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SUMMARY 

This s tudy cons is ted  o f  a p r e l i m i n a r y  eva lua t i on  o f  two groups o f  coal  min ing 

leases i n  the  Carmacks area, Centra l  Yukon. Methods employed inc luded f i e l d -  

mapping, t rench ing  and diamond d r i  11 ing.  

Y 

The coal  seam mined a t  Tantalus Bu t te  on the  Carmacks North p rope r t y  i s  one 

o f  f o u r  w i t h i n  the  Tantalus Formation o f  Upper Jurass ic  and/or Lower Cretaceous 

age. This  seam i s  c o n s i s t e n t l y  the  th i ckes t ,  most p e r s i s t e n t  and bes t  q u a l i t y  

o f  the  fou r .  :It i s  a f a i r l y  good-qual i ty  thermal bi tuminous coal  which may be 

burned as mined.. I n  t h i s  area proven and p o t e n t i a l  reserves t o t a l  about 

588,500 tons i n  place. 

The coal  seam exposed i n  trenches and i n te rsec ted  i n  d r i l l  holes on Carmacks 

South i s  apparent ly  s t r a t i g r a p h i c a l l y  below the  Carmacks North coa l .  I t  i s  

w i t h i n  the  top  100 f e e t  o f  the  Laberge Group o f  Lower t o  Middle Jurass ic  age 

and t h e  coal  i s  o f  s l i g h t l y  h igher  rank. Some o f  t h i s  coal  shows good coking 

c h a r a c t e r i s t i c s ,  b u t  because o f  i t s  h igh  ash-content wou?d r e q u i r e  ? r e p r a t i o n  

p l a n t  f a c i l i t i e s  t o  produce e i t h e r  thermal o r  m e t a l l u r g i c a l  coa l .  I n  t h i s  

area p o t e n t i a l  reserves t o t a l  about 7,118,500 tons i n  place. 

It i s  concluded t h a t  appreciable reserves o f  coal  a r e  present,  a l though much 

o f  i t  i s  o f  a q u a l i t y  which would be uneconomic t o  mine a t  present .  A programme 

o f  cont inued e x p l o r a t i o n  i s  proposed. 
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Cyprus Anvil Mining Corporation 

INTRODUCTION 

330, 355 Burrard Street Telex 04508594 

Vancouver, British Columbia 

V6C 2G8 
Telephone (604) 687-2586 

1.1 Purpose of Study 

Following a substantial  increase in the cost of e l e c t r i c  power t o  Yukcn 

consumers, including the Anvil Mine, i t  was proposed tha t  Cyprus Anvil 

consider the f e a s i b i l i t y  of generating i t s  own power with a generating 

s ta t ion  a t  Faro, using coal from our leases in the Carmacks area. A t  the 

present, coal i s  used a t  Anvil for  plant heating and concentrate drying, 

and there i s  a good probability of a market developing in the near future 

for  coal fo r  s imilar  purposes a t  other proposed mining operations in the 

Yukon. As a r e su l t  of these considerations, coupled with substantial 

general increases in the value of both thermal and metallurgical coals, 

an A.  F .  E .  was approved for  i n i t i a l  geological exploration of the Carmacks 

1 eases. 

While the study was in progress i t  was discovered tha t  the existing underground 

operation a t  Carmacks was in d i f f i cu l ty ,  and hence the short-term supply of 

coal for  the Anvil Mine was not assured. 

The purposes of t h i s  study have therefore been: 

a )  To compile geological maps and cross-sec 

using a11 available data; 

t ions of the whole lease area,  

b )  To determine what further work i s  necessary in order to  evaluate the 

development prospects of the property as a whole; 

c )  To locate and, where possible, to  evaluate readily accessible sources 

of coal t o  s a t i s f y  the immediate and long-term requirements of the Anvil Mine. 

1 . 2  Location and Access 

The property consists of two groups of coal mining leases a t  Carmacks in the 

Central Yukon; one group l i e s  to the northeast of Carmacks a t  Tantalus Butte, 



and the  other  t o  the southeast  (See Figures 1 and 2 ) .  

Access t o  the property i s  excel lent ;  the Klondike Highway from Whitehorse 

t o  Dawson l i e s  along the  eastern edge of both lease  groups, and the  

Campbell Highway from Carmacks t o  Faro and Watson Lake l i e s  along the 
southern edge of the northern lease  group. - 
A d i r t  road leaves the Klondike Highway about four miles north of Carmacks 

and t raverses  the  northern property from north t o  south, providing good access 

t o  the  s o u t h e h  half of t h i s  property. A power l i n e  crossing the  western 

and northern edges of the  southern property, and a four-wheel-drive road 

south from Carmacks, provide good access t o  the  northwest corner of t h i s  

property. The remainder of both propert ies a r e  accessible only on foot  

o r  by helicopter.  

1 . 3  Geography 

The propert ies a r e  located within the  Central Yukon plateau,  and as  such 

cons i s t  of undulating ridges and valleys,  between about 1700 and 3200 ft. above 

sea l eve l .  Despite extensive glacia t ion of the area,  there i s  a marked 

correspondence between bedrock geology and topography. For the  most par t ,  

the  highly s i l i ceous  pebble conglomerates of the  Tantalus Formation, being 

the  most r e s i s t a n t  1 ithology i n  the  area ,  form the r idges,  while the in te r -  

vening valleys a r e  underlain by the  r e l a t i ve ly  l e s s  r e s i s t a n t  conglomerates 

and sandstones of the  Laberge Group. Tantalus Butte, a t  the  southern end 

o f  the  northern property, forms a prominent local landmark. 

The Yukon River, occupying a broad, U - shaped valley,  flows from eas t  t o  

west, separating the  two Lease groups, before turning northwards near 

Carmacks. The area i s  noteworthy f o r  the  t o t a l  absence of permanently-flowing 

streams . 

. Most of the  area i s  covered w i t h  g lacia l  t i l l ,  which varies i n  thickness 

from a few f e e t  a t  the  tops of the  ridges t o  twenty f e e t  o r  more i n  the  

valley bottoms. The Yukon River valley i s  floored by f luvioglacia l  and 

f luv ia l  s i l t s ,  sands and gravels,  and these deposits  extend i n  benches up 
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the valley sides to  as much as 200 fee t  above r iver  level .  Glacial deposition 

features such as drumlins were not recognised in the area, b u t  gravel ridges 

(?moraines) are  present on the r iver  benches. 

The area i s  largely tree-covered. In dry areas, particularly on higher ground, 

white spruce predominates, and where recent burns are evident they form a 

dense, almost impenetrable growth of short ,  very closely-spaced saplings. 

In the lower areas poplar and birch are  more common. Small areas of bog and 

muskeg occupy some valleys and topographic lows. 

The combination of relat ively gentle topography, extensive t i l l  cover, and 

dense vegetation resul ts  in a general paucity of rock exposures over most 

of the area. Most natural exposures were found near the c res t s  of ridges. 

A plentiful supply of water i s  available from the Yukon River should prepara- 

t ion plant f a c i l i t i e s  be required. A number of small lakes i s  present on 

the property, b u t  i t  i s  probable that  most water required for  d r i l l i ng  will 

have to  be pumped frm the Rivei-, res i i : t ing in xa tc r  l ines  up t o  sever21 

miles in length with vertical  l i f t s  of u p  to 1500 feet .  

The transmission l ine  from Whitehorse to Faro i s  available to supply power. 

1.4 Land Status 

The original land holdings in the area, which included the Tantalus Butte Mine, 

and the s i t e s  of the old Five Fingers Mine and Tantalus Mine (see Figure 2 ) ,  

passed from the Five Fingers Coal Company to the Yukon Coal Company (a wholly 

owned subsidiary of Terr i tor ial  Supply Company of Whitehorse, and managed 

by United Keno Hill Mines). in 1947. Yukon Coal staked an additional coal 

lease,  number 2941 (renumbered #2959 in 1969) immediately north of the 

Tantalus Butte Mine. 

In 1965, of f icers  of Dynasty Explorations, on behalf of Anvil Mining Corporation 

Limited, staked eight coal mining leases on ground surrou~ding the Yukon Coal 

holdings; four adjacent to the Tantalus Butte Mine and four around the s i t e  

of the old Tantalus Mine. Rental for  such leases i s  one dol lar  per acre per 



year,  and such leases  a r e  no rma l l y  1 square m i l e  (640 ac res )  i n  area.  

The e n t i r e  ho ld i ngs  o f  Yukon Coal were purchased by A n v i l  M in i ng  Co rpo ra t i on  

on January 11, 1972. 

F o l l o w i n g  b r i e f  e x p l o r a t i o n  programmes i n  1971 and 1973, T e s l i n  E u l o r a t i o n s  

L td .  s taked  seven coa l  leases; one a t  F i v e  F ingers,  two n o r t h  o f  t h e  A n v i l  

l eases  a t  Tan ta lus  Bu t te ,  and f o u r  sou th  and e a s t  o f  t h e  A n v i l  l eases  a t  t he  

o l d  Tan ta lus  Mine. 

A f u r t h e r  s i x  leases, ad jacen t  t o  t h e  T e s l i n  leases  south o f  Carmacks, were 

s taked by  Cyprus A n v i l  i n  March, 1976, ard an o p t i o n  agreement g i v i n g  Cyprus 

A n v i l  c o n t r o l  of  a l l  t h e  T e s l i n  leases was s igned i n  June, 1976. 

Whi le  f i e l d w o r k  f o r  t h i s  s tudy  was i n  progress i t  was d iscovered  t h a t  

s u b s t a n t i a l  f r a c t i o n s  e x i s t e d  between t h e  o r i g i n a l  A n v i l  leases and t h e  

T e s l i n  leases  south o f  Carrnacks, and f i v e  smal l  l eases  have been s taked t o  

cover  these f r a c t i o n s .  I n  a d d i t i o n ,  a  Land T i t l e  S e a r c h ' i n  Ju l y ,  1976 

revea led  t h a t  L o t  25, o r i g i n a l l y  covered by  leases 2951 and 2954, s taked i n  

1965, was t r a n s f e r r e d  a long  w i t h  t h e  coa l  r i g h t s  f rom t h e  T e r r i t o r i a l  

Government t o  t h e  Crown i n  1967. An a d d i t i o n a l  l ease  t o  cover  t h i s  area 

was s taked i n  August, 1976. I t  should a l s o  be no ted  .here t h a t  t i t l e  t o  

L o t  26 has never been issund, hence coa l  r i g h t s  f o r  t h i s  area a r e  covered by 

leases  2951 and 2954. 

I n  a d d i t i o n  t o  t h e  above coa l  lands, Cyprus A n v i l  i s  i n  possession o f  su r f ace  

l e a s g  #1312, w i t h o u t  coa l  r i g h t s ,  cove r i ng  t h e  area around t h e  mine d r y  and 

t h e  foreman's res idence.  Th i s  l ease  has e x p i r e d  owing t o  l a t e  payment o f  

r e n t ,  and n e g o t i a t i o n s  a r e * p r e s e n t l y  underway t o  r e - i n s t a t e  t h e  1  ease. 

Cyprus A n v i l ' s  coa l  ho ld i ngs  i n  t h e  Carmacks a rea  a r e  summarised i n  Table 1. 

1.5 Markets 

a)  A n v i l  Mine 

The p resen t  cornsumption o f  coa l  a t  A n v i l  f o r  p l a n t  h e a t i n g  and concent ra te  



TABLE 1 COAL HOLOINGS IN CARMACKS AREA 

LOTS IN FEE SIMPLE. INCLUDING COAL RIGHTS 

F ive  Fingers Area: L o t  4 - 159.76 acres 

Lots 5 L 6 - 320 acres 

Carmacks Arca: L o t  lo* - 119.38 acres 

L o t  11** - 160.43 acres 

L o t  23 - 160 acres 

Lo t  24 - 160 acres 
Inc lud ing  Parcel A, b u t  exc luding a l l  of L o t  10 n o r t h  o f  the  Highway a p a r t  from Parcel A -. ** Inc lud ing  Parcel A. 

COAL MItIItIG LEASES 

AREA RENTAL PAID. OR ASSESSMENT 
LEASE (ACRES) STAKED BY DATE RECORDED STATUS FILED IN LIEU OF RENTAL. UNTIL- 

2949 640 Anv i l  Min lng Corp. Dec. 14, 1965 Owned by Cyprus A n v i l  Dec. 14.. 1977 

2950 * 548 0, Dec. 10, 1965 I, Dec. 10. 1977 
2951 540 I# Oec. 10. 1965 I# Dec. 10, 1977 
2952 640 I* . Dec. 2, 1965 I, Dec. 2, 1977 
2953 640 I Dec. 14, 1965 I# Dec. 14, 1977 
2954 640 I# Dec. 3, 1965 I( Dec. 3. 1977 
2955 640 I# Dec. 13, 1965 I# Dec. 13. 1977 
2956 640 Dec 8. 1965 ,I ,I Dec. 8, 1977 
2959 530 I* Mar. 9, 1969 lo Mar. 9. 1970 
2963 640 Tesl l n  Exp lo ra t lon  Jan. 1. 1974 On o p t i o n  t o  Cyprus A n v l l  Jan. 1. 1982 
2964 ' 640 I I1 I, I, ,I 

2965 640 n II II II II 

2966 640 I* (I II II II 

2967 64 0 II  18 II I 81 

2968 640 11 n n II ,I 

2969 640 II II II H II 

2970 640 Cypru: Anv l l  Mar. 24, 1976 Owned by Cyprus A n v i l  Mar. 24. 1982 
2971 640 w II II II 

2972 640 II II II 

2973 640 II II e 11 

2974 640 n II II II 

2975 40 I, June, 1976 D e t a i l s  s t l l l  i n  hands o f  Min ing ~ e c o r d e r  

2976 29 Sept. 1976 la 
,I ,I 

2977 59 I I 0, ,I 

2978 59 I, !I ,I 

2979 33 I, 8 I, II 

2980 33 10 n 



drying i s  approximately 25,000 tons per year.  A t  the  present  time, stock i n  

hand and proven reserves within the present underground operation a t  

Tantalus Butte a r e  s u f f i c i e n t  t o  supply t h i s  demand f o r  a maximum of three  

years .  

b) Other Potential  Mine Customers 

Cyprus Anvil has received overtures from Kerr-Addison Mines and Asarco-Silver 

Standard, indicat ing t h a t  these companies may be in teres ted in purchasing coal 

f o r  s imi la r  purpose f o r  the Grum Deposit and the  Minto Deposit respect ively .  

Assuming t h a t  these developments wi l l  require  s imi la r  tonnage t o  Anvil, there  

e x i s t s  an immehiate potential  f o r  the s a l e  of an addit ional  50,000 tons per 

year.  Before recent price-increases f o r  fuel o i l ,  Adamson (1976) ca lcula ted,  

on cost-per-B.T.U. bas is ,  t h a t  the equivalent  cos t  f o r  o i l  (delivered a t  

Carmacks) was about $60 per ton of coal .  Thus i f  coal can be mined a t  

Carmacks w i t h  an operating p r o f i t  of (say)  $10 t o  $20 per ton, and sold a t  

a pr ice  subs tan t ia l ly  below $60 per ton,  there  ex i s t s  an immediate potential  

f o r  an annual p r o f i t  of between $500,000 and $1 mill ion.  

c)  Power Generation 

Adamson (1976) has calculated t h a t  a thermal power s t a t i on  a t  Faro, i n s t a l l ed  

w i t h  s u f f i c i e n t  capacity to  supply Faro townsite, the  Anvil Mine and the 

Grum deposi t ,  wouldrequire approximately 120,000 tons of coal per year.  

As out l ined above, present and potential  demand ex i s t s  f o r  a m i n i m u m  annual 

production of 195,000 tons of thermal coal .  Work ca r r i ed  out as pa r t  of t h i s  

study has indicated the pos s ib i l i t y  of proving substant ia l  reserves of both 

thermal and metallurgical coal i n  the  Carmacks area ( see  sections 3 and 4 ) .  

I f  this should prove t o  be the  case ,  there  e x i s t s  the pos s ib i l i t y  of a t t r a c t i n g  

a railway through Carmacks t o  Faro, thus opening u p  foreign markets f o r  coal 

and reducing the cos t  of shipping Anvil concentrates. 

1.6 Previous Work. 

Coal has been known in the area s ince  the e a r l i e s t  reconnaissances of G . M .  

Dawson (1888). The f i r s t  shipments from the Tantalus Mine, a t  the northern 

edge of the  southern lease  group, were made i n  1904. This mine produced more- 

o r - l ess  continuously un t i l  1922, when the underground workings reached a 



f a u l t  which c u t  o f f  t he  coa l .  The Tan ta lus  B u t t e  Mine, a t  t h e  southern edge 

o f  t h e  n o r t h e r n  lease  group, was opened i n  1922 and has produced f rom 1923 

t o  1938 and s i n c e  1947. 

The f i r s t  geo log i ca l  mapping o f  t h e  Tan ta lus  coa l  d i s t r i c t  was undertaken by 

D. D. Cai rnes o f  t he  Geo log ica l  Survey between 1905 and 1908, a t  q s c a l e  o f  

2 m i l e s  t o  t h e  i n c h  (Cai rnes,  1910). Subsequently Bostock (1936) completed 

t h e  Carmacks 4 -mi le  sheet,  and h i s  memoir i nc l uded  a r e v i s e d  2 -mi le  map o f  

t h e  Tan ta lus  d i s t r i c t .  The Carmacks 4 -mi le  sheet  has r e c e n t l y  been up-dated 

by Tempelman-KI u i  t (1974).  

