i t e  t o  l i g h t  grey che r t  
pebbles. 

Medium-grained, " s a l t  and pepper" s.r. 

Medium-grained, wh i t e  quartzose S.S. 

END OF HOLE 19.5 rn. NOTE 

Hole No. CS-79-30 

Page 1 o f  1 

ANALYSES (db l  
i s t .  

I n t e r v a l  Thick.  1.1. Arh % Val.% F.C.% 5% CalIGM. Rank - - - - - - - 

A l l  Tanta lur  l i t h o l o g i e r .  Appear t o  be the  va r i ed  qua r t z  ss:C oit 
which o v e r l i e s  t h e  coarse-grained, very  pure wh i t e  sandstone u n i t  
which was i n t e r sec ted  i n  ho les  CS-79-10 and 20. 



Cwmack~  South P ro j ec t  1979 

Coal Leare No.: 2949 
Gr i d  Ca-ordinates: 
Bearing: 
D ip :  -90' 
Cmenced :  September 25, 1979 
Completed: September 25, 1979 
U l t ima te  Oepth: 19.8 m 
Elec t ra logged:  No 

ROTARY DRILL HOLE LOG 

Hale No. CS-79-31 

Page 1 of 1 

INTERVAL UNIT DESCRIPTION ANALYSES ldb)  
t s t .  

Feet f ie t res  I n t e r v a l  Thick.  T.T. Ash % Yol.% F.C.% 5% CalIGH. Rank - - - - - - - 
0.0- 12.0 0.0- 3.7 Overburden. 

12.0- 65.0 3.7- 19.8 29 Cong lmera t i c ,  medium grey, muddy ma t r i x ,  
s l i g h t l y  " s a l t  and pepper" 5 , s . ;  conglo- 
me ra t i c  pebbles are wh i t e  and c l e a r  
quartz;  minor grey  c h e r t .  

EN0 OF HOLE 19.8 m. 



Carmackr South P ro j ec t  1979 

Coal Lease No.: 2954 
G r i d  Co-ordinates: 
--- ...,. 
D ip :  -90' 
Cmmenced: September 25, 1979 
Completed: September 25, 1979 
U l t ima te  Depth: 56.4 m 
Electrologged: 0 - 53.8 a 

IIlTERYAL UNIT OESCRlPTIOH 

ROTARY DRILL HOLE LOG 

Hole No. CS-79-32 

Page 1 of 3 

Feet 

0.0- 12.1 

12.1- 13.8 

13.8- 15.1 

15.1- 17.1 

17.1- 32.8 

Metres 

0.0- 3.7 

3.7- 4.2 

4.2- 4.6 

4.6- 5.2 

5.2- 10.0 

Overburden. 

2h s, very  weathered, so f t .  

' Mudrtone. 

COAL, very  weathered, so f t .  - 
Fine-grained, very  muddy ma t r i x  s . r . ,  
minor m.r., coa ly  m.r. 

COAL. - 
Mudrtone. 

COAL. - 
Oark g m y  m.r. 

Oark grey-brown, massive m.r. 

COAL. - 
Fine-grained, very  g r i t t y  m.r., medium 
grey  t o  brown. 

ANALYSES ldb)  
L l t .  

i n t e r v a l  Thick.  1.1. Ash X Vo1.X F.C.% 8% Cal/GM. Rank --- 



Hole No. CS-79-32 

INTERVAL 

Feet M e t ~ e s  

61.0- 65.6 18.6- 20.0 

65.6- 73.5 20.0- 22.4 

73.5- 78.1 22.4- 23.8 

78.1- 81.4 23.8- 24.8 

81.4- 91.9 24.8- 28.0 

91.9- 95.1 28.0- 29.0 

95.1- 98.4 29.0- 30.0 

98.4-101.7 30.0- 31.0 

101.7-104.3 31.0- 31.8 

104.3-105.6 31.8- 32.2 

105.6-107.0 32.2- 32.6 

107.0-113.2 32.6- 34.5 

113.2-116.5 34.5- 35.5 

116.5-121.4 35.5- 37.0 

121.4-129.6 37.0- 39.5 

ROTARY DRILL HOLE LOG 

Page 2 of 3 

UNIT - DESCRIPTION ANALYSES ldb)  
LSt. 