The work o f  Cai rnes (1910) e s t a b l i s h e d  t h e  presence o f  a t  l e a s t  t h r e e  coa l  

seams beneath Tan ta lus  Bu t te .  Only t h e  midd le  seam, which v a r i e s  i n  t h i ckness  

up t o  14 f e e t  ( " t h e  main seam") has been mined. The two o t h e r  seams ( " f o o t w a l l  

seam" and "hanging w a l l  seam") l i e  approx imate ly  150 f e e t  below and above t h e  

"main seam", appear t o  be t h i n n e r  and l e s s  cont inuous,  and may n o t  be o f  

commercial q u a l i t y .  Cai rnes a l s o  descr ibed  t he  presence o f  t h r e e  seams i n  

t he  o l d  Tan ta lus  Mine, but.  t h e  upper and iower  smrns were separa ted  from t h e  

m idd le  seam by o n l y  seven and f o u r  f e e t  o f  r o c k  r e s p e c t i v e l y .  Only t h e  two 

l owe r  seams were mined. 

A search o f  t h e  f i l e s  i n  t h e  Vancouver o f f i c e  has rev-ealed t h a t  v e r y  l i t t l e  

geo log i ca l  work, a p a r t  f r o r  underground observa t ions ,  was undertaken by 

p rev ious  owners. Copies o f  t h e  f o l l o w i n g  b r i e f ,  e a r l y  r e p o r t s  a r e  a v a i l a b l e :  

B i r c h  (1943), D ick  (1947) and I g n a t i e f f  (1947). Mapping o f  t h e  main e n t r y  

o f  t h e  Tan ta lus  B u t t e  Mine was undertaken by Un i t ed  Keno H i l l ,  on b e h a l f  o f  

i t s  q u b s i d i a r y  Yukon Coal (Carmichael , 1953; Woodridge, 1954). Wade (1964) of  

Keno H i l l  under took su r f ace  mapping o f  a  smal l  area immediate ly  above t h e  

underground workings, and h d e r g r o u n d  mapping o f  p a r t  o f  t h e  main e n t r y  and 

r a i s e s  16 and 20. 

Du r i ng  1966 Archer,  Cathro and Assoc ia tes L td .  were engaged by A n v i l  M in i ng  

Co rpo ra t i on  t o  beg in  e x p l o r a t i o n  o f  t he  southern lease  group. Th i s  s tudy  

c o n s i s t e d  o f  f i e l d  mapping and b u l l d o z e r  t r e n c h i n g  (Cathro 1966a, b y  c ) .  

Dur ing  t h i s  work a coa l  seam t h i r t y  f e e t  wide was uncovered i n  two t renches 

300 f e e t  apar t ,  approx imate ly  one m i l e  southeast  o f  t h e  s i t e  o f  t h e  p o r t a l  



of the  old Tantalus Mines. Four trenches cu t  in the  intervening distance 

between the discovery trenches and the  portal f a i l ed  t o  penetrate overburden. 

Trenching was continued i n  t h i s  area the  following year by M.O. Hampton of 

Anvil, who traced t h i s  seam f o r  a fu r ther  2500 f e e t  along s t r i k e  t o  the  southeast.  

Five a i r t r a c  d r i l l  holes positioned up t o  100 f e e t  down-dip from the seam 

outcrop indicated an average seam thickness of about 20 f e e t ,  and-an average 

nor theaster ly  dip of about 45' (Hampton, 1968). 

In 1969, P.A.  Hacquebard of the  Geological Survey col lected column samples 

from three  s i & s  w i t h i n  the Tantalus Butte Mine separated by fau l t ing ,  and 

from an exposure near the  portal of the  old Tantalus Mine. Petrographic 

p rof i l es  of these samples suggested t ha t  a1 1 came from a s ingle  seam (Haquebard, 

1970; 1972). 

An attempt t o  locate  the  main seam a t  the surface,  above and north of t h e  

Tantalus Butte underground workings, was made by Gondi (1971), using a 

geophysical method. Although not a l l  h is  r e su l t s  appear to  have survived, 

aF zxazinat5en ef  the ava5lab:e data fndicate t h ~ t  t h i s  ~ e t h c d  ( C . E . M . )  enjoy& 

some success in  locating approximately coal seam subcrops. 

Following the  geophysical survey, Jansons (1972) located the  outcrop of the  

"hanging wall seam" by trenching above Tantalus Butte, and Jennings (1973a) 

traced the  outcrop of the  "main seam" f o r  about 3200 f e e t  northwards beyond 

the  northern l im i t  of the underground workings. In three  of the 1973 trenches, 

thickening of the seam t o  as  much as  53 f e e t  was indicated (but see section 2.2 

of t h i s  repor t ) .  Limi ted underground mapping and diamond-di-ill ing were a1 so 

undertaken i n  1972 and 1973 (Jansons, 1972; Jennnings, 1973b). 

6 

During 1971 and 1973 Tesl in Explorations were conducting prel iminary exploration 

i n  t he  area ,  which included several diamond d r i l l  holes, and t h i s  work led 

t o  t h e i r  staking several leases .  One of t h e i r  holes, s i t ed  5000 f e e t  

southeast  of the most southerly of the 1967 trenches containing coa l ,  h i t  

several th in  coal seams a t  about 170 f e e t  depth. Analysis of t h i s  coal indicated 

coking charac te r i s t i cs .  Much of t h i s  information has been passed t o  Cyprus 

Anvi  1 (Phi 11 ips ,  1973). 



1.7 O u t l i n e  o f  Present Exp lo ra t i on  

The f i r s t  p a r t  o f  t h i s  s tudy commenced i n  l a t e  May, 1976, w i t h  d e t a i l e d  

f ie ld-mapping o f  bo th  lease b locks,  a t  a  sca le  o f  800 f e e t  t o  t h e  inch .  

Owing t o  t h e  very  l i m i t e d  amount of rock-exposure i n  most o f  t h e  area, t h e  

mapping was completed i n  about a  month. Th is  was fo l l owed  by bu l l doze r - t ren -  

ching, i n  an at tempt  t o  inc rease the  known s t r i k e - l e n g t h  o f  coa l  seams t raced  

i n  1966 and 1967 on the  southern lease b lock  (Cathro, 1966c; Hampton, 1968) 

and i n  1973 on the  no r the rn  lease b lock  (Jennings, 1973a) .  

A f t e r  work commenced on t h e  no r the rn  b lock  i t  became apparent t h a t  t h e  

geo log ica l  s t r u c t u r e  was f a r  more compl icated than was an t i c i pa ted ,  and hence 

most o f  t h e  t rench ing  c a r r i e d  o u t  i n  t h i s  area i nvo l ved  deepening o f  t he  

1973 trenches. One new t rench was c u t  t o  t he  no r th ,  b u t  f a i l e d  t o  h i t  coa l .  

On t h e  southern block, some t ime was spent c lean ing  o u t  and deepening some 

o f  t h e  e x i s t i n g  trenches, most o f  which were f i l l e d  i n .  Three new trenches 

were c u t  t o  t h e  nor th ,  each pene t ra t i ng  the  coal  seam. Working southwards, 

three o f  Haniptori ' s trenches, whi cii i ii 1967 faS 1 ed t o  p e n e t r a t e  overburdei-I, 

were deepened s u f f i c i e n t l y  t o  expose the  coa l .  A f o u r t h  f a i l e d  t o  c u t  

through the  overburden, which was f rozen.  Thus i n  t h i s  area the  known 

s t r i k e  l e n g t h  o f  the  coal seam was extended from 2800 f e e t  t o  6000 f e e t .  

Concomitant w i t h  the  t rench ing  on the  n o r t h  s ide,  f i f t e n  s h o r t  a i r t r a c  

ho les  were d r i l l e d  i n  t he  small open p i t  begun the  prev ious summer, i n  o rder  

t o  t e s t  t h e  f e a s i b i l i t y  o f  e x t r a c t i n g  more coa l .  A l l  o f  t h i s  work was 

completed by l a t e  Ju l y ,  1976. (Dur ing August, approx imate ly  20,000 tons of  

coal  #were e x t r a c t e d  f rom t h e  open p i t  i n  a  10 day min ing  ope ra t i on ) .  

Commencing i n  e a r l y  August, an ex tens ive  diamond d r i l l i n g  programme was 

undertaken (completed i n  l a t e  October).  On t h e  n o r t h  s ide,  seven ho les  

( t o t a l  o f  5,203 f e e t )  were d r i l l e d  t o  t e s t  t he  poss ib le  down-dip e x t e n t  

o f  t h e  "main seam" between t h e  present  a d i t  l e v e l  and t h e  l e v e l  o f  t h e  

Yukon R iver .  I n  a d d i t i o n  two holes ( t o t a l  667 f e e t )  were d r i l l e d  ad jacent  

t o  t h e  open p i t  i n  o rder  t o  he lp  d e f i n e  the  geo log ica l  s t r u c t u r e ,  and hence 

t o  assess the  p o s s i b i l i t y  o f  extending the  p i t  i n  1977 o r  1978 t o  ma in ta in  

t h e  supply  o f  'coal t o  t he  A n v i l  Mine. 



On the  south s ide ,  seven holes ( t o t a l  4200 f e e t )  were d r i l l e d  adjacent t o  
the  ex i s t ing  and new trenches, i n  order t o  t e s t  the down-dip extent  of t h i s  

seam and t o  allow a calcula t ion of indicated reserves to  be made. These holes 

were spaced between 1,000 and 1,500 f e e t  apar t  along the  t rend,  f o r  a t o t a l  

s t r i k e  length of about 3,700 f e e t .  

Y 

During l a t e  October D. MacQuarrie, working f o r  M.G.  Berre t ta ,  consulting 

geophysicist ,  on behalf of Kerr Addison Mines, v i s i t ed  the  Carmacks area and 

experimented with several geophysical methods of locating coal seam subcrops. 

Indications ar? t h a t  these experiments were not too successful (Ber re t t a ,  1976) .  

Data col lected during t h i s  work a r e  presented i n  greater  de ta i l  i n  section 2 .  



2. GEOLOGY 

2.1 Regional Setting 

The rocks of the Central Yukon Plateau include a basement of old metamorphic 

rocks, the Yukon Group, and early intrusives.  This basement i s  overlain by 

areas of Mesozoic sediments; these sediments, and the basement,-are cut by 

large and small bodies of intrusive rocks, largely of grani t ic  composition 

and mainly of Mesozoic age. Large areas a re  covered by volcanics and sediments 

of Tertiary to Recent age, including glacial  d r i f t .  

The area studied i s  underlain by sediments of Jurassic and Cretaceous age 

(Laberge Group and Tantal us Formation), Tertiary vol canics (Carmac ks Group) 

and glacial  d r i f t .  The Mesozoic sediments were deposited in the Whitehorse 

Trough, which during i t s  early development was a typical eugeosyncline, b u t  

l a t e r  developed more 1 i ke an epieugeosyncl ine. According to Wheeler ( l 9 6 l ) ,  

widespread emergence of the southern Yukon in the l a t e  Triassic produced an 

island arc  system in the area of the Coast Range, with moderate uplands in 

the area of the Big Salmon Rdrlge. Vulcanism on the western side of the?  

trough ceased in l a t e  Triassic time, resulting in deposition of marine 

limestone (Lewes River Group). The marine facies diminished in area during 

mid-Jurassic time, when coarse c l a s t i c s  onlapped westwards, covering formerly 

emergent areas (Laberge Group). By early Cretaceous time the Trough 

appears to  have evolved into a shallow, non-marine basin, cut off from the 

remainder of the trough by up1 i f t  near the Yukon-Bri t i sh  Columbia border. 

The c l a s t i c  fragments vary from a mixed volcanic, grani t ic  and sedimentary 

lithology in the early stages, to  mainly grani t ic  types near the end, and 

f ipa l ly  to  chert  pebbles (Tantalus Formation). This suggests a s table  
tectonic s i tua t ion ,  slower ra te  of deposition, and a warm climate favouring 

chemical weathering, a1 1. favourabl e for  coal swamp development. 

The geology of the Carmacks area i s  shown on Map 1 ( in  pocket), which i s  

modified a f t e r  Bostock (1936), and the s t rat igraphic succession i s  summarised 

. i n  Table 2. 

According to  Cairnes (1910) two coal-bearing horizons occur in the region: 

one within the Tantalus Formation (mined a t  Tantalus Butte) and one near 

the top of the Laberge Group (formerly mined a t  the old Five Fingers Mine). 



TABLE 2 

STRATIGRAPHIC SUCCESSION 

AGE UNIT THICKNESS LITHOLOGY 

PLEISTOCENE 
AND R E C E N T  

Glacial and Fluvioglacial  gravels ,  
sands, s i l t s ,  volcanic ash. 

EOCENE OR CARMAC KS 

YOUNGER G R O U P  

Basal t i c ,  andesi t i c ,  daci t i c ,  t r a chy t i c  
and r h y o l i t i c  flows, breccia and tuffs. 

LOWER CRETACEOUS TANTALUS 
and / o r  FORMAT I O N  

UPPER JURASSIC 

Quartz-  and cher t -  pebble conglomerate; 
minor sandstone, s i l t s t o n e ,  mudstone and 
carbonaceous mudstone; coal seams. 

LOWER AND LABERGE 

MIDDLE G R O U P  
3 
3 JURASSIC 
rd 
0 
w 
i...r 

Upper Part :  Sandstone and arkose, 
tuffaceous arkose; minor mudstone and coal;  
minor cobble codglomerate. 
Middle Part :  Shale, cobble conglomerate. 
Lower Part :  Cobbl e congl omera t e ,  tuffaceous 
sandstone and arkose; minor shale .  



One of these horizons was a l s o  mined a t  the old Tantalus Mine; ava i l ab le  

evidence indicates  t h a t  t h i s  was the upper (Tantal us Formation) horizon. 

A t  the  commencement of t h i s  study, a l l  ava i l ab le  data (e.g.  Cairnes, 1910; 

Bostock, 1936) indicated t h a t  a1 1 known and potential  coal within the  

Carmacks lease  areas  was t o  be found i n  the upper horizon. Information 

obtained during t h i s  study ind ica tes ,  however, t h a t  both horizonYs may be 

present ,  and the d i spar i ty  between Map 1 and the map of Bostock (1936) 

r e f l e c t s  t h i s  new information. 

2 .2  ~armacks  North 

The geology of Carmacks North coal lease  area i s  shown on Map 2 (1 inch = 

800 f e e t ) .  The ridge trending northwards from Tantalus Butte i s  underlain 

by Tantalus Formation conglomerates, which contain sandstone-mudstone-coal 

horizons. In simple terms these rocks, together with the underlying Laberge 

Group, form a homocl ine which d i p s  west a t  40' t o  60' beneath the Carmacks 

Volcanics. This homocline i s  probably the northward continuation of the e a s t  

limb of a sync1 ins  present on the southern lease  blcck (See Map 1) .  2a t a  

from a few outcrops a t  the extreme northern end of the  property could be 

in terpre ted t o  indicate  t h a t  the homocline forms the west limb of an a n t i -  

c l i ne ,  with a syncline adjacent  t o  the ea s t .  Since there  a r e  no exposures 

over most of the eastern area t h i s  in te rp re ta t ion  rema 

owing t o  a thick cover of overburden can only be ver i f  

d r i l l i n g .  

ins  hypothetical ,  and 

ied by geophysics o r  

2.2.1 Trenching 

Several of the ex i s t ing  trenches were cleaned out  

p l ans  of those trenches containing rock exposures 

and deepened. Geological 

a r e  presented i n  

Appendix I .  As a r e s u l t  of t h i s  work i t  became apparent t h a t  the 

geological s t ruc tu re  in the centra l  pa r t  of the property i s  more 

complicated than was an t ic ipa ted ,  including high-angle s t r ike - fau l t ing  

w i t h  accompanying drag-folding, and northerly-trending folds .  One new 

trench was cu t  i n  the north (Trench No. 27)  b u t  er,countered th ick,  

frozen overburden, and did not penetrate coal .  



2.2.2 O~en  P i t  Area 

Detailed mapping and Air t rac  d r i l l i n g  i n  the  open p i t  p r io r  to  the  

1976 mining operation led t o  the  discovery t h a t  the  p i t  i t s e l f  occupies 

a narrow syncline (See Map 3 ) .  Further mapping, together with two 

diamond d r i l l  holes, subsequent t o  mining have indicated t h a t  t h i s  

syncline plunges south a t  about lo0,  i s  very t i gh t ,  and i rcompl ica ted  

by high-angle, dip-sl ip  s t r i  ke-faul tin.g. The sync1 ine extends f o r  

several hundred f e e t  to  the south, and may be accompanied on the  west 

by an an t i c l i ne  (See Map 4 ) .  
r 

2.2.3 Diamond Dr i l l i ng  

Nine holes were d r i l l e d  on the northern block; seven of these a re  

plot ted on Sections A to  D y  and the two in the open p i t  area a r e  

plotted on Sections on Map 3.  Dril l  hole and section locations a r e  

shown on Map 4 ,  and l i tho log ic  logs a r e  presented in Appendix 11. 

Four holes were s i t ed  to  t e s t  the down-dip extent  of the "main seam" 

beneath the  present underground workings a t  Tantalus Butte. On Section A ,  

approximately 600 f e e t  south of the  Main Entry a d i t ,  hole C-76-15 

penetrated t h i s  seam in  the expected posit ion a t  a depth of 275.5 f e e t .  

This indicates  a westerly dip  of about 50' and a t rue  seam thickness of 

about nine f ee t .  About 140 f ee t  ( s t ra t ig raph ica l  1y) above the main seam 

a carbonaceous mudstone horizon was in tersected,  and t h i s  probably 

represents the  "hanging wall seam". 

On Section B y  approximately 550 f e e t  north of the a d i t ,  hole C-76-11 
' in tersected the main seam a t  a depth o f  690.5 f ee t .  This indicates  a 

westerly dip of about 53' and a t rue  seam thickness of 5 f ee t .  About 

145 f e e t  above and 135 f e e t  below ( s t r a t i g r a p i c a l l y )  carbonaceous 

mudstone horizons were in tersected,  and these probably represent the  

hanging wall and footwall seams respect ively .  In addi t ion,  a thin 

coal seam was pentetrated near the  top of hole C-76-11, and t h i s  i s  

evidently a previously unknown seam. A coaly mudstone horizon was found 

outcropping a t  the top of Tantalus Butte near the s i t e  of C-76-11> and 



t h i s  i s  e v i d e n t l y  t he  new seam. 

On Sec t ion  C, approx imate ly  1,600 f e e t  n o r t h  o f  the  a d i t ,  two ho les  

were d r i l l e d  beneath a f a u l t e d  zone w i t h i n  t he  underground workings, 

where i t  i s  known.that t he  main seam i s  s l i c e d  up by f a u l t i n g .  The 

steeper  o f  t h e  two holes, C-76-2, i s  i n t e r p r e t e d  t o  have Tntersected 

t h e  main seam a t  628 f e e t ,  where t h e  seam i s  apparent ly  s p l i t  by a rock  

l ens  about 10 f e e t  t h i c k .  Coal seams were i n t e r s e c t e d  about 200 f e e t  

above and 125 f e e t  below ( s t r a t i g r a p h i c a l l y )  t he  main seam and these 

a r e  prksumed t o  be the  hanging w a l l  and f o o t w a l l  seams r e s p e c t i v e l y .  

On t h i s  sec t i on  both appear t o  c o n s i s t  predominant ly o f  coal  r a t h e r  

than o f  carbonaceous mudstone as on Sect ions A and B. It i s  known f rom 

sur face  t rench ing  (Trench No. 2 )  t h a t  the  hanging w a l l  seam 1 i e s  205 f e e t  

above the  main seam a t  t h i s  l o c a t i o n .  I n  ho le  C-76-1 the  hanging w a l l  

seam was i n t e r s e c t e d  a t  385.5 f e e t ,  below which th ree  seams were pene- 

t r a t e d .  This  ho le  e v i d e n t l y  passed through a complex f a u l t  zone, and 

a1 l t h ree  lower i n t e r s e c t i o n s  a re  i n t e r p r e t e d  t o  be f a u l  ted  r e p e t i t i o n s  

o f  the  main seam. Thus i n  t h i s  area t h e  main seam i s  present  between 

main e n t r y  l e v e l  and r i v e r  l e v e l ,  b u t  n o t  as a s ing le ,  con t inuous ly -d ipp ing  

hor izon.  The new seam was i n t e r s e c t e d  near sur face  i n  bo th  C-76-1 and 

C-76-2. 

Three holes were d r i l l e d  on Sec t ion  D, about 110 f e e t  n o r t h  o f  t he  

present  northward l i m i t  o f  t he  main en t r y ,  i n  an at tempt  t o  e l u c i d a t e  

t h e  s t r u c t u r e  and asses the  f e a s i b i l i t y  o f  an cont inued northward 

advance o f  t he  workings. Several a l t e r n a t i v e  s t r u c t u r a l  hypotheses a r e  

poss ib le .  The favoured hypothesis  i n d i c a t e s  t h a t  i n  ho le  C-76-5 t h e  

new seam was h i t  a t  47 fee t ,  t h r e e  hanging w a l l  seams a t  438 f e e t ,  

477 f e e t  and 484 fee t ,  and the  main seam a t  881 f e e t .  The main seam 

appears t o  be accompanied by two t h i n  r i d e r s  a t  841 fee t  and 845 f e e t .  

I n  ho le  C-76-3 i t  i s  i n t e r p r e t e d  t h a t  the  main seam w i t h  f o u r  r i d e r s  

was i n t e r s e c t e d  between 291 f e e t  and 363 f e e t  w i t h  a t h i n  lower seam a t  

442 fee t .  A s i m i l a r  s i t u a t i o n  was encountered i n  ho le  C-76-14, where 

reversed d i p s  were apparent ly  encountered. I t  i s  i n t e r p r e t e d  t h a t  ho les 



C-67-3 and C-76-14 a r e  separated from t h e  end o f  the  main e n t r y  and 

ho le  C-76-5 by a  s teep l y -d ipp ing  ob l i que  reversed f a u l t  w i t h  a  sou the r l y  

downthrow o f  about 300 f e e t .  A t h i c k  muddy l a y e r  a t  21-26 f e e t  i n  

C-76-3 may i n d i c a t e  t h a t  t he  f a u l t  was crossed near t he  top  o f  t h i s  hole.  

A t h i n  coa l y  hor izon  a t  411.5 f e e t  i n  C-76-14 may be t h e  f o o t w a l l  seam. 

Y 

The main coal  seam has been t raced a t  t he  sur face  more-or- less con t i nuous l y  

f rom the  a d i t  northwards f o r  about 7,000 f e e t .  The geology o f  t h i s  area i s  

shown a t  a  sca le  o f  200 f e e t  t o  t h e  i n c h  on Map 4. 

A t  t he  southern end a  s t r i k e  l e n g t h  o f  about 3,600 f e e t  has been mined 

between main e n t r y  l e v e l  (about 2,050 f e e t  A.S.L.) and t h e  sur face.  I n  t h e  

c e n t r a l  p o r t i o n  o f  t h e  mine and n o r t h  o f  the  "no r th  c ross-cu t "  (between 12,600 N 

and 13,100 N and n o r t h  of 14,600 N r e s p e c t i v e l y )  d i f f i c u l t y  was experienced 

i n  min ing  because o f  t he  presence o f  f a u l t  zones. I n fo rma t i on  from d r i l l i n g  

has i n d i c a t e d  t h a t  t he  main seam probably  extends down d i p  t o  r i v e r  l e v e l  f o r  

most o f  t he  l e n g t h  o f  t he  underground workings, b u t  t h a t  these f a u l t  zones 

z l s o  extend belo?! main e n t r y  l e v e l .  Hence a  lower a d i t  wou?d expz r i rnce  t h e  

same d i f f i c u l t i e s  a t  t he  same loca t i ons ,  b u t  i n  a  p r e d i c t a b l e  fash ion .  

I n  t h e  area immediately n o r t h  o f  t he  end o f  t he  main e n t r y  t h e  s t r u c t u r e  

becomes very  compl icated, and i n d i c a t i o n s  are  t h a t  a  cont inued northward 

advance underground would n o t  be poss ib le .  It i s  probable t h a t  t h e  sync l i ne  

i n  t h e  open p i t  area extends a t  l e a s t  as f a r  south as Sect ion D, account ing 

f o r  t h e  e a s t e r l y  d ips  i n t e r p r e t e d  i n  ho le  C-76-14. It i s  a l s o  probable t h a t  

t h e  s y n c l i n e  i s  accompanied on t h e  west by an a n t i c l i n e ,  r e s u l t i n g  i n  a  

resumption o f  wes te r l y  d i p s  on the  main seam n o r t h  o f  t he  open p i t  area. 

R e l a t i v e  p o s i t i o n s  o f  the  counter  and main e n t r y  on the  l imbs of these f o l d s ,  

which have been c ~ m p l i c ~ t e d  by f a u l t i n g ,  appears t o  account f o r  t he  reve rsa l  

o f  d i p s  and d i f f i c u l t y  o f  m in ing  n o r t h  o f  t he  n o r t h  cross-cut .  

Nor th  of t he  open p i t  area t h e  main seam has been t raced,  d ipp ing  west, over  

a s t r i k e  l e n g t h  o f  about 1,400 f e e t .  It i s  poss ib le  t h a t  i n  t h i s  area t h e  

s y n c l i n e  l e v e l s  and reverses plunge (towards the  n o r t h ) ,  t o  account f o r  t he  

coa l  exposed i n  the  eas t  end o f  Trench 16 (See Map 3) .  



A new seam, s t ra t ig raph ica l ly  above the three  known seams, was discovered 

during t h i s  study. Hereinafter a l l  seams a r e  described numerically from 

the highest to  the lowest, a s  follows: 

No. 1 Seam - New Seam 

No. 2 Seam - Hanging Wall Seam(s) 

No. 3 Seam - Main Seam (+ r i d e r s )  

No. 4 Seam - Footwall Seam 

I t  has been in terpreted t ha t  the seam exposed in the open p i t  i s  No. 3 Seam, 

although t h i s  has not been conclusively proven. I f  t h i s  i s  cor rec t ,  i t  i s  

apparent thatrthroughout the area No. 3 Seam i s  consis tent ly  the th ickes t ,  

the  most pers i s ten t  and has the best  qua l i ty  of the  four seams. 

Comparing Sections A t o  D i t  i s  apparent t h a t  the thicknesses of rock i n t e r -  

vening between the coal seams increases northwards, and t h i s  may be taken a s  

an indication t ha t  the Tantalus Formation i t s e l f  thickens in t h i s  d i rec t ion .  

I f  t h i s  i s  the case, i t  can be expected t h a t  the coal seams may a l so  thicken 

northwards, beneath the Carmacks vol canics.  

2.3 Carmacks South 

The geology of Carnacks South coal lease  area i s  shown on Map 5 (1 inch = 800 f t ) .  

Owing to  the very limited exposure over most of the area ,  Map 5 and the 

following discussion remain open t o  a l t e rna t i ve  in terpreta t ion.  

The ridge trending southeast  from the s i t e  of the old Tantalus Mine i s  

underlain by Tantalus Formation conglomerates. Beneath the conglomerates t o  

the west a r e  coarse, white fe ldspathic  and ( l oca l l y )  calcareous sandstones of 

the ' laberge Group. The known coal-mudstone horizon occurs between the two, 

apparently within the top.100 f e e t  of the  Laberge. The Laberge and Tantalus 

rocks a r e  folded by an antic1 ine-syncline pa i r ,  w i t h  the  coal seam lying 

on the northeasterly-dipping western limb of the syncline. The syncline 

i s  apparently local ly  overturned towards the northeast ,  pa r t i cu la r ly  a t  

depth; the eastern limb has not been located,  and may be present beyond the 

eastern l im i t  of the property. The an t i c l i ne  brings Tantalus conglomerates 

t o  outcrop on i t s  western 1 imb in the c l i f f s  e a s t  of the Klondi ke Highway, 



b u t  so f a r  coal  has n o t  been found here. The very  l i m i t e d  ou tc rop  data 

a re  i n t e r p r e t e d  t o  i n d i c a t e  a  g e n t l e  sou the r l y  plunge, w i t h  ou tc rop  o f  

t he  s y n c l i n a l  c l osu re  w i t h i n  t he  south eas tern  p a r t  o f  t h e  proper ty .  

Owing t o  a  t h i c k  overburden cover t h i s  can o n l y  be v e r i f i e d  by geophysics 

o r  d r i l l i n g .  
Y 

2.3.1 Trench ing  

Several o f  t he  e x i s t i n g  trenches were cleaned o u t  and deepened t o  

expose:the coa l .  Three new trenches were c u t  t o  t h e  n o r t h  a t  approx- 

ima te l y  600 f o o t  i n t e r v a l s ,  each pene t ra t i ng  coa l .  Working southwards, 

t h r e e  o f  the  1967 trenches which f a i l e d  t p  penet ra te  overburden were 

deepened s u f f i c i e n t l y  t o  expose the  coa l .  A new t rench about 600 f e e t  

t o  t h e  southeast  f a i l e d  t o  c u t  through the  overburden, which was 

f rozen from surface. Thus the  known s t r i k e  l e n g t h  o f  coal  i n  t renches 

was extended from 2,800 f e e t  t o  about 6,600 f e e t .  Geological  p lans o f  

those trenches con ta in ing  exposed rock  a re  presented i n  Appendix 111. 

Trenching i n  t h i s  area proved time-consuming, and hence expensive, owing 

t o  t he  cover o f  f rozen overburden. Also d is tu rbance and p a r t i a l  m e l t i n g  

o f  the  permafrost r e s u l t i n g  from the  t rench ing  caused cons iderab le  

sur face  damage. For these reasons t h e  w r i t e r  recommends aga ins t  f u r t h e r  

t r ench ing  i n  t h i s  area. 

2.3.2 Diamond D r i l l i n g  

Seven ho les  ( t o t a l  o f  4,200 f e e t )  were d r i l l e d  ad jacent  t o  t he  e x i s t i n g  

and new trenches, i n  o rder  t o  t e s t  t h e  down-dip ex ten t ,  th ickness  and 

q u a l i t y  o f  t he  known coal seam. These holes were spaced between 

1,000 and 1,500 f e e t  a p a r t  a long s t r i k e ,  f o r  a  t o t a l  s t r i k e  l e n g t h  o f  

about 3,700 f e e t .  Locat ions o f  d r i l l  ho les and sec t i on  l i n e s  a r e  

shown on Map 5, and l i g h o l o g i c  l ogs  a r e  presented i n  Appendix I V .  

Holes on Sect ion A, t h e  f u r t h e s t  nor th ,  were t h e  l a s t  t o  be d r i l l e d .  

Hole C-76-13 was s i t e d  on the  assumption t h a t  t he  seam d ips  west, as on 

t h e  o t h e r  sec t ions .  However, i t  was found t h a t  the  bedding was e s s e n t i a l l y  



ver t i ca l  or dipped steeply west, indicating overturning. Hole 

C-76-14 was then s i t ed  west of the seam outcrop, inclined t o  the  

northeast ,  and the coal was in tersected a t  155 f e e t .  In t h i s  

hole the  top of the seam l i e s  approximately 10 f e e t  s t ra t igraph-  

i c a l l y  below the base of the lowest typical Tantalus pebble 

conglomerate. - 
On Section B y  hole C-76-4 in tersected a th ick seam from 261 f e e t  

t o  297 f e e t ,  indicating a t rue  thickness of about 25 f e e t ,  w i t h  

a r th in  seam below. The top of the thick seam l i e s  approximately 

e igh t  f e e t  s t ra t ig raph ica l ly  below the base of the  lowest Tantalus 

conglomerate. In hole C-76-7 no coal was found, b u t  a carbonaceous 

mudstone horizon was in tersected beneath the lowest Tantalus 

conglomerate, and t h i s  may be the l a t e r a l  equivalent of the coal 

seam. 

On Section C ,  hole C-76-6 in tersected f i v e  coal seams with an 

a g g r e g a t e  t r u e  t h i c k n e s s  o f  a b m t  63 f e e t .  The  t o p  o f  t h e  h i g h e s t  

seam l i e s  approximately 40 f e e t  s t ra t ig raph ica l ly  below the base of 

the  Tantalus. In C-76-10, two thin  muddy coal bands were in tersected 

a t  579 f e e t ,  immediately below the conglomerate. A t  660 f e e t  t h i s  

hole re-entered Tantalus conglomerates, and examination of the 

core suggests reversal of dip di rect ion b e l c , ~  about 610 f e e t ,  

indicating over 

coal seams t h i n  

depositional t h  

o r  both. 

. 
On Section D, ho 

urning. Between holes C-76-6 and C-76-10 the  

rapidly down-dip, e i t h e r  a s  a r e s u l t  of reduced 

ckness o r  as  a r e s u l t  of pre-Tantalus erosion,  

l e  C-76-12 intersected a coal seam with a t r ue  

thickness of about seven f e e t  a t  a depth of 239 f e e t .  The top 

o f  t h i s  seam l i e s  approximately 80 f e e t  s t ra t ig raph ica l ly  below 

the base of the lowest typical massive Tantalus conglomerate. 

A few pebbly horizons above the  seam may represent a t rans i t ion  

between Laberge l i tho log ies  and Tantalus l i tho log ies .  The sandstone 

below the  coal loca l ly  contains rounded cobbles of acid igneous 



rocks, which are a character is t ic  feature of the Laberge Group. 

Section E shows holes 71-2 and 73-1, dr i l led  by Teslin Explorations. 

These holes were dr i l led  to  the east ,  and have been projected 

approximately on to a NE cross-section. The holes intersected two 

thin seams a t  about 172 fee t  and 217.5 fee t .  Two interpretations 

of bedding measurements are possible; the seams may dip e i ther  55' 

t o  the southwest or  5' to  the northeast. Information from nearby 

outcrops favours a southwesterly dip a t  t h i s  location. The top of 

uiper seam l i e s  approximately 110 fee t  s t rat igraphical ly  below the 

Tantalus conglomerate a t  the top of the hole. The writer has 

examined the core from 73-1, and noted tha t  the l i thologies  below 

the conglomerate do not resemble e i ther  Tantalus or Laberge l i t ho l -  

ogies seen a t  outcrop, in trenches or in d r i l l  holes on the southern 

property. They do, however, resemble Tantalus l i thologies seen in 

the area around the open p i t  on the northern property. Therefore 

i t  cannot be determined whether the seams in the Tesl in holes belong 

to  the same horizon found in the other hoies in th i s  area, or  beiong 

to an upper horizon within the Tantalus. The writer i s  inclined t o  

believe the l a t t e r .  