I n t e r v a l  Thick.  T.T. Ash X Vo1.l F.C.% 5% CallGM. Rank - - - - - - - - - 
2h s. 18.6-20.0 1.4 1.0 43.8 17.6 38.6 0.42 3.462 W B  

* Massive grey-brown m.r. 

Dark brown t o  black,  s l i g h t l y  c o a l y  m.5. 

Very c o a l y  n.r. 

COAL. - 24.8-28.0 3.2 2.3 30.6 21.2 48.2 0.47 5.586 MvB 

Very c o a l y  m.5. 

COAL. 29.0-30.0 1.0 0.7 - 

Mudstone. 

COAL. 

Mudstone. 

Very c o a l y  n.5. 

Dark grey-brown, massive m . s .  

Grey m.r. 

Medium gray, g r i t t y  m . s .  

2h Very f i n e - g r a i n e d ,  medium grey, hard 
" s a l t  and pepper" 5 . 5 .  



Hale No. C5-79-32 

ROTARY W I L L  HOLE LOG 

Page 3 of 3 

INTERVAL UNI - 
Feet  Metres 

:T - DESCRIPTION ANALYSES Idbl 
t l t .  

I n t e r v a l  Thick.  T.T. Arh % Vo1.Z F.C.% 5% CalIGM. Rank - - - - - - - - 
129.6-139.4 39.5- 42.5 2hl Mediun-grained, muddy m a t r i x  ' s a l t  and 

pepper" r . r .  

139.4-185.0 42.5- 56.4 Medium-grained, conglomerat ic " s a l t  and 
pepper" r.5. 

END OF HOLE 56.4 m 

Est imated Average Dip :  45'??? 

To ta l  Est imated True Thickness o f  Coal i n  reams > 1 m: 



APPENDIX I11 



~ ~ ~ ~ ~~~ 

20 !:ow;-#her I y / Y  . 

:LI ENT: C Y P R U S  IWVIL MINING CORPORATION. 
SAMPLE : ROTARY DRILL HOLE SAMPLES - CARMACKS SOUTH COAL PROJECT 

DRILL HOLE NO.: CS-79-01 

Birtley Coal 
& Minerals Testing 
5 ~ \ ,  C " , . , W , \ , . , , , , , . , , L . 7 ~ ~ ~ \ , ~ ! >  

A.. 
*" 



- - 

20 November 1919 

DMMF F.C.% RANK - 
3975 70.6 MVB 

:L I ENT: CYPRUS A N V I L  H I N  ING CORPORATION 

SAMPLE: ROTARY DRILL HOLE SAMPLES - CARMACKS SOUTH COAL PROJECT 

DRILL HOLE NO.: CS-79-02 

L 
i 
i 

Birtley Coal i 

& Minerals Testing 
- ,,,, Lt.,,,,< .,,, " , . , s , . r \ t , , ,  , ." ,>rB#b\#  

L .  .. . ~ 

adb --------  
-4k- 
db - 

7 

F.S . I .  

---- $ ---_ 
- - 
- - 

L.V. 
Cal,./gm. 

----- 6-l-Q_- 

-EUo3---------- 

61 9 2  

a .d .  W t .  
(kg.) 

--_8.302_ 

------  :Z ----- 
- - 

S . %  

'L.53- 
----- 

0.53 

FC.% 

---- 

51 .4  

ASH% 

'k-Z ---- 

24.4  

MOIST. 

---- QLZ ----_ 
$:6_ ---_ 

I 
LAB.NO. 

1 3975 

55.8-57.3 

VOL% 

24._Q--IC.-C 

2-2.1__-_-21.-1--_-49.-Q___-a.51 
24.2 

A. D.M. 

- - - 3 3  

---------- 



- -  

20 November 1979 

a . d .  Y t .  