2.3.3 Geophysics 

During l a t e  October, D .  MacQuarrie, working for  M .  G .  Berretta on 

behalf of Kerr Addison Mines, visited the property and experimented 

w i t h  several geophysical methods of locating coal seam outcrops 

along l ines  adjacent to  four of the trenches. These methods were 

V.L.  F .  electromagnetic ( E M  16) ,- total  count sc in t i l  lometer, 

anomalous vertical  f i e ld  magnetometer, frequency domain induced 

polarization and r e s i s t iv i ty .  Indications are that  these experiments 

were not too successful, a1 though Berretta (1976) suggests that  

V.L.F - E.M. may be useful when coupled with scinti l lometer or 

magnetometer surveys. 

Data from the 1976 programme are  interpreted to  indicate that  the known coal 

horizon on Carmacks South i s  within the uppermost 100 fee t  of the Laberge, 



r a t h e r  than w i t h i n  t he  Tantalus as on Carmacks North. I n  a d d i t i o n ,  i t  i s  

i n d i c a t e d  t h a t  t he  Tanta lus Formation i s  i n  unconformable con tac t  w i t h  t he  

unde r l y i ng  Laberge. Hacquebard (1972) has pos tu la ted  from pet rograph ic  s tud ies  

t h a t  samples from the  seam mined i n  t he  o l d  Tanta lus Mine and from the  main 

seam a t  Tantalus Bu t te  probably  came from t h e  same seam. Consequently, i t  i s  

probable t h a t  the  hor izon  trenched on Carmacks South i s  n o t  the-same hor izon  

as t h a t  f o rmer l y  mined i n  t he  o l d  Tantalus Mine b u t  i s  some d is tance 

s t r a t i g r a p h i c a l l y  below it. It i s  t he r fo re  l i k e l y  t h a t  t he  f a u l t  which c u t  

o f f  the  coa l  i n  the  o l d  Tanta lus Mine, r e s u l t i n g  i n  i t s  c l osu re  i n  1922, i s  

a  major  s t r i c t u r e  w i t h  a  sou the r l y  downthrow o f  several  hundred f e e t .  Th is  

s t r u c t u r e  has c o i n c i d e n t a l l y  brought  t he  ou tc rop  o f  t he  lower hor izon  south 

o f  t he  f a u l t  t o  l i e  approx imate ly  a long t rend  w i t h  t he  upper hor izon  n o r t h  

o f  t h e  f a u l t .  

Examination o f  Map 1 shows t h a t  t he  Laberge coal  hor izon  on Carmacks South 

i s  approx imate ly  a long t r e n d  w i t h  t he  Laberge hor izon  fo rmer l y  mined a t  the  

F i v e  F inger  Mine. A t  t he  l a t t e r  l o c a l i t y  t he  coal hor izon  i s  about two t o  

t h ree  hundrzd f s e t  belo;; t h z  h s c  o f  t h e  Tan ta lu s  Fzrmatisn (Cai rnes,  1510). 

2.4 General In ferences 

on Carlnacks South, and the  

beneath Tanta lus Bu t te  and 

The p o t e n t i a l  there fo re  kx 

be present  w i t h i n  the  Carmacks coa l  leases.  The 

top  o f  t he  Laberge Group, i s  p resent  beneath the  

upper hor izon,  w i t h i n  

near t he  o l d  Tanta lus 

i s t s  f o r  l o c a t i n g  the  

The most impor tan t  s i n g l e  r e s u l t  o f  t h e  1976 e x p l o r a t i o n  programme has been 

the  d iscovery  t h a t  bo th  coa l  hor izons descr ibed by Cairnes (1910) appear t o  

lower hor izon,  c l o s e  t o  t he  

trenched and d r i l l e d  area 

the  Tanta lus Formation, occurs 

Mine. 

lower hor izon  on Carmacks 

Nor th  and the  upper hor izon  beneath the  remainder o f  Carmacks South. I f  the  

lower ho r i zon  i s  present  on the  no r the rn  p rope r t y  i t  should ou tc rop  j u s t  

below the  Laberge/Tantalus con tac t  i n  the  low ground t o  t he  eas t  o f  Tanta lus 

But te .  If the upper hor izon  i s  present  on the  southern p rope r t y  i t  should 

ou tc rop  on bo th  l imbs o f  t he  sync l ine ,  eas t  o f  t h e  known seam outcrop, and 

on the  western l i m b  o f  the  a n t i c l i n e ,  near t h e  Klondike Highway south of 



Carmacks. Th is  upper hor izon  may have been penetrated i n  T e s l i n  E x p l o r a t i o n ' s  

holes 71- 2 and 73-1. 

The p o t e n t i a l  a l s o  e x i s t s  f o r  l o c a t i n g  t h i c k  coal  seams w i t h i n  o t h e r  Laberge 

outcrops i n  t he  v i c i n i t y ,  many of which have o n l y  been c u r s o r i l y  - examined 

i n  t he  past .  



3 .  COAL QUALITY 

3.1 Carmacks North 

A select ion of the analyt ical  data avai lable  p r io r  t o  commencement of t h i s  

study i s  shown in Table 3 .  In general,  these data indicated t h a t  coal from 

Carmacks North i s  high-volati le bituminous. Y 

During the 1976 programme coal from selected d r i l l  hole in tersect ions  was 

sampled in f i ve  foot  lengths,  a  channel sample was taken across the open p i t ,  

and a representative sample was taken from the s tockpi le  of coal removed from 

the  open p i t  i n  August. Analytical work included proximate analysis  (moisture, 

ash, v o l a t i l e  matter ,  fixed carbon), sulphur, c a l o r i f i c  value ( i n  B.T.U. / I b . ) ,  
coking a b i l i t y  (free-swelling index, F .S. I . ) ,  and washability and f l o t a t i on  

t e s t s .  Five foot  core samples were combined as  composites to  give an "average" 

analysis  of individual seams (see Figure 3 ) .  Seam composites were then 

float-sunk to  y ie ld  approximately 8% ash in the f l o a t s ,  in order to  simulate 

washing the coal ,  and the f l o a t s  analysed. Complete analyt ical  data a r e  

presented in Appendix V and summar5zed in Table 4.  

A good method f o r  comparing coal qua l i ty  data i s  t o  determine rank, which i s  

a function of the r a t i o  of fixed carbon t o  vo l a t i l e  matter on an ash-free basis  

and var ies  with depth of bur ia l .  Ranks of the analysed composites according 

t o  A.S.T.M. specif icat ions  a re  shown in Table 5. Rank i s  not a c r i t e r i on  fo r  

coking a b i l i t y ,  b u t  a l l  coking coals f a l l  in the bitumi2ous category. W i t h  one 

exception a l l  composites from Carmacks North a r e  bituminous coals ,  b u t  a l l  lack 

coking charac te r i s t i cs .  

No. 1 Seam 

Only a s ing le  composj t e  from the newl&discovered seam was analysed, 

number T-6 from hole C-76-5. This composite yielded very high moisture 

and ash values, and low fixed carbon and c a l o r i f i c  values. I t  could not 

be washed to  8% ash. This coal i s  subbituminous, and i n  f a c t  i s  barely 

above l i g n i t e  rank. These data indicate  t ha t  No. 1 seam i s  not a commer- 

c i a l  thermal coal a t  t h i s  time. 



TABLE 3 

SUMMARY OF ANALYSES PRIOR TO 1976 - CARMACKS NORTH 

Type o f  F i xed  
Seam Ana l ys i s  Mo i s tu re  % Ash % V o l a t i l e  % Carbon % Sulphur  % BTU/l b F.S.I. Source o f  Data 

H. W. AsRece i ved  13.64 2.69 31.83 51.84 - - 1  - - Cai rnes,  1910; p. 53 

Main I t  16.32 9.83 31.72 42.13 - - - I 1  

F. W. I 1  12.87 5.90 31.72 49.51 - - - I 1  

Main As Received 6.1 8.9 31.2 53.8 - 11,800 -. Bostock, 1936; p. 61 

Dry  Bas is  I 1  - 9.5 33.2 57.3 - 12,500 - 
Main As Received 5.6 11.3 33.7 49.4 - 11,840 - I I 

Dry  Bas is  - 12.0 35.7 52.3 - 12,550 - I t  

Main 

Main 

Main 

Main 

Main 

Main 

Main 

Main 

As Received 
I I  

I I  

Main As Received 

Dry  Basis 

( 1  Research Counc i l  of  
- A1 b e r t a - A p r i l  11,1960 

Main As Received 

Dry  Basis  

0 Fue ls  D iv .  Dept. o f  
- Mines-Oct. 17, 1966. 
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TABLE 4 SUKYARY OF ANALYSES. 1976 - CARMACKS NORTH 

Lab. 
Seam. Hole Sample Composite Type of F ixed F loa t -S ink  f o r  8% Ash 

!to. to .  Footaqe No. No. ~ n a l ~ s i s * *  Mo is tu re  % Ash; V o l a t i l e s  % Carbon % Sulphur % BTU/lb F.S.I. S.G. Y i e l d  X 

1 C-76-5 47.0-53.5 C-19- 

53.5-60.0 C-20 

Composite 

Composl t e  

3 C-76-1 668.5-674.5, C-4 

674.5-681.5 C-5 

Composi t e  

Composl t e  

3 C-76-3 350.0-356.5 C-10 

356.5-363.0 C-11 

Composl t e  ' 
Composite 

3 C-76-5 891.0-896.0 C-38 

896.0-901.0 C-39 

901.0-906.0 C-40 

906.0-911.0 C-41 

911.0-915.0 C-42 
Composite 

Composite 

3 Open P i t  Channel C- 1 

3 Open P l t  S t o c k p i l e  C-2 

A. A. 
A. R. 

A. R. 

F - S 

A. R. 

F - S 

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

F - s  

A. R. 

F - S  

A. R. 

A. R. 

A. R. 

F - S  

A. R. 
A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

F - S  

A. R. 
F - S  

A. R. 
F - s 

3 1 = New Seam ** A. R. = As peceived, a i r - d r i e d ,  crushed t o  16'' topsize. 
2 = "Hanglng w a l l  seam" F - S = F l o a t - s i n k  o f  t" x 28 mesh f r a c t i o n  f o r  8% ash I n  f l o a t s .  

r& 3 = "Main Seam" Ki 

I r d  
R = R ider  03 



TABLE 5 
CLASSIFICATION OF CARMACKS NORTH COAL BY RANK (A.S.T.M. SPECIFICATIONS) - 

Fixed Fixed 
Moisture A s h %  Carbon% BTU/lb Carbon% BTU/lb 

Seam Composite % (raw (raw (raw (raw (dry , (moist, 
No. No. coal ) coal ) coal ) coal ) ash-free) ash-free) A.S.T.M. RANK 

Subbi tuminous C 

High Volatile C Bituminous 
High Volatile A Bituminous 
High Volatile B Bituminous 

High Volatile A Bituminous 
High Volatile C Bi tuminous 
High Volatile B Bituminous 
High Volatile B Bituminous 
High Volatile B Bituminous 
High Volatile B Bituminous 



No. 2 Seam 

Three composites from the "hanging wall seam" were analysed. Composite 

A-2 contains a high ash-content (30%), b u t  the other  two yielded very 

s imi la r  r e su l t s  to  those from the main seam (see  below). All three  a r e  

high-volati le bituminous. As indicated in Section 2.2.3, i t  i s  probable 

t h a t  t h i s  seam passes l a t e r a l l y  in to  carbonaceous mudstone yo the south; 

the  f a c t  t h a t  A-2  i s  the most nor ther ly 'of  the samples tes ted may indicate  

t h a t  t h i s  happens to the north a l so .  In some locat ions ,  given su f f i c i en t  

seam thickness and a favourable mining s i t ua t i on ,  No. 2 seam could y ie ld  

commerci'al thermal coal equal in qua l i ty  t o  t h a t  from No. 3 seam. 

No. 3 Seam 

Five composites from the "main seam", and one r i de r ,  were analysed. The 

r i de r  (T-3) yielded an ash value of 62%, which i s  indicat ive  of a very 

carbonaceous mudstone ra ther  than coal ,  and therefore i s  of no commercial 

value. Composites from the main seam a r e  a l l  h igh-volat i le  bituminous, 

have a range of ash-contents of 8.7% t o  16.8%, and c a l o r i f i c  va lms  in the 

range of 11,380 to  12,570 B.T.U/lb in the raw s t a t e .  I t  should be noted 

t h a t  the channel sample from the open p i t  (C-1) contained 8.7% ash while 

the sample from the s tockpi le  (C-2) contained 15.2% ash,  thus some waste 

mudstone was probably introduced into  the  coal .during mining. 

Washing coal from No. 2 ci:ld No. 3 seams t o  8% ash did not s ign i f ican t ly  improve 

c a l o r i f i c  values, hence no real  advantage would be gained from in s t a l l a t i on  of 

preparation f a c i l i t i e s .  These data indicate  t ha t  Carmacks North coal i s  a 

f a i r l y  good-quality thermal coal which can be burned a s  mined, provided t h a t  

bo i le r  gra tes  can be sui tably  designed to  handle ash-content u p  to about 17%. 

.. 

3.2 Carmacks South 

A se lect ion of the  analyt ical  data avai lable  p r io r  to  the commencement of t h i s  
. study i s  shown in Table 6.  According t o  Cairnes (1910) samples from the old 

Tantalus Mine produced a "firm coherent coke". Samples from Teslin Exploration's 

d r i l l  hole 73-1 gave high F .S . I .  values (5% t o  9 ) ,  b u t  with low y ie lds .  



Phil 1 ips  (1973) postulated t h a t  the high proportion of carbonate minerals 

within the coal may have released carbon dioxide on coking, thus a r t i f i c a l l y  

increasing F.S. I .  values. The samples were then t rea ted with hydrochloric 

acid and the  coking t e s t s  repeated, giving ra ther  lower F.S.I. values. However, 

o ther  data a r e  ava i l ab le  which indicate  t h a t  carbonate-content does not a f f e c t  

F.S.I., and t h a t  many types of coal show a reduction of F.S.I. when t rea ted 

with aqueous acid  o r  sal t solut ions  (Brian Wong, Cyclone Engineering; personal 

communication 1977). Hence i t  may be t h a t  the F.S. I .  values obtained in 1973 

a r e  r e a l ,  o r  t h a t  some of the  i n e r t  components of the  coal were l o s t  during 

coring. 

Complete analyt ica l  r e su l t s  obtained on s i x  composites from two holes i n  1976 

a r e  presented in Appendix VI and summarized i n  Table 7, and A.S.T.M. rank 

designations a r e  shown i n  Table 8.  Tests performed were ident ica l  t o  those 

performed on Carmacks North coal ( see  Figure 3 ) .  

In general ,  Carmacks South coal proved t o  be somewhat higher in ash ( 2 2 %  t o  51%) 

and lower in c a l o r i f i c  values (6,290 t o  11,420 B.T.U./lb.) i n  the raw s t a t e  than 

samples from No. 2 and No. 3 seams on Carmacks North. Washing these composites 

t o  8"/-ash s ign i f i c an t l y  improved c a l o r i f i c  values 'Lo a f a i r l y  unifoi-fi 14,000 

B.T.U.11 b., but with low y i e ld s  (14% t o  55%).  Thus compared with Carmacks North 

coa l ,  in the raw s t a t e  t h i s  coal i s  of s i gn i f i c an t l y  poorer qua l i t y ,  b u t  when 

washed t o  8% ash i s  of s i gn i f i c an t l y  be t t e r  qua l i ty .  

Three composites a r e  h igh-vola t i le  bituminous while the other  three  a r e  medium- 

v o l a t i l e  bituminous, indicat ing t h a t  Carmacks South cobl i s  of s l i g h t l y  higher 

overall  rank than Carmacks North coal . Hacquebard (1972) postulated t h a t  t h i  s 

d i f ference may have been brought about by an increased thickness of the overlying 

Carmacks volcanics on the southern property. However, the wr i t e r  i s  inclined 

t o  bel ieve  t ha t  the higher rank of Carmacks South coal r e f l e c t s  i t s  lower 

s t r a t i g r aph i c  posit ion (uppermost Laberge Group) compared w i t h  the Carmacks 

North coal (Mid-Tantal us Formation). 

One very in te res t ing  fea tu re  of the  analyt ica l  data (Table 7)  i s  t h a t  some 

composites have good coking cha rac t e r i s t i c s  (F.S. I .  4 t o  6%) i n  the raw s t a t e  

and others  do not (F.S. I .  %). Washing the composite t o  8% ash s i gn i f i c an t l y  

improved F.S. I .  values f o r  the coking vari  t i e s  ( t o  a range of 6% to  8$), b u t  

only s l i g h t l y  improved F.S.I. values f o r  the non-coking v a r i t i e s  ( t o  1%). 



TABLE 6 

SUMMARY OF ANALYSES PRIOR TO 1976 - CARMACKS SOUTH 

Type o f  F i xed  
Seam Ana l ys i s  Mo i s tu re  % Ash % V o l a t i l e s  7; Carbon % BTU/lb F.S. I .  Source o f  Data 

- ,  
Bottom As Received 0.75 20.43 23.61 55.21 - - Cai rnes,  1910; p .  52 , 
M i  dd l  e I I 0.76 15.90 24.74 58.60 - - I1  

* 
Bottom Dry  Bas is  - 16.2 27.8 56.0 12,220 - Cai rnes,  1910; p. 63 

Washed, Dry  
Bas i s I' - 12.7 28.1 59.2 12,980 - 

M idd le  Dry  Basis  I1  - 19.2 26.7 54.1 11,360 - 
Washed, Dry  

Basis  - 14.0 25.7 60.3 12,730 - I I 

Dry  Basis  . - 17.0 25.0 58.0 12,060 11 - 
Washed, Dry 

Basis  'I - 13.8 26.3 59.9 12,800 - 

Hole 73 - 2 

180.0 - 
190.0' As Received 0.48 37.06 19.37 43.09 - 5% P h i l l i p s ,  1973 

192 ' I1  0.51 35.24 20.60 43.65 - 9 I I 

195.6' I I 0.29 1.51 28.71 69.78 - 6% 'I 

0 
CC 211.6' 0.54 11.64 26.49 61.17 

I I I I - 9 
t'J 
c 
G 
I- W 

N 



TABLE 7 

S?'LYARY OF ANALYSES. 1976 - CARMACKS SOUTH - 
Lab. 

Hole Sample Composite Type o f  F ixed F loa t -S ink  f o r  8% Ash 
t i .  Footage No. No. Analys is*  Mo is tu re  % Ash % V o l a t a  

C-76-4 261.0-266.0 C-12 T - -5  

266.0-271.0 C-13 T - 5  

271.0-276.0 C-14 T - 5 

276.0-281.0 C-15 T - 5 

281.0-286.0 C-16 T - 5  

286.0-291.0 C-17 T - 5  

291.0-297.0 C-18 T - 5 

Composite T - 5  

Composite T - 5  

C-76-6 294.0-299.0 C-24 T - 7 

299.0-304.5 C-25 , T - 7 

Composite 

Compos i t e  

C-76-6 308.0-313.0 C-26 

313.0-318.0 C-27 

318.0-323.0 C-28 

323.0-328.0 C-29 

328.0-333.0 C-30 

333.0-339.0 C-31 

Composite 

Compost t e  

C-76-6 352.0-357.0 C-32 

C-76-6 363.0-368.0 C-33 

368.0-373.0 C-34 

373.0-378.0 C-35 

Compo s i t e  

Composite 

C-76-6 393.0-398.0 C-36 

398.0-403.0 C-37 

Composite 

Composite 

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

F - S 

A. R. 

A. R. 

A. R. 

F - S 

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

F - S  

A. R. 

A. R. 

A. R. 

A. R. 

A. R. 

F - S 

A. R. 

A. R. 

A. R. 

F - S  

(*) A. R. = As received, a i r  d r i ed ,  crushed t o  a!' 
F - S = F l o a t - s i n k  o f  C" x 28 mesh f r a c t i o n  f o r  approx imate ly  IIB ash i n  f l o a t .  



TABLE 8 

CLASSIFICATION OF CARMACKS SOUTH COAL BY RANK (A.S.T.M. SPECIFICATIONS) 

F i xed  F i xed  
Mo i s tu re  Ash % Carbon % BTU/l b Carbon % BTU/l b 

Composite % (raw ( raw ( raw ( raw ( d r y  , (mo is t ,  
No. coa l  ) coa l  ) coa l  ) coa l  ) .. ash - f r ee )  ash - f r ee  .F.S. I  A.S.T.M. RANK . 

T - 5  0.81 23.06 54.67 11,040 71.6 - % Medium V o l a t i l e  B i  tuminous 

T - 7  0.93 21.91 55.32 11,420 71.5 - 6 Medium V o l a t i l e  B i tuminous 

T - 8  0.54 29.00 48.34 10,270 68.3 14,606 6% High V o l a t i l e  A Bi tuminous 

A - 3  0.49 ' 27.02 51.23 10,710 70.7 - 63; Medium V o l a t i l e  B i tuminous 

T - 9  0.46 40.35 41.15 8,310 69.1 - 4 Medi um Vo1 a t i  1 e B i  tuminous 

T - 10 0.58 51.13 31.74 6,290 65.3 13,040 % High V o l a t i l e  B Bi tuminous 



Par t icu la r ly  remarkable i s  the f a c t  t ha t  composites T-5 and T-7, from holes 

about 1,200 f e e t  apa r t ,  have s t r i k ing ly  s imi la r  proximate analyses but d i f f e r  

markedly in F.S. I .  (1% and 63; respectively a t  8 h s h ) .  This may indicate  t h a t  

while the  chemical components of the coal a r e  identical  the respective propor- 

t ions  of the coal macerals present may be qu i te  d i f f e r en t .  Also of note i s  the 

f a c t  t h a t  four of the f i ve  seams intersected i n  hole C-76-6 a r e  ~ o k i n g  while 

the  f i f t h  (and lowest) i s  non-coking. Thus the data do not permit a d i r e c t  

cor re la t ion  of the  seam i n  C-76-4 with any of the f i v e  seams i n  C-76-6, b u t  

theproximate analyses indicate  t h a t  T-5 and T-7 may be l a t e r a l l y  equivalent. 

Petrographic knalysis  may shed some l i g h t  on these problems, and such work 

i s  planned fo r  1977. 

The above information indicates t ha t  both thermal and coking coals a r e  present 

on Carmacks South. Washing the coking va r i e t i e s  to  8% ash produced what may 

well be a good qua1 i t y  metallurgical coal .  However, the y ie lds  on washing 

a r e  ra ther  low (30% to 5Z%), hence production of metallurgical coal would 

probably be uneconomical a t  present. Similarly,  the high ash-contents 

indicate  t ha t  preparation f a c i l i t i e s  would be required t o  produce a marketable 

thermal coal from any of the composites t es ted ,  which a l so  would probably be 

uneconomic a t  present. I t  should be pointed out  t h a t  only two d r i l l  holes have 

been tes ted i n  what could be a ra ther  large  coal basin. Washing the coal t o  

(say) 15% ash ra ther  than 8% would grea t ly  increase y ie lds  (e .g .  from 55% to  

80% fo r  composite T-5). Such reserves may prove very valuable in the  fu ture  

i f  coal-prices increase su f f i c i en t l y  t o  allow economic processing of high-ash 

coal s .  



4. RESERVES 

The level  of d r i l l  hole information ava i lab le  a t  present i s  somewhat l imi ted,  

hence only approximate ca lcula t ions  of in-situ reserves can be made. The 

following reserve terminology, used by major U.S. Coal producers, i s  employed: 

Y 

Reserves Definit ion Confidence Limits Dri l l  Hole Spacinq 

Measured Thickness and + - 10% 
,' qua l i ty  predictable 

Indicated Thickness and + 30% 
qua1 i ty  predictable 

Inferred Seams a re  assumed 'I. 50% 
t o  be continuous 

1000 f t .  o r  l e s s  

S mile o r  l e s s  

1 mile o r  l e s s  

Hypothetical Outcrop data only f 100% None 

All tonnage f igures  quoted in t h i s  repor t  a r e  shor t  tons (2,000 1 b s ) .  

4.1 Carmacks North 

Measured Reserves 

The only measured reserves within the  property cons i s t  of developed coal 

within the present underground workings, which have been estimated a t  

, 30,000 tons ( M . O .  Hampton, personal communication). 

Indicated Reserves 

The Main Seam (No. 3 Seam) between the  main entry  and the Yukon River i s  

su f f i c i en t l y  continuous and of su f f i c i en t l y  predictable qua l i ty  t o  be 

classed as  indicated reserves.  

Assuming: - s t r i k e  length of 4,000 f e e t  

- average seam dip  of 55' 

- down-dip length of 430 f e e t  

- average seam thickness of 8 f e e t  

- coal density of 1.1 tons/cubic yard 
r d 9 2 0 3 l  



Reserves i n  p iace  a r e  approximately 560,600 tons. With 50% underground 

recovery, t h i s  indicates  recoverable reserves of 280,300 tons. 

Inferred Reserves 

Inferred reserves have been calculated f o r  a possible southerly extension 

of the open p i t ,  290 f e e t  along the trend of the  syncline.  ,The reserves 

have been calculated by measuring approximatley the area of coal on 

cross-sections 5+00, 4+00 and 3+00 on Map 3,  and assuming t h a t  each 

section has an influence extending half-way to  the next sect ion.  A coal 

densi ty  h f  1.1 tons/cubic yard i s  assumed. 

Section Area of coal S t r ike  length Vol ume Tonnage 
(sq .  f t . )  ( f t .  ) ( C U .  yd.)  

TOTAL 34,009 

Assuming an 80% p i t  recovery, y ie ld  would be approximately 27,200 tons. 

On sec t ion 3+00, the  most adverse, s t r ipp ing  r a t i o  would be about 2 .2 : l .  

Hv~othe t i ca l  Reserves 

In the  area t o  the  north of the open p i t  i t  has been assumed t h a t  No. 3 

seam resumes a regular  westerly d ip ,  although this has not been proved. 

, In t h i s  area hypothetical reserves may be calcula ted,  assuming: 

- s t r i k e  length of 1,400 f e e t  

- average seam dip  65' 

- down-dip length of 1,100 f e e t  

- average seam thickness of 8 f e e t  

- coal densi ty  of 1.1 tons/cubic yard 

Reserves i n  place - 501,926 tons. Assuming an underground recovery of 

50%, recoverable reserves a r e  approximately 251,000 tons. An open p i t  

extending 100 f e e t  down-dip with 80% recovery could y ie ld  about 36,000 tons 

a t  a s t r ipp ing  r a t i o  of about 10:l .  

092031 



4.2 Carmacks South 

Inferred Reserves 

With the  present l i m i t  of s t ruc tu ra l  information, and lack of data 

concerning seam thicknesses,  cont inui ty  and qua l i ty ,  inferred reserves 

may be calculated using the fo l l  owing assumptions: - 
Y 

- s t r i k e  length of 6,600 f e e t  

- average seam d ip  70' t o  northeast  

- down-dip length of 200 f e e t  

- average seam thickness of 20 f e e t  

- coal densi ty  of 1.1 tons/cubic yard 

- p i t  highwalls of 45' above and below seam 

- p i t  recovery of 80% 

In-place reserves - 1,075,555 tons. 

Recoverable reserves - 860,500 tons a t  a s t r ipp ing  r a t i o  of 10.7: l .  

Hypothetical Reserves 

The t o t a l  s t r i k e  length o t  the known coai seam i s  not known. I f  t h i s  

seam trends around the southern closure of the syncline and northwards 

along i t s  eas tern  limb, there  e x i s t s  the potential  f o r  an addit ional  

s t r i k e  length of 40,000 f e e t .  If  the seam i s  present along the  western 

limb of the an t i c l i ne ,  there  e x i s t s  the potential  f o r  an addit ional  s t r i k e  

length of 8,000 f e e t .  This addit ional  s t r i k e  length,  using the assumptions 

made above, gives the potential  f o r  f u r t he r  in-place reserves of 7,822,000 

tons (recoverable reserves of 6,258,000 tons a t  a s t r ipp ing  r a t i o  of 

10.7: l ) .  

4.3 Summary 

W i t h  the present extent  of information, the t o t a l  recoverable reserves of 

coal within both Carniacks propert ies may be summarised a s  follows:- 

Measured Reserves - 30,000 tons (within present underground mine). 

Indicated Reserves - 280,300 tons (beneath present workings ) . 
Inferred Reserves - 27,200 tons (open p i t  a rea ,  northern property) 

- 860,500 tons (open p i t  coal on southern property).  



Hypothe t ica l  Reserves - 251,000 tons ( a d d i t i o n a l  s t r i k e  1  ength, 
no r the rn  p rope r t y )  

- 6,258,000 tons ( a d d i t i o n a l  s t r i k e  leng th ,  
southern p rope r t y ) .  

Speculat ive Reserves - Unknown. Inc ludes p o t e n t i a l  f o r  presence of 
lower hor izon  i n  n o r t h  and upper hor izon  i n  
south. Y 

Tota l  p o t e n t i a l  recoverable reserves = 7,707,000 tons. 



5. CONCLUSIONS 

5.1 Results of 1976 Programe 

1. To assure  supplies of coal f o r  the  Anvil Mine over the next 

10 years an addit ional  175,000 tons must be proven, i . e .  ra ised 

from the indicated category to  the  measured category. A t  the - 
present ,  the most promising locations where there  i s  s u f f i c i e n t  

favourable information a r e  down-dip from the present  underground 

workings and i n  the open p i t  area of Carmacks North. 

2. ~ d a s s u r e  supplies of coal f o r  the Grum and Minto deposi ts ,  an 

addit ional  500,000 tons must be proven, i . e .  ra ised from inferred 

and hypothetical ca tegor ies  t o  the measured category. 

3 .  To assure supplies of coal f o r  the proposed power s t a t i on  a t  Faro, 

an addit ional  1,200,000 tons must be proven, i  .e .  ra ised t o  measured 

category . 
4. Present information i s  s u f f i c i e n t  t o  indicate  a high probabi l i ty  

t h a t  the requirements outlinpd in 1 to  3 above can be mt ,  given 

s u f f i c i e n t  addit ional  explorat ion.  

5. Present information on coal qua1 i ty  indicates  

a )  t h a t  Carmacks North coal from No. 3 Seam, and l oca l l y  a l so  

from No. 2 Seam, i s  a good qua l i ty  thermal coal which may 

be burned a s  mined; 

b) t h a t  Carnlacks South coal i s  higher i n  rank, and t h a t  some 

shows coking cha rac t e r i s t i c s .  This coal i s  a l so  much higher 

i n  ash,  indicat ing t ha t  preparation plant  f a c i l i t i e s  may be 

required t o  produce e i  the r  metal 1 urgical o r  thermal coal 

(but  the  information i s  r e s t r i c t ed  t o  two d r i l l - ho l e s ) .  

5.2 Prospects f o r  Development 

Prospects f o r  fu tu re  explorat ion and development of the  Carmacks coal lease  

area a r e  summarised in the following l i s t  of advantages and disadvantages 

Advantages 

1) Continued economy in plant  heating and concentrate drying 

operations a t  Anvil, compared with equivalent cos t  f o r  o i l .  



2 )  Possibil i  t y  of annual operating p r o f i t  r esu l t ing  from 

sa l e s  t o  other  mining operations. 

3)  Poss ib i l i ty  of reduced cos t  f o r  e l e c t r i c i t y  a t  Anvil should 

a thermal generating s t a t i on  be ins ta l  1 ed. 

4 )  Poss ib i l i ty  of a t t r ac t i ng  a r a i l  extension from Whitehorse 

through Carmacks t o  Faro i f  a  coal nine i s  developed. 

5 )  Relatively thick coal seams (average 8 f e e t  f o r  No. 3 Seam 

on Carmacks North, average about 20 f e e t  f o r  Laberge coal 

; on Carmacks South). 

6 )  Coking charac te r i s t i cs  of some Carmacks South coal . 

7 )  Ease of access to  the area by exis t ing highways. 

8) Abundant supply of water from the Yukon River should preparation 

f a c i l i t i e s  be required. 

9 )  Abundant supply of power from N . C . P . C .  transmission l ine .  

10) Cyprus Anvil holds 100% equity in most. of the property, and  

an option agreement with a royalty clause on the  remainder. 

Disadvantages 

1) Lack of information. Further exploratory d r i l l i n g  over such 

a large  area would be very expensive. 

2 )  Long haulage distances from extremities of property ( u p  t o  5 

miles) ,  and s teep gradient  of haulage roads out of valley 

of Yukon Rjver. 

3)  Steep dips of coal seams i n  most of the area (55 to  90'). 

4 )  High ash-contents, pa r t i cu la r ly  i n  Carmacks South coal ,  which 

may necess i ta te  preparation f a c i l i t i e s  even for  coal f o r  

thermal use. 



6. RECOMMENDATIONS 

An ex tens i ve  e x p l o r a t i o n  programme f o r  1977 i s  proposed, c o n s i s t i n g  

f o l  1  owing work: - 
o f  t h e  

Photogrammetry 

Some a d d i t i o n a l  photogrammetry i s  r e q u i r e d  t o  upgradeuthe 

o f  topographic  mapping i n  t he  areas o f  a c t i v e  e x p l o r a t i o n  

w i l l  enable accu ra te  l o c a t i o n  o f  t renches and d r i l l  ho les 

in, 1976, and a1 so reso lv? p resen t  u n c e r t a i n t i e s  rega rd ing  

sohe o f  t h e  lease  co rne r  pos ts  and boundaries.  

Geophysics 

s tandard 

. T h i s  

compl e ted  

l o c a t i o n  o f  

Lack o f  exposure over  most o f  t h e  p r o p e r t y  would r e s u l t  i n  a  ve ry  

cons ide rab le  expense i n  diamond d r i l l i n g  t o  p rov ide  t h e  necessary 

i n fo rma t i on ,  hence every e f f o r t  must be made t o  employ geophys ica l  

methods t o  l o c a t e  coa l  seam suboutcrops and h e l p  o u t l i n e  s t r u c t u r e s .  

O f  t h e  methods which have been t r i e d  t o  date,  C.E.M. appears t o  

o f f e r  t h 2  most p o t e n t j a l ,  and Y.?.F.-E.Z., 2nd s c i n t i ? ? o s e t z r  

surveys may g i v e  p romis ing  r e s u l t s .  Methods which have n o t  y e t  

been t r i e d  a r e  se ismic and g r a v i t y  surveys. An ex tens i ve  programme 

o f  geophys ica l  exper imenta t ion  and survey ing  i s  proposed. 

S tak ing  

Depending upon t h e  outcome o f  t h e  geophys ica l  r e s u l t s ,  t h r e e  a d d i t i o n a l  

leases  may be s taked ad jacen t  t o  Carmacks South t o  cover  t h e  eas te rn  

l i m b  o f  t h e  sync l i ne .  