OMMF F.C.% RANK - 
3976 72.8 MVB 

- 3977 85.6 LVB 
3980 95.3 AN 
3984 92.0 AN 

Birtley Coal 
& Minerals Testing 



-- . -- - 
2 0  November 1 9 7 9  

:LI ENT:  CYPRUS A N V I L  MIL< I N G  CORPOKATION 

SAI IPLE : ROTARY D R I L L  H O L E  SAMPLES - CARMPCKS SOUTH COAL PROJECT 

r 
LAB.NO. A.D.M.  M O I S T .  A S H %  VOL% 

a r b  - - 
db 

Birtlev Coal 
& ~ i h e r a l s  Testing 



OMMF F.C.% - RANK 

93.4 AN 
91.8 AN 
87.9 SA 
93.4 AN 

Birtley Coal i 

& Minerals Testing 
,,>,,,.,,,,,,,<.",,, *, 5 ,  <,,k, ,w ,> , .mE<,  :2 - . . . , .,. . ., 



20 November 1979 

CLIENT: C Y P R U S  ANVIL MINING CORPOkATION. 

SAMPLE :. ROTARY DRILL HOLE SAMPLES - CARMACKS SOUTH COAL PROJECT 

Birtley Coal 
& Minerals Testing 
,,,,,,.,,,.., j<,":  %v-,.,.,,b, ,.,,,.J'"n3t 

. ~ , .. . ~ 

. . .. . . 

DRILL HOLE NO. : CS-79-05 

a 

adb --------  - 
a r b  

db 

a.d. W t .  

(kg.) 

-_45LL?24 
- - 
- - 

F.S. I .  

1: ---- 
-- 
-- 

e.v. 
cal./gm. 

T ------- 
- - --------------------.--------------------------------------- 
- - 

S.% 

g2j9 ------ 
0 19 

0.19 

FC.% 

:: ----- 
-- 
- - 

VOL% 

----- := ----- 
- - 
-- 

ASH% 

59.5 

MOIST. 

0.6 

LAB.NO. A .  D.M. 

2.6 ---------------- 
3 - 2  

3998 
30.8-34.4----------------  



:LI ENT: CYPRUS ANVIL  HIN ING CORPO'ATION. 

SAMPLE : ROTARY D R I L L  H O L E  SAMPLES - CARMACKS SOUTH COAL PROJECT 

DMMF F.C.% RANK - 

D R I L L  HOLE N O . :  C S - 7 9 - 0 6  

Birtley Coal 
& Minerals Testing 

$dp_- 

arb  - -- -- -- 
d b  . 

a . d .  Y t .  
(kg.)  

- ! ! ~ 9 _ 8 1 - - - -  
-- -- --- - -- - 
- - 

F.S. I. 

_4__1!.2-- 
-- - -- -- - - - - 
- - 

K . V .  
Cal./gm. 

---- 

5 2 1 2  

S.% 

--9--5-1_---5_1& 
-~-X.3---_0,~---A99>--- 

0 . 5 1  

VOL% 

---- 
-_12-.9--- 
19.8 

I 
LAB.ND. 

I 3999 
52 7-53 9- 

1 .  

FC.% 

_4J.-O_- 
- 

115.2 

M O I S T .  

----- g.5 ---- 
4 2 --- - 1-- 

A.D.M. 

3 .  Z - - - - -  

- - ----- 

ASH% 

fi,8_---_I%L 

-- -3_3_.-5- - 
35.0 



- 
20 November 1979 

L I  ENT: CYPRUS A N V l  L MIII I N G  CORPOZATION 

SAMPLE : ROTARY DRILL HOLE SAHPLES - CARMACKS SOUTH COAL PROJECT 

DRILL HOLE NO.: CS-79-12 

DMMF F.C.% , .RANK - 
4000 91.9 S A 
4001 94.3 AN 
4002 83.4 LVB 

- - 
a rb  1 ------I 

F.S.I. 

N.A. 

40.844 

a r b  - 

L.V. 
Cal,./grn. 

3196 

Birtley Coal 
& Minerals Testing 
,,,,,,.,,,\,,, , ,n, . ,x, .1. , , , ,  8Nn.TR8t.L 

L..~ ~~ 

.- , .. 