D r i l l i n g  

T o t a l  c o n t r a c t - c o s t  f o r  diamond d r i l l i n g  i n  1976 was s l i g h t l y  under 

$30 pe r  f o o t ,  and t h i s  i s  cons idered t o  be ve ry  h i g h  f o r  t h e  amount 

o f  i n f o r m a t i o n  ob ta ined .  Thus an a t t emp t  w i l l  be made t o  s u b s t i t u t e  

ro ta r y -pe rcuss ion  d r i l l i n g  f o r  diamond d r i l l i n g ,  a t  l e a s t  f o r  a  

l a r g e  p a r t  of  t h e  work. Such a  move should r e s u l t  i n  a  l owe r i ng  o f  

d r i l l i n g  c o s t s  by a t  l e a s t  50%. Geophysical l o g s  would be r u n  on 

r o t a r y  ho les,  r e s u l t i n g  i n  a compara t i ve ly  smal l  l o s s  o f  i n f o rma t i on  



brought about by the loss of core, and the coal seams themselves 

could s t i l l  be cored for  analytical work. 

A programme of exploratory dri  11 ing i s  proposed, primarily con- 

cerned with outlining measured reserves for  the shortzterm supply 

of coal for  Anvil, and secondarily concerned with increasing 

structural and s t rat igraphic control over larger areas of the 

property. 
r 

a )  Six holes in the open p i t  area ( to ta l  1,200 f e e t )  to t e s t  

the width, depth and southerly extent of the syncline and t o  
assess the f eas ib i l i t y  of extending the p i t .  These holes 

must be dr i l led  th i s  year in order to determine whether or 

not th i s  area can produce coal when the present supply i s  

exhausted. 

b) One additional hole on the section inmediately north of the 

nresent r undergr~und wcrkings ( 8 5 ~  f e e t ) ,  t o  res~j\!o n r o c n n t  r ..-..-" 

uncertainty about the geological structure and assess the 

f eas ib i l i t y  of a northward advance of the existing under- 

ground workings. Since stratigraphic information i s  c r i t i c a l  

a t  t h i s  location, diamond d r i l l i ng  i s  proposed for  th i s  hole. 

c )  Two additional holes to  t e s t  the down-dip extent of the main 

seam beneath the underground workings (1,400 f e e t ) .  These 

holes wbald be particularly necessary i f  the d r i l l i ng  out- 

lined in 1 and 2 above should f a i l  to  locate readily access- 

ib le  coal. If i t  should be decided before the summer that  

a second, lower portal i s  not feasible ,  then th i s  footage 

could very usefully be employed in the open p i t  area since 

i t  i s  possible that  the syncline i s  accompanied by an ant i -  

c l ine on the west which may yield additional surface 

reserves. 

d )  On the southern property, d r i l l i ng  information i s  confined 

to  a s t r ike  length of 3,600 fee t  over a narrow width. The 

most sat isfactory method of exploring th is  property further 



i s  t o  s t ep  away from t h i s  area ,  and probe a l a rge r  prospec- 

t i v e  area with holes a t  spacings of approximately 2,000 t o  

4,000 f e e t .  S i t ing  of such holes would be contingent upon 

s a t i s f ac to ry  geophysical r e su l t s .  



7. COST SUMMARY 

7.1 Expenditure i n  1976 

To ta l  expendi ture du r i ng  1976, i n c l u d i n g  a1 1  f i e l d  programmes and o f f i c e  

work, was as fo l l ows : -  . 

c. 

Account Code Code D e s c r i p t i o n  

0  1 Sa la r i es  and Wages 

0  2 S tak ing  

07 Topographic Surveys 

D r i l l i n g  

Trenching 

Roads 

Ana lys is  and Tes t ing  

F i e l d  Equipment and Suppl ies 

Accommodation 

Fuel 

Rotary Wing 

Fixed Wing 

Miscel laneous Transpor ta t ion  

Proper ty  Maintenance 



7.2 Proposed Expenditure in 1977 

Total expenditure proposed during 1977 has been outlined in A.F.E. No. 77-2020. 

Account Code Code Description 

Salaries 

Staking 

Line Cutting 

Geophysical Surveys 

Topographic Surveys 

Drilling 

Analysis and Testing 

Field Equipment and Supplies 

Accomoda ti on 

Fuel 

Miscellaneous Transportation 

Proper ty  M;i ntenance 
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APPENDIX I 1  

D R I L L  HOLE LOGS, CARMACKS NORTH 



Diamond Drill Record . 
. Tesl i n  E x p l o r a t i o n  L td .  COMPANY NAME 

PROPERTY NAME C a r n ~ c k s  N o r t h  ' 
DnlLLlNG CONTRACTOR - C a r o n  Di'amond D r i  11 i n q  C O M U E ~ ~ E D  October 21, 1973 

October 25,  1973. 



- --. - -- 7.-_. ---- -- -- 
COLbA9: HOLE SJRVEY 

FOOTAGE I AZIMUTIt I DIP 
Uiamond Drill Recod . PAGE 2 or 3 

COMPANY NAME 73-2 
PROPERTY NAME CLAIM NAME 

DnlLLlNG CONTRACTOR - I COMMENCED I 
ASSAY E R FINISHED 

PURPOSE OF HOLE PnOJEcT NO 
-- - - - 

DESCRIPTION 
SAMPLE ASSAYS 11 

I I I I I 
I I I 1 I I 1  

J 

- 
119.0 126.5 S i l t s t o n e  - dark  q r e y  t o  b lack .  s h a l v .  Often ara-w. 

poorl; de f ined  bands o f  v e r y  f i n e  g r a i n e d  sands tone .  Rare c a r b o b c e o u s  

s h a l e  and coal  p a r t i n g s .  Core a n g l e  a t  122 '  = lo0. - 
126.5 130.4 f4udstone - b lack  and d a r k  g r e y ,  in t e rbedded  and in te r l aminaked .  

130.4 144.4 Conglomerate - well  packed, pebbles  up t o  S" ,. subanqu la r  t o  subrounded. 

I Pebbles  o f  b lack  and l i g h t  brown c h e r t  and w h i t e  q u a r t z .  Ca_lcareous 

g r i t  ma t r ix .  Core a n g l e  a t  144.4 '  = 20'. 

144.4 1153.0 ldudstone - black t o  da rk  q r e v ,  s l i b h t l v  s i l t v .  minor s i l t ' p -  i a 

C o r e u l e  a t  150 '  = 70'. - 
153.0 157.0 Conglomerate. 

157.0 162.0 G r i t  - yel low,  f e l d s p a t h i c ,  b l ack  c h e r t  speck led ;  s c a t t e r e d  - subt-ounded 

subanqular  pebbles  up t o  1". Core a n q l e  a t  162"= 20'. 



- --- . , -  - .-.. ----- -- ..-. .) 

COLLAR: HOLE SURVEY Diamond Dril! Record . 3 
t:OlITW FOOTAGE At lMUTl l  DIP 

COMPANY NAME 
' 

f .UT PROPERTY NAME CLAIM NAME 
f LEVAT 10% 

DnlLLlNG CONTRACTOR -- COMMENCED 
LCCSE3 EY ASSAY ER FlNlSHED 
C A i E  LCSCEO 
t'AP i i i i t i lEt:CE hO. METHOD: PURPOSE OF HOLE PROJECT NO 



- .- - --.--.. ----. --. 
HOLE SURVCY 

FOOTAGE I AZIMUTII ( DIP 
- - 

12,240 ' I C o l l a r  I - k9oU/ 

CAY: LOCZED I 1 I 
L'AP R i i E 3 E t ; C E  KO. thETHOD: I 

Diamond Drill Record . FAGS , 1 0' - 1 - . 
COMPANY NAME 

' T e s l i n  ~ ' x p l o r a t i o n  Ltd. 

.Carmacks North PROPERTY NAME 
DRILLING CONTRACTOR -. Caron: Diamond Drill i ng 

FUAPOSE OF HOLE 

n o L E  t40. 73-3 
CLAIM NAME 

COMMENCED October  25,  1973 - 
FINISHED October  25. 1973 
PnOJECT NO. 



I COLLAR: Not surveyed HOLE SURVEY 
F.J:ll:l 

r AST ; PROPERTY N A M E C A ~  
DRILLING CONTRACTOR 
ASSAYER i n ~ ~ r i n g _  
PURPOSE OF HOLE - ' PROJECT NO. 



------ Diamot1.d Drill Record PAGE 2 c i  7 
COLUR:  HOLE SURVEY 

hJil11l COMPANY NAME c-76-1 
PROPERTY NAME CLAIM NAME 

OnlLLlNG CONTRACTOR - COMMENCED 

LCGCEO 6~ ASSAY ER FINISHED 

PURPOSE OF HOLE PROJECT NO 

, 



---- - --- ..-- -- 1 4 i : r r m t a  ti l h i i t  ktecui4ci ? A X  ti 7 
COMPANY NAME HOLE 110. ' C-76- 

PROPERTY NAME --- CLAIM KAME 

DRILLING CONTRACTOR -- COMMENCED 

ASSAYER FINISHED 

PURPOSE OF HOLE -.- PnOJECT NO 

CCLWR: 
hS.I111 

C AS7 

ELEVAThO'V 

LCCCEO EY 

OXYE L O C t E D  
"nD .SEiEaS\CE h O  

.- .- 
SAMPLE LJ ASSAYS 

F3C8.! TO RECOVV DESCRIPTION 
I 

FROM TO WIDTH NO. I 
I 200 1 311 90%+ 265 - 289 I- coarse-gra ined conglomerate w i t h  m inor  i s o l a t v d  C O A ~  nodules, 

cor t d  I ' ,+o 
289 - 290 - mudstone; medium qrev  t o  brownish a m  c o w  a - 1 ~  8. - 1 .  
297 - 297.5- sandstone. 1 

311 312 25% B lack  t o  brown COALY shale. 
-"- 

1 I 
312 317 60% Dark brown mudstone, COALY i n  places; beddinq i n d i s t i n c t . -  --- 

I 

317 1 341 75-904; Irludstone: b r o w n k h  a rev  t o  -_v: bedding d i s t i n c t  i n  places; 

Core ang le  a t  320' =70°; some very  m inor  COAL s c a t t e r e d  throughout .  
I 

i Sandier  w i t h  i n c r e a s i n g  depth co re  ang le  at'339'=70°; some - s e c t i o n s  of 

c o r e  v e r y  broken. 

341 345 20% Poor recoverv: COALY s i l  t s t o n e  and ve i  J fine-%buA&ck&-..-- 

t 
l i g h t  brownish grey; co re  ve ry  broken. 

i 

HOLE SURVCY 
DIP 

- 

FOOTAGE 

METHOD: 

AZIMUTII 



X T E  LOS3tt) I I I 
!.'A? R i f  EREXCE NO. METHOD: I 

OCCL A 4 4 .  7 

COMPANY NAME 
PROPERTY NAME -- CLAIM NAME 

DnlLLlNO CONTRACTOR -- CO~AMENCED 

ASSAY E R FINISHED 

PURPOSE OF HOLE 

t 
SAMPLE ASSAYS 

1 
F3S!.l TO RECOVY DESCRIPTION FnoM TO WIDTH NO. 

I 
I 

400 409 90% Sandstone; very f ine-grained t o  fine-grained; brownish g r e t  t o  l i g h t  
I 

I 

m ~ t i ~ a t e  beds . 



t ns; 
ELEV;TION 

LCGCED 6 Y  

GATE LOGGED 

- .  

89iasl1oi1c.i D d i  Record 
COMPANY NAME 
PROPERTY NAME 

DRILLING CONTRACTOR -- 
PURPOSE OF HOLE 

? C 7 , HOLE 110. C-76-1 
CLAIM NAME 

COMMENCED 

FINISHED 

PROJECT NO. 

1 579 1 584 ( 75% ~~onglomeraticsandstone; medium t o  c o a r s e - q r a i n e d .  brown to- l i a h t  arev: I . I I I 



tiOLE SURVEY 
FOOTAGE 1 AZlMUTll 1 DIP 

ELEVATION 

LCC-GED 6Y 

KATE L C t S i D  
:?AP REFEREXCE hO. hCETHO0: 

jJ iarxionl,;j Drill I<ccura 
COMPANY NAME 
PROPERTY NAME 

DRILLING CONTRACTOR - 
ASSAY ER 
PURPOSE OF HOLE -- 

P A S ~  6 ' C' 7 

I HOLE no. . C 76 1 - - 
CLAIM NAME 

( COMMENCED I 
I FINISHED I 

PROJECT NO. I 

sandstone.generally with muddy matrix; some poor consolidated and breaks 

up in water; many mud seams; minor quartz veining; minor thin (fraction 

of an inch) COAL beds? and lenses throughout, mostly associated with 

I I coarse-grained sandstone; all medium to light grey; core snsle 80-85'; I 

increasingly coarse-grained and conglomeratic 661'-666'. 
. 

. 

666 668.5 95% Massive fine-grained medium grey mudstone; sandier towards 667.5': 

Core angle 85'. 
r 



----..- ..--. ------- 
CoLLVI: HOLE SURVEY 

FOOTAGE AZIMUTII  DIP 
Uiamorl ti kfrr'iil Recorri 

h3iilll COMPANY NAME 
c AST PROPERTY NAME -- 
ELEVATION 

DRILLING CONTRACTOR - 
LOGGED bY ASSAY E R 
CATS LOGGED 
. . .O  ----- .. rr .  n;rzcE::CE h0. METHOD: 

PURPOSE OF HOLE 

HOLE NO. - 
CLA1.U NAME 

COMMENCED 

FINISHED I - I  
PnOJECT NO. I 



2 1  1 32 15% Medium-grained muddy sandstone. 11 
32 42 20% G r i t t y  dark brownish grey nudstone.. Core angle increases from 10' a t  18 '  I 

t o  50' a t  4 2 ' .  
< -- 
42 47 80% Arkosic sandstone; medium-grained, muddv, poor lv  ~ n s o l i d a t c d :  -- 

Core angle 45'. , 



_ - - -  ---- ..--- - __-. 
CI"LUR; t1Ot.E SUP.VLY Uiaailoil c l  Driil Recorci PAGE 2 ci 6 

hJ:llll FOOTAGE AZlklUTII DIP 
COMPANY NAME 

f .\ST 
PROPERTY NAME - CLAIM NAME 

ELEvAT~OS 
DRILLING CONTRACTOR - COMMENCED 

LCGCED 6 Y  ASSAY ER - FINISHED 
CATE LOGSED - 
L'AP R I i E ? E X C E  LO. METHOO: 

PURPOSE OF HOLE 

- 
I I , 

FZC!.: I 70 RECOVY DESCRIPTION SAMPLE ASSAYS 
FnOM TO WlOTH NO. 

I 
I 

149 ( 155 Interbedded brownish grey mudstone and black COALY shale. . 

155 182 80% L i g h t  grey t o  dark grey, f ine-qrained q r i t t v  mudstone. . 
4 I 1 

1 1 175' - core angle 55'; 178.5' - 2" COAL and COALY shale. 1 1 1 1 1 1 1 1 I 
la:, 1qn snn Muddy sandstone; f ine-grained,  l i g h t  t o  brownish qrey; sore f i n e l y  I 

laminated; core angle 55'. 

190 193 Black COALY mudstone o r  shale. 1 1 1 1 1 1 I I I I I 
193 1 200 1 80% Medium-grained Tantalus conglomerate. 

-200 / 207 80% Interbedded, dark grey t o  black, mudstone, ;hale. COAL (a number o f  beds : 

1 t o  3 - 4" th ick) ;  s l ickensided throughout;'core angle 65'. 

225 90% Ve r u  f ine-arained dark arev muastppe- ara-1- 

medium-grained sandstone a t  225'. Core ang1.e 213' - 60'; , 



CLAIM NAME I 
COtAMENCED 

FINISHED 

PROJECT NO. 



-- - --. - -..--- 
I jOLE SURVEY 

FOOTAGE 1 AZIMUTI I I DIP 
, h)ia~fioi~rl Uriii Rccorii 

COMPANY NAME 
PROPERTY NAME - 
DRILLING CONTRACTOR -- 

r .\ST 
ELEVATION 

LCGCEO 6Y 

CATE LOSGEO 
?.'AP 7 i i ' E R E i ; C i  h3 

PURPOSE OF HOLE ' 
METIiOD: 

( CLAIM NAME I 
COMMENCED 

FINISHED 

f ZS.'.! T3 I 
464 1 587 

587 

RECOVY 

95% 

593 

-cmtinu?d- 

593 

DESCRlPTlON 

496-497'- fine-grained, poorly consolidated, muddy sandstone; organic 

609 1 95% 

i 
616 1 622 

95% 

, 609 , 616 , 95% , Gritty mudstone, fine-grained; medium to dark grey; some laminated; 

40% 

40% 

50% 

622 

628 
I 

SAMPLE 
FROM 1 TO (WIDTH I NO. 

I I I 

I l l 1  

Medium-grained to fine-grained conglomerat;; some sections with white 

vein quartz matrix. 

628 

630 

4 

- 
ASSAYS I 

I I I 1 I 
i 

I 
debris on bedding planes; core angle 70°, 547-552'- conglomerate, 

s1 ight 1 imonitic, muddy, poorly consol idated. 

Conglomeratic sandstone. 

minor organic debris. . . 

Interbedded bright COAL, black COALY shale and dark grey COALY mudstone. 

Black COALY shale and COALY grey mudstone-minor COAL. 

COAL. 

---.--- 

I 

te 

CD. 
C\3. 

I 
- -  

1 

80% 

95% 

Dark grey COALY mudstone.with abundant plant debris. Locally thin COAL 

beds up to 1" thick. Core angle at 631'=60°; 

Fine-grained light to dark-grey finely laminated sandstone. 

I 

1 

COAL -bripht and clean. - 
Finely laminated, medium to dark grey'gritty mudstone, b e p ~ i n g  increas- 

ingly sandy with depth. Core angle 60'. Plant debris throughout. - 
648' - 2" COAL. 653' - 1" COAL, 656' - 3" COALY mudstone.- 
Fine to medium grained-medium grey sandstone. Graditlona? contact with 

above. Core anqle at 668' = 600. 

630 

641.5! 643 
w 

643 661 ' _ .  

661 1 669 
5 - I 

.- 

638 

95% 

95% 

100% 

638 1 641. 



- -..-.. *-.---. D ixi~on.r.I h i i i  Recurci COLWR: HOLE SURVEY 
FOOTAGE ALIMUTIt DIP KJil;il - COMPANY NAME 

t .\St. PROPERTY NAME 
ELEVATl0:J 

DRILLING CONTRACTOR COMMENCED 

DATE LOGSEO PURPOSE OF IiOLE .,.= ----I- . .  ...- a:?;.-,:~.cS P a .  METHOD: 



I 

I , t.UT 

ELfVATiON 
PROPERTY " t A n A c  

DRILLING . ... . 
LCGGEC 6Y 
e. -- ASSAY ER 
- - I =  LC)SSES ... ,.-...--- A- .,m. a- 

!:;= iiEFEr'E:.CE SO. KETHOD: 
I ' U I < ~ U ~ C  ur ~ U L C  

DESCRIPTION 

1 813 1813.5 100% coarse-grained l i g h t  grey sandstone w i t h  dark grey mudstone par t ings  

and carbonaceous par t ings . .  

813.5! 819 95% Dark grey s i l t y  mudstone w i t h  carbonaceous part inqs.  Possib le f a u l t  a t  

819' - Beddins d i r e c t i o n  c-. . 
819 1 821 1 95% 1 Coarse-qrained l i s h t  srev oebblv sandstone w i t h  carbonaceo- 

I ! Core angle a t  8201=380. 

i I 
t 
i END OF HOLE. ' 

. . 

I 

PA;: 6 CS3 6 - 
HOLE 140. C - 7 6 - 2  
CLAIM NAME 

COMMENCED 

FINISHED 

PFIOJECT NO. 

SAMPLE 11 11 1 ASSAYS 



- --- -. - - -- .- - - ... - - . -- . . . .- .- - - L) iarintjr l,Li oi.nili i<ecvs';k ?AGE 1 :,= 5 ~. 
CDLU~: Not surveyed )!OLE S L ~ ~ V ~ Y  

15,200 FOOTAGE AZIMUTII DIP K.311 11 COMPANY NAME Cyprus-!nvil Mininq Corporation 
c :,ST 9,400 Collar 0 8 2 ' ! - 6 o C  
ELEVATION 3001 0 7 ~ "  - 6 1 ~  

PROPERTY N A M E ~ A ~ ! ) . ~ A C K S N O R T H  
Caron Diamond Dri 1 1  i ng 

P. Hannigan 600' 074c -6zC DRILLING CONTRACTOR ,, 
L C t C E D  6 Y  - ASSAY E R Cyclone Enqineerinq 
CATE LOGGED PURPOSE OF HOLE PnOJECT NO. 
t . Z ~  i i = : : ~ ~ .  -. ,..- ..Ci h3. GETHOD: Sperry-Sun 



- - - ---.-. ...---.. -- -. 
tiOLE SURViiY Lhnaoid  h i i l  iiecorci ?A*: COL4dR: 

FOOTAGE AZlhWTII DIP 13111 t1  COMPANY NAME 
CAST PROPERTY NAME CLAIM NAME 
ELEVATION 

DRILLING CONTRACTOR - COIAMENCED 
LOGGED 6 Y  ASSAYER FINISIIED 
D A 7 f  LOGZED ..- -.--- -= PURPOSE OF HOLE .. -? ;\=r:;\-XCE KO. METHOD: 



L :Ji 

ELEVATION 

LCGGEO 6 Y  

DATE LOGSEO 

COMPANY NAME -- 
PROPERTY NAME -- 
DRILLING CONTRACTOR -- 
ASSAY ER 
PURPOSE OF HOLE 

HOLE IJO. C - 7 6 - 3  
CLAIM NAME 

COMMENCE0 

FlNlSIlEO 

PROJECT NO. 

f SAMPLE ASSAYS 
FRO!.! TO RECOVY DESCRIPTION 

241 263 -70% Mudstone and very fine-grained sandstone-dark srev t o  brownish-arev: 

I 

I 

& 
I 



- - - -.-- -- 
C0LG.R: HOLE SURVEY 

K 3 i l l l l  FOOTAGE 1 AZIMUTII 1 DIP 
I I I 

ELEVATION 

LCCSEO 6Y 

C A i E  LCtSED 

COMPANY NAME 
PROPERTY NAME 

DRILLING CONTRACTOR - 
ASSAY ER 
PURPOSE OF HOLE .-,- 

?kSE 4 :.= 9 

E 0 .  - 6  I 
CLAIM NAME 

COMMENCED 

FINISHED 

PROJECT NO. 

SAMPLE I I ASSAYS 11 I FRC!.! 1 TO ~ R E C O V Y ~  DESCRIPTION 

I I 1 s o f t .  

350 363 "'70% COAL - v a r i e s  f rom sh inv  t o  d u l l  l u s t r e :  c l e a n  t o  mmmhiL-, 350.0. 

f r i a b l e ;  s o f t  t o  medium hard; crumb~lv core. 356.5 

363 381 - 9 0 %  Sandstone-very f i ne -g ra ined ;  carbonaceous i n  p a r t s ;  m inor  mudstone l a y e r s  
I 

I I I I in te rbedded ;  c a l c i t e  s t r i n g e r s  present;  minor  r i p - u p  c l a s t s  o f  da rk  a r e v l  
I 

i I mudstone a t  371' and 3801, a l s o  c a l c i t e  l a y e r s  p resen t  a t  376'; . 

i carbonaceous s t r i n g e r s  a t  380'; co re  ang le  a t  366'=50\ ' . -  
r 

381 I 3 9 6  Iw)o% Mudstone- dark  grey; carbonaceous i n  part;: c a l c i t e  s t r i n l l e r r . p n i l l . h :  

I minor  f i n e - g r a i n e d  medium grey sandstone l a y e r s -  inc rease  w i t h  depth. -- 
Core angle a t  385'-40°. 

I Je 396 (425  4 0 %  Sandstone- l i g h t  grey;  medium-grained t o  coarse-grained, g m o s t  whi te ;  

ct 
r 1 cou ld  be calcareous; medium hard; a few pebbles p resen t  in_.parts; shale 

I 

1 I pebbles predominant; bedding n o t  d i s t i n c t ;  a t  424-425'- more mudstonP 

pebbles present-about  10% pebbles; minor  carbonaceous layers ;  cou ld  be 



--- 
Ct LLm: t!OLE SURVEY 

FOOTAGE A l lMUT l l  DIP 
Il)iamoml Orill Recorci 

hJ1111l COMPANY NAME 
CAST PROPERTY NAME - 
ELEVATION 

DRILLING CONTRACTOR -- 
LCGEED 6 Y  ASSAY ER 
CAT: LCSGED 
!'An R i F E R E X C E  h O  UETHOO: 

PURPOSE OF HOLE 

?AGO- 5 t i 9  

HOLE NO. - 
CLAIM NAME 

COIAMENCED 

FINISHED 

I I 

Contd c l a s t s  a t  upper con tac ts  o f  COAL layers ;  mudstone-dark grey; c a l c i t e  

s t r i n g e r s ;  COAL l a y e r s  - sh iny  l u s t r e ;  b r i t t l e ;  f r i a b l e .  - 
442 443 *-80% COAL - shiny; s o f t ;  and b r i t t l e ;  f r i a b l e ;  clean; o l a t v .  

I I 586 ' ~ 1 5 ~ .  

602 1608 "90% Sandstone- 1 i g h t  grey; carbonaceous; f i ne -q ra ined ;  ca lcarequs lenses r a r e :  

I Core ang le  a t  606'=20°; minor  mudstone layers .  
1 - 

608 (612 4 0 %  Mudstone and s i l ts tone-mudstone dark  grey; s i l ts tone-muddy grey and -. 
I c.r.3-riaceous. 



CCLWR: HOLE SURVEY 
OTAGE I AZIMUTII  I DIP 

ELEVATION 

LCGEED 6Y 

Di:itii~llcl Uriii Record ? A  
6 :i J 

COMPANY NAME 
PROPERTY NAME CLAIM NAME 

DRILLING CONTRACTOR - COMMENCED 

ASSAY ER FINISHED 

PURPOSE OF IiOLE 

t -. 
SAMPLE ASSAYS 

FaC!: TO RECOVY DESCRIPTION FnoM TO WIDTH NO. 

612 615 4 0 %  Mudstone-carbonaceous w i t h  COAL par t ings -dark  g rey  t o  b l a c k ;  ca lcareous 

s t r i n g e r s  abundant; COAL i s  shiny and b r i t t l e .  , 



r ASS PROPERTY NAME CLAIM NAME 
ELEVlTiON 

DRILLING CONTRACTOR - COMMENCED 
LOGGED 6Y  ASSAY E A FlNlSHEO 

GATE LCSGEO ..., ----'-.' ' PURPOSE OF HOLE PROJECT NO. ...- nzrznz.rCi:  SO. METHOD: 



GATE LCCGED I I I ...- - - - . . . .C , .  L .. e r  m : ~ : a - o . ~ E  %a. METHOD: 

COMPANY NAME 
PROPERTY NAME - 
DRILLING CONTRACTOR ,, 
ASSAY E R 
PURPOSE OF HOLE 

?*GI 8 cr 9 

HOLE 1.10. . C-76-3 
CLAIM NAME r 1 COMMENCED I 
FINlStIED 

PROJECT NO. 

I 

FRC!.! 

717 

720 

TO 

720 

730 

RECOVY 

&8O% 

-'go% 

1 

SAMPLE ASSAYS 
DESCRIPTION II 

FnOM TO WIDTH NO. 1 I 
Sandstone and conglomerate interbedded; as 710-717'; sandstone - 1 i q h t  

g rey  t o  whi te ;  medium t o  coarse-grained; conglomerate - 80% pe'bbles: 

pebbles diameter up t o  1". 
t 

Pebbly sands tone- l i gh t  g rey  t o  whi te ;  coarse-grained; 40% l~ebb les ;  A 

diameter  o f  pebbles up t o  1"; carbonaceous ' i n  par ts ;  b e d d i ~  

ca lcareous lenses and s t r i n g e r s  p resen t  i n  Dar ts .  

4 3 0 %  

-90% 

-90% 

9 0 %  

739 Pebbly sandstone- 1 i g h t  g rey  t o  whi te ;  medium t o  coarse-qrained; 0-40% 

pebbles; few t h i n  conqlomecate lavers :  digmeter o f  t n  1" 

i n d i s t i n c t  bedding; co re  ang le  a t  755'-40°. 

Mudstone-medi urn grey, s o f t ;  non-carbonaceous; i n d i s t i n c t  bedding. 

Sandstone- l i g h t  g rey  t o  brownish-grey; coarse-grained; few pebbles; 

i n d i s t i n c t  beddinq. 

Mudstone-dark grey t o  b lack;  medium hard: c a r w s :  u&y +n w t c .  

Mudstone- dark  grey; s o f t ;  i n d i s t i n c t  bedding. 

Pebblv sands tone- l i ah t  are" t o  .. n-la 
pebbles up t o  kt' i n  diameter.  carbonaceou; i n  par ts ;  bedd 

Core ang le  a t  734'--/40°. 

Mudstone-dark g rey  t o  b lack ;  medium hard; carbonaceous; in1 

bedding . 

730 

760 

731 )+go% 

Y 

1 
I 

= -  
n3 
0 

+- 
. 

! 

760 .763 

763 1766 

I 
766 ( 7 7 1  

-90% 

~ 9 0 %  

. 731 / 737 

1 

I 

737 739 



ELEVATICN 

LOGGED BY 

D n i e  :cc;~a 

COMPANY NAME 
PROPERTY NAME - 
DRILLING CONTRACTOR -- 
ASSAY E R 
PURPOSE OF HOLE 

PACE 9 CF 9 

HOLEIJO. . C-76-3 
CLAIM NAME 

COMUENCED 

FINISHED 

- - 
ASSAYS 

FW!A TO SECOVY DESCRIPTION I 

771 785 - 90% Sandstone-fine-qrained; l i a h t  srev;vuqav i n  ~ a r t s :  few c a l m s  

s t r ingers ;  core angle a t  775'- 20'. 

791 -90% Mudstone-soft; s l i g h t l y  carbonaceous; dark grey; crumbly i n  parts.  I 
793 -80% Mudstone grading i n t o  f ine-qra inede l iah t  srev s-qhtly c a r h -  

aceous; few -calcareous s t r inqers ;  Core anqle a t  792'+20 . 0 

. 794 "'9n'X S a n d s t o n e - c a a r s p - a r a i  +.a --: 
carbonaceous s t r i nge rs  and blebs; no d i s t i n c t  bedding. 

1 

1 

I 
Y I 

-- 
I - I 



Ui:itllolli.t Lhiil 1Lcco~ d 
COMPANY NAME Cypt-~ls Anv i l  Minin-inn 
PROPERTY NAME ---- CARMACKS NORTH 
DRILLING CONTRACTOn , ,  COMMENCED September 16. 1976 

September 22,  1976. 

72 108 4 0 %  
. 

I 
- a  I 

S i l  tstone and mudstone; dark grey t o  medium gEey, i n d i s t i n c t  beddinq; 

very few pebbles; non carbonaceous;. few f ine-grained sandstone lenses 
$1 

present .  Core angle a t  89 40'; 1 0 8 ' 1 ~ 5 0 ~ .  -. 

b ! 

--- 



Ui:~slio~l ti Driii liecord 
COMPANY NAME 
PROPERTY NAME --- 
DRILLING CONTRACTOR - 
ASSAY E R 
PURPOSE OF HOLE 

I CLAIM NAME I 
I COMMENCED 

FINISHED I 
I PflOJECT NO. I 

hard; core angle a t  161'-.20~. 



I f #\ST 

E i E V i T i C N  

LOGGED 6Y 

I DATE LOGGED I I I 
!.'A? SEFERESCE SO. 1 METHOD: I 

COMPANY NAME 
PROPERTY NAME -- 
DRILLING CONTRACTOR -- 
ASSAY ER -- 
PURPOSE OF HOLE 

A G ~  3 ci 8 

t4O. . C-76-5 
CLAIM NAME 

I COMMENCED I 
FINISHED 

PROJECT NO. 
!- I -- 

SAMPLE ASSAYS 
3 TO SECOVY DESCRIPTION 

FnOM TO WIDTH NO. I 
257 261 -80% Conglomerate- pebbles up t o  !i" i n  diameter; 70 - 90% pebbles. 



-- ---- - . . . .- - - - 
t i ~ ~ r  SLIRVCY---" Ui:;.ii~cln k t.1 Uriit & C U ~ . L ~  PACE 4 ~i 8 

CCLMR: 
hJii11l f00TACE AZIMUTII - DIP COMPANY NAME 
C - U T  PROPERTY NAME CLAIM NAME 
ELEVATION 

DRILLING CONTRACTOR - COMMENCE0 
LOGGED 6Y ASSAY ER FINISIIED 
CATE LOCSED PURPOSE OF HOLE 
!':? REFEREXCE hO.  HETHOD: 



- --...- 
COLLAR: HOLE SURVkY 

KSi I l l l  FOOTAGE ( AZIMUTII ( DIP 
I I I 

ELEVATiON 

LCCCEO 6 Y  

C A i E  LOGGED 
?.'A? R i i E 3 E : ; C i  SO. METHOD: 

Uiamm i d  h i i i  k c o r d  
COMPANY NAME 
PROPERTY NAME -- 
DRILLING CONTRACTOR -- 
ASSAYER 

PURPOSE OF HOLE - 

- 
P A X  5 CF 8 

HOLE 140. 

CLAIM NAME 

COMMENCED 

FlNlSHEO 

PROJECT NO. I 



 PA;^ 6 c i a  

HOLE t10. C-76-5 
CLAIM NAME 

COMMENCED 

FINISHED 

PnOJECT NO -i ELEVATION 

LCGGED 6Y 

PROPERTY NAME 
DRILLING CONTRACTOR - 
ASSAY ER 
PURPOSE OF HOLE 

I 



K511111 I FOOTAGE I AZIMUTII DIP 
I I COMPANY NAME - - -- 

PROPERTY NAME -- 
E L E V i T i C S  

DRILLING CONTRACTOR -- 
LCGCEO 6 Y  

ASSAY ER 
CAT; L 0 5 5 i 5  

PURPOSE OF HOLE 

PAGE 7 t i  8 

HOLE NO. C-76-5 
CLAIM NAME 

COMMENCED 

FINISHED 

PROJECT NO I 



------- ------..-.----....---. 
, ::-~fi: rio~c SUIVLY IC) 1:iiiloi i c.1 bi'ii t hXui'tb 

COMPANY NAME 
PROPERTY NAME .- 

SLE\AT iCV 
DRILLING CONTRACTOR -- 

L C t C S D  6Y ASSAYER 

r 8 :- 8 

CLAIM NAME 

COMMENCE0 

FlrJlStlED 

I :i" ~cc"'5 I I I PURPOSE OF HOLE 

1 

\ 
I 
- 

...: ----". - -:r:-,- 

, - - . a  . 1 0 

- 849 \ 881 

881 882 

882 ! 887 

1 , 887 1 889 

889 1 891 
I 

, 891 ! 915 

I 915 / 918 

1, I 
I 
I 
I 

,CE LO 

SEiOVY 

-60% 

- 9 0 %  

* 90% 

-490% 

>-RO: 

-70% 

4 8 0 %  

-80% 

~ 9 0 %  

NO. 