S . %  

0.32 
4000 

I 
4001 

VOL% 

8.6 

ASH% 

48.7 

FC.% 

41.9 

MOIST. 

0 . 8  

LAB.NO. 

35.1 6.5 50.5 0.45 4535 - - 
125.0-30.2 7.9 

38.1 7.1 54.8 0.49 4926 -- 

0.7 46.6 12.7 ---K6'-0.323439p N .A. 1 4002 
44.9 12.2 38.6 0.31 331 5 - - 

t7.8-40.8 4.3 

7.2 

A.D.M. 

5.7 
6.5 

0.8 

45.9 
49.1 

37.8 

8.1 
7.3-10.4----------------------------------------------------------------- 

8.7 

7.0 

39.5 
42.2 

54.4 

0.30 

0.32 

0.49 

301 3 

3222 

4887 

- - 
- - 

N.A. 



DMMF F.C.% RANK - 
4003 69.7 MV B 
4005 98.9 MA 
4006 94.5 AN 

Birtley Coal 
& Minerals Testing 



CL I ENT: 

SAMPLE: 

I 
LAB.NO. 

1 4007 

r 
4008 

p5.0-41.2 

2 0  I:omr-~ber 19/Y 

CYPRUS h!.IVI L HI!.IINC CORPORATION 

ROTARY D R I L L  HOLE SAMPLES - CARIIACKS SOUTH COAL PROJECT 

DMMF F.C.% RANK ' .- 
95.7 AN 
98.2 MA 
93.1 AN 

Birtley Coal 
& Minerals Testing 1 



:L I E N T :  CYPRUS A N V I L  M I I J I N G  C O R P O R A T I O N '  

SAt4PLE : ROTARY D R I L L  HOLE S A M P L E S  - CARMACKS SOUTH COAL PROJECT 

D R I L L  HOLE NO.: C S - 7 9 - 1 8  

DMMF F.C.% 

95.5 

RANK 

Birtley Coal 
- & Minerals Testing 

I - \ i  ,,.,. ',,,<",,I,'",, ' i , \ ' " \ l ~ ~ ' .  .. . 1 



:L I E N T :  CYPRUS A N V l  L M l l l  I N G  C O R P O K A T I O N '  

SAMPLE:  ROTARY D R I L L  H O L E  SAMPLES - CARMACKS SOUTH COAL P R O J E C T  

D R I L L  H O L E  NO.: cs-79-22 

DMMF F.C.% RANK - 
MV B 74.4 

75.8 MVB 
87.6 S A 
82.7 LVB 

Birtley Coal 
& Minerals Testing . ,\  . I ., r x,.,.,,,, i%lll\l* 



~. 
~ ~ 

20 November i Y I Y  

C L I E N T :  CYPRUS AI:VI L MI14 ING CORPOP,AT I O N '  

SAMPLE: ROTARY D R I L L  HOLE SAMPLES - CARMACKS SOUTH COAL PROJECT 

D R I L L  HOLE NO.:  ( 3s -79 -24  

DMMF F.C.% RANK - 

Birtley Coal 
& Minerals Testing 





- 

2 0  I4ovcmber 1 9 7 9  

:L I ENT: CYPRUS L N V I L  M I N I N G  CORPORATION 

SAtIPLE: ROTARY D R I L L  HOLE SAMPLES - CARMACKS SOUTH COAL PROJECT 

D R I L L  HOLE NO.: C S - 7 9 - 2 9  

DMMF F.C.% 

90.3 

RANK - 
S A 

Birtley Coal 
& Minerals Testing 



- 
2 0  November 1979 

C L  I E N T :  CYPRUS AII 'VI L MI14 I N G  C O R P O R A T I O N  

S A H P L E  : ROTARY D R I L L  H O L E  S A M P L E S  - CARMACKS SOUTH C O A L  P R O J E C T  

DMMF F.C.% RANK - 
4025 74.5 MV B 
4026 72.7 MVB 

Birtley Coal 
& Minerals Testing 
a,,t.t.,~,\<r.,,",.,w , . I .  ,,,, , \ , , , . , " z , . # - . '  



APPENDIX I V  



c I . I L : ~ T  : CYPRUS A N V I L  M I N I N G  TRENCH SAMPLES - CARMACKS NORTH 

PROJECT : SAMPLES R E C E I V E D  JUNE 4, 1 9 8 0  

S,',!:?LE 
.. I;.D-- 
T R  16 N 

la in Seam 

L~ .~ .~ - 

T R  17 N 

la in  Seam 

. . . -. - .. . . . 

T R  1 9  N 

k i n  Seam 

- 

T R  27 N 

l a in  Seam 

T R  2 9  S 

SAMPLE A 

- -- 

TR 2 9  s 
SAMPLE B 

T R  2 9  S 

SAMPLE C 

CARMACKS SOUTH 

-- 
C R L C  
9 r . ~  I t -. 

a.d.b.  

a. r. b. . . . . - - - - 

d.b. 

a -d -b - -  

.a.c,.b.. 

a.d. b. . - . - - - - - 

a . r .b .  - 

d.b.- 

a.d.b. 

a . r . b .  - 

d. b. 

.a-d-b-- 

.a -c -b - -  

A 

.a,dLhc- 

a.r .b .  - - - - - - - - 

d. b. 

a.d. b. . - - - - - - - 

a . r .b .  -.----- - 

d.b.  

5 a i r  d r i e d  b a s i s  - a.d .b .  
as r e c e i v e d  b a s i s  - a . r . b .  
d r y  b a s i s  - d . b .  



~I.I~.:.IT : CYPRUS A N V I L  M I N I N G  

r3C)JFCT : SAi jPLES R E C E I V E D  J U N E  4, 1 9 8 0  

* a i r  d r i e d  b a s i s  - a .d .b .  
as  r e c e i v e d  b a s i s  - a . r .b .  
d r y  b a s i s  - d.b.  Rii-ilq. Coal 



- 

CLIENT : CYPRUS ANVIL MINING CORP. CARMACKS SOUTH TRENCH SAMPLES 

PROJECT: CARMACKS TRENCH L5 1s  rece ived June 26,1980 

ASH - 
25.9 

21.2 - - - - -  

27.0 - 

DMMF F.C. Rank 

5237 74.5 MV B 
5238 75.7 MvB 
5239 73.9 MvB 

Birtley Coal 
& Minerals Testing - -. -. 



.. C L I E N T  : CYI'RUS :"t\L'IL NINING CORPORATION CARMACKS SOUTH TRENCH SAMPLES 

P K O J k C T :  Sanp l c s  r cce ived  October 3, 1980 TRENCH L 5 1 S  







PLEASE RETURNTHiSTOP PORTION WITHYOURREMITTANCE IJ 
-- 

BALANCE -- 
BALANCE FORWARD 1 

- .  
7 

3 , . . . ~~. : . 3 . 2 3; 

- .  
J? e. 3 .& ~5 - 

IN ACCOUNT 
WIT" I 



A T E  CONTRACTING LTD. 

C/O RAY E!AGMUSON 

4 4 KE'I'ZA R U D  

I O S ,  YUKON 

Sept  27,1980-- 8 h r s  dozing @ $75.00 per h r .  $ 600.00 

Sept 27,1980-- 2 h r s  r i po ing  P $80.00 per  h r .  $ 160.00 

Oct 2,1980-- 7 h r s  dozing @ $75.00 per  h r .  $ 525.00 

Oct 2,1980-- 4 h r s  r i p p i n g @  $80.00 per  h r .  $ 320.00 

( c  391- 08C-- g h r s  6ozing " $75.00 per h r .  $ 675.00 

Oct 3,1930-- 3 h r s  r i a ~ i n g  - - @ $83.30 per h r .  $ 240.00 

Oct 4,1980-- 4 t rs  sozing ^ $75.00 per h r .  $ 330.00 

Oct 4,1980-- 6 h r s  r ipp ing  2 $80.00 per h r .  $ 490.00 
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