C-38 

C-39 

C-40 

C-41 

C-42 
J 

FnOM 

891.0 

896.0 

901.0 

906,O 

911.0 

Y 

I 

I 
I 

1 

METHOD. - 
DESCRIPTION 

0 Core angle a t  864'--20'; core angle a t  8 8 0 ' - ~ 3 0  . 
COAL - bright,  s o f t ,  blocky, f r i a b l e ;  clean. . 
S i l  tstone and mudstone; l i g h t  grey; carbonaceous; bedding d i s t i n c t ;  

calcareous s t r inge r s  in par t .  

COAL - s o f t ,  dull  l u s t r e ,  d i r ty .  f 
Mudstone - l i g h t  grey; s o f t ,  carbonaceous. 

COAL - br ight ,  moderately hard; f r i a b l e ;  blocky; core anqlr  a t  gOl'-'4d, 

Mudstone and s i l t s t o n e  - dark grey t o  l ight 'grey;  carbonaceous with 

COAL partings;  bedding d i s t i n c t .  

COAL - dull  l u s t r e ;  s o f t ,  crumbly. 
\ 

.- 
Sandstone, f i n e  t o  medium-grained, 1 ight  grey, local ly  carbonaceous. 

local ly  containing mudstone c l a s t s ;  core angle a t  9211=49.  

938'=50°; 936' - 6" black carbonaceous mudstone with calcareous ve in le t s ,  - 
941' = 6" s o f t ,  black carbqnaceous mudstone. - 

END OF HOLE. - 

ASSAYS I 

, 

I 

i 

I 

I 
1 
!I 

! 
I 

918 ! 920 

I 

- 
" "- .. -- - - .- - .--.. ---.-- 

SAMPLE 
TO 

896.0 

901.0 

905.0 

911.0 

915.0 

I 

T 11 

-- 

I 
.I 

I 
i 

i 
I 

1 
I 

I 

I 
1 

I 
i 

1 

- 

WIDTH 

5.0 

5.0 

5.0 

5.0 

4.0 

:J 1 920 ( 946 

1 

3 
(9 
a 

1 I 

I 

1 
I ,  

I - 
I 

! Ga 1 
I w 

r I ! 
j I 

I .  
I 



-- ---- ------ .-- .-. 
;x&k Not surveyed j co, :li~ ; ; ; v ~ ~ ~ ~ : ~  

hc\:itr~ 15.930 I'IJO~AGE AZIMUTII DIP 

I :.ST 9.840 
ELEVATIOV -- 250' 89b 

C i T E  LOSCiED I I I 
VAP R i i E R E h C i  SO. IMETHOD: Sperry-Sun 

COMPANY NAME Cyprus-Anvi 1. Minins C o r ~ o r a t i o n  
CARMACKS NORTH PROPERTY NAME 

DRILLING CONTRACTOR --. Caron Diamond D r i  11 i n g  

PURPOSE OF HOLE 

PAGE 1 - .  7 - r  --, 

CLAIM NAME 

COMMENCED Sept.  26. 1976 
FINIStiED Sept.  30, 1976 . 
PROJECT NO. 



r A S 1  PROPERTY NAME - CLAIM NAME 

E i E \ ' I T I O N  
DRILLING CONTRACTOR -- COIAMENCEO 

LCGCED 6 Y  ASSAY E R FINISHED - . -- 
u-r z LCCCiED PURPOSE OF HOLE PROJECT NO 

n ; r : ~ = X C i  - - - - - -  h3 METHOD. 

f I I I I SAMPLE ASSAYS 

carbonaceous i n  p a r t s ,  'andstone as above; core  anq le  a t  1 



---- --- - ., ----- .-. -. - - . .--. 
HC)~.E SURVEY 13imiuu 1.d LPAi Record PAGE 

3 : 7 
C 3 L U R :  

hJ:1111 FOOTAGE ' AZlhlUTll DIP COMPANY NAME 
r :\ST 

PROPERTY NAME CLAIM NAME 
i i E V A T l 3 N  

DRILLING CONTRACTOR - COMMENCE0 
LCGtED 6Y ' ASSAYER FINISHED 
CATE LCGGED PURPOSE OF HOLE 
':A? F;EFERE:.;CE SO. METHOD: 

0 TO RECOVY I SAMPLE ASSAYS 
DESCRIPTION 

FROM TO WIDTH NO. 
I 

7 I 
156 157 80% Sandstone - l i g h t  grey; f i ne -g ra ined ;  bedding i n d i s t i n c t ;  non carbon- 

aceous. . 
157 158 80% Mudstone - dark grey; s o f t ;  non carbonaceous; ca lcareous s t r inc te rs .  

I 

158 164 80% Sandstone - as above. I 
164 166 90% Mudstone and s i l t s t o n e  - medium grey; i n d i i t i n c t  bedding; s o f t ;  I - 1 

non carbonaceous. 

166 180 80% Sandstone - as above; medium hard; d i s t i n c t  bedding i n  p a r t s ;  ca lcareous 

- as above. 

ne - as above. 



------.- -.-- - ..-----.- -- - . -- -- ---- 
bi:htli~lil ~i Orih .Record lAGZ 4 

- 7 
. t frLLM: H O L E  S U R V i Y  

hQ:lllt FOOTAGE AZIMUTII DIP COMPANY NAME 
r :,ST PROPERTY NAME CLAIM NAME 
ELEVAT iOY ' 

DRILLING CONTRACTOR - COMMENCED 
LCGGED 6 Y  ASSAYER FINISHED 
C A f E  LCSSED PURPOSE OF HOLE ,-. 
" A i  i i i iERC: .CE hO METHOD: 

t 
? 

f3 
cD 
4'3 
Q 
Ci 
c.. 



------ - .--- ..-- -- -.--- .--- -.- --.- 
CDLUR: W L C  S U R V i Y  b ) i : r . ~ i i ~ i ~  d Lhiii Record PAGE 5 Ci 7 

hJi1111 FOOTAGE AZIMUTII DIP COMPANY NAME 
C .\ST PROPERTY NAME 
ELEVATION 

DRILLING CONTRACTOR - COMUENCEO 
LCGCEO BY ASSAY ER FlNlSHEO 
GATE LCGSES ' PURPOSE OF HOLE ,-. 
'.'A? iiiFEiiE:,Ci hO METHOD: 

mudstone layer present at 322' - dark grey; carbonaceous; 

e 
a 
m 
Q 
C3 
C.r 



PAGE 6 :f 7 - 
HOLE NO. - - 
CLAIM NAME 

COMMENCE0 

FINISHED 

PROJECT NO. 1 
-- - - - - - .-- -- - - - - - 

COLuiR: HOLE SURVEY 
FOOTAGE AZlMUTll  

I 

I 

Diai-iiol~d Oriii Record 
DIP 

ASSAYS 

I 

! 

363 

COMPANY NAME 
PROPERTY NAME 

DRILLING CONTRACTOR ,, 
ASSAYER 

PURPOSE OF HOLE 

hJ:llll 

CAST 

ELEVATION 

LCGGSO 6Y 

GATE LOGGED 
f:;P RECEaESCE NO. 

I 

SAMPLE 

METHOD: 

TO 

406 

FROM 
RECOVY 

-90% 

WIDTH T O  
DESCRIPTION 

Mudstone and sandstone interbedded; carbonaceous wi th  COAL'partinqs and 

layers; COAL layers  and part ings increase i n  frequency ilnd width-with 

NO. 



1 LOGGED 6 Y  1 I I 

Ui:rl~~ol I d D d l  l<eccorc/ 
COMPANY NAME - 
PROPERTY NAME - 
DRILLING CONTRACTOR - 
ASSAY ER 
PURPOSE OF HOLE I COMMENCE0 

FlNlSIlEO 

PnOJECT NO. I 
PAGE 7 CP 7 

-- 
FRO!A TO RECOVY DESCRIPTION SAMPLE ASSAYS 

FnOM TO WIDTH NO. 

470 472 -90% zonglomerate - mudstone, che r t  and q u a r t z i t e  pebbles i n  a sandy matr ix ;  - 
pebbles are subrounded and poor ly  sorted; rJ 90% pebbles up t o  %I: diam. 

472 472.5 - 90% Mudstone - dark grey t o  black; hard; carbonaceous. - 
,472.5  474 -90% Sandstone - f ine-qrained; l i q h t  qrev; i n d i s t i n c t  beddinq: non carbon- 

aceous, 

474 477 "90% Mudstone - dark qrey t o  black; carbonaceous w i t h  COAL ~ a r k i n q s ;  hard; 

core angle a t  4 7 0 ' - ~ 7 0 ~ .  

477 485 &90% S i l  ts tone and sandstone - minor mudstone; carbonaceous i n  parts;  . , 
I 

3 
3 

: $I 

2 

4 
-4 

HOLE 110. c-76-8 
CLAIM NAME r L 7 



GOLIAR: Not  surveyed P A ~ E  C i  L 

hat1111 16.220 
9,790 C o l l a r  COMPANY NAME 

C y p r y  Anvi 1 Min ing  Corpora t ion  
t .\St 
* I  -...-.-.. ~ C Q I  no? PROPERTY NAME CARMACKS NORTH CLAIM NAME 
C C C V I l l  lUN I U J  UOL - JU 

DRILLING CONTRACTOn - Caron Diamond D r i  11 i n q  
LOGGED BY P. Hanniqan COMMENCED -30. 

ASSAY ER FINISIIED Oct.  1, 1976 
DATE LOGGED 
~:AP R E F E R E ~ C E  NO. METHOD: ~ p e r r y - s u n  OF MU PROJECT NO 

L 

FRO!.! TO RECOVY DESCRIPTION SAMPLE ASSAYS 
FnOM TO WIDTH NO. I I I I 

0 16 - - OVERBURDEN. 

16 26 -- COAL - No core  - sludge samples. . 
26 30 -80% Sandstone - medium-grained; l i g h t  g rey  t o  brownish-grey; carbonaceous; 

i n d i s t i n c t  bedding. 

30 31  "70% Mudstone and s i l t s t o n e ;  medium grey; s o f t ;  i n d i s t i n c t  bedding. 

31 46 4 8 0 %  Sandstone - l i y h t  grey; f ine-gra ined;  carbonaceous; d i s t i n c t  bedding; , - ----- 

c o r e  ang le  a t  3 1 ' ~ 1 5 ~ .  

46 54 4 8 0 %  S i l t s t o n e  - brownish-grey t o  l i g h t  grey; s l i g h t l y  carbonaceous; i n d i s t -  - 
i n c t  bedding; core ang le  a t  5 0 ~ ~ 1 5 ~ .  

54 65 &90% Sandstone - l i q h t  grey; f ine-gra ined;  idrbonaceous; d i s t i n c t  beddinq. 
I 

Q 
'9 
b3 
3 
03 0 

M 

minor  mudstone beds; core ang le  a t  - 9 l ' d 4 0 ~ .  

bedding d i s t i n c t  i n  par ts .  . 



C AST PROPERTY NAME 
ELEVATION 

DRILLING CONTRACTOR - 
LOGGED 6 Y  ASSAY ER 

PAGE 2 C i  2 

HOLE NO. 

CLAIM NAME 

COMMENCED 

FlNlStlED I 
DATE LOGGED I I f PURPOSE OF HOLE PnOJECT NO 
K'AP REFERC-&CE KO METHOD: I 

. 
( I -  

i; 
c .  
Q- 
C 

I 

+ 

I 
ASSAYS 

FRO!.! - 
107 - 

110 

117 

148 

- -.- 

135 

136 

147 

TO 

110 

117 

135 

166 

-- --- 

136 

147 

148 

RECOVY 

- 9 0 %  

-90% 

4 0 %  

3 0 %  

,-- 

-50% 

-70% 

-70% 

and lenses; i n d i s t i n c t  bedding; co re  ang le  a t  130'--.50~. 

Mudstone - very  carbonaceous w i t h  COAL ~ a r t i w :  b l a c k : m e d i u m r r l .  

COAL - sh iny  l u s t r e :  s o f t ;  b lockv  and crumblv: f r i a b l e :  c l s m .  

Mudstone - dark g rey  t o  b lack;  i n d i s t i n c t  beddinq; carbona_ceous. 

DESCRIPTION 

S i l t s t o n e  and mudstone; medium cirev; carbonaceous i n  Dart%, minor  
-- 

sandstone beds a t  depth. 

Sandstone - l i q h t  q rev  t o  medium cirev: fine-arained:carbonnr.eouz i n  

p a r t s ;  mudstone c l a s t s  a t  114'; minor  mudstone layers ;  c o r e  angle a t  110' 

-40'. 

Hudstone - medium grey; s o f t ;  non carbonaceous: 

Sandstone - l i q h t  qrev; f i ne -s ra ined :  carbonaceous i n  !u..ci 

a t  151' -75'. 

END OF HOLE. 

..-- .- 

SAMPLE 

I 
, 
I 
I 

FnOM 

- 

WIDTH TO NO. 

c a l c a r e o p ~ ~ e - ~ . . - - - - - .  



cOMpI\~y N,-,ME Cyprur; A n v i l .  M in ing  Corpora t ion  
CARMACKS NORTH PnoPEnTY NAME 

DnlLLlNG CONTRACTOn ,, Caron DiamPad D r ~ l l  . i n 9  . 
ASSAYEn 
PUnPOSE OF HOLE ,-- 

PAGE 1 t C  9 

F E  tm. - - I 
CLAlt.4 t4AME 

COIAMEIJCED October 3. 1976 
FIIIISIIED October 11, 1976.. 
PnOJECT 140. 

I I 

. . 
0 TO RECOVY DESCnlPTlON 

0 6 ~ 2 0 4  OVERBURDEN. 
I 

6 12 -60% Conglomerate - cher t ,  mudstone and q u a r t z i t e  pebbles i n  a ~ 2 n d ~  k a t r i x ;  

pebbles a r e  subrounded and p o o r l y  sor ted;  bedding i n d s t i n c t ;  vuggy i n  p a r t s ,  

-80% pebbles., up t o  2" diameter;  p a o r l y  conso l ida ted  i n  p a r t s ;  
I - -- 

recovery i n  p a r t s .  

12 19 -40% Pebbly sandstone - l i g h t  grey; coarse-grained; bedding i n d i s L i n c t ;  10% 

pebbles, up t o  1/ti1' i n  diameter;  p o o r l y  c o n s o l i d a t e d ' i n  p a r t s ;  co re  ang le  

I a t  13'+ 60". ,. -- 
19 32 -60% Conglomerate - as above; ,+60%-90% pebbles, up t o  1" diameter ;  vuggy i n  

I p a r t s .  

132 34 -70% Sandstone - coarse-gra i  ned, 1 i g h t  grey; carbonaceous; r e l a t i v e 1  y pebble- 
0 

f r e e ;  vuggy i n  p a r t s ;  core ang le  a t  33'-60 . -. 
= 3 4  

63 %70% Conglomerate - as above;+90% pebbles, up t o  1" diameter;  c o r e  ang le  a t  

I (0 54'#4o0; carbonaceous i n  p ? r t s ;  vuggy i n  p a r t s ;  p o o r l y  conso l ida ted  i n  

p a r t s .  . .- 
-90% Sandstone : l i g h t  grey; medium-grained, pebble-free; bedding i n d i s t i n c t .  

L 65 166 3 0 %  Conglomerate and sandstone interbedded; bo th  as above. 

66 167 1.70% Carbonaceous mudstone k i t h  COAL par t ings ;  dark grey t d  b lack ;  s o f t .  
I 

67 170 3 0 %  Mudstone - s o f t ;  carborhceous i n  p a r t s ;  brownish grey. 

1 . . 



- -- . . --- - - 
CCLUR: I I O ~ E  ' s w i v ~ . ~  

(i511111 FOOTAGE AZIMUTII  DIP 
b 1:ba~iui ~ c i  1) i1 i~  itccwti 

C e U T  
- COMPANY NAME 

ELEVITICN 
PROPERTY NAME CLAIM NAME 

DRILLING CONTRACTOR - 
LCGGE3 6Y COMMENCED 

DAYE LCSCED 
ASSAY ER FIIIISIIEO 

?.'A? REFEREhCE NO. METHOD: PURPOSE OF HOLE 



ELEVATION 

LCGGED 6 Y  

CATE LCSSED 
?.'A" ZEiEZESCE KO. METHOD: 

b j : ~ ~ ~ i  I L L  A h 1 1  itccod 
COMPANY NAME 
PROPERTY NAME -- 
DnlLLlNG CONTRACTOn -. 

, ASSAYER 
PURPOSE OF HOLE - 

PAGE - 
HOLE 110. C-76-11 
CLAIM NAME 

COMIAEtJCED 

FItIISIIED 

PnOJECT t40. 
-- -. -. -- ~no!.! TO RECOVY OESCRlPTlON .- ASSAYS SAMPLE 

FnOM I TO \WIDTH ( NO. 
I 

137 142 -90% Pebbly sandstone - l i g h t  grey; coarse-grained; 

diameter;  non carbonaceous; bedding i n d i s t i n c t .  

132 172 &80% Conqlomerate - as above;,-70-90% pebbles, up t o  4" 

sandstone . layers near upper contact;. carbonaceous 

272 179 % Sandstone; pebbly  i n  par ts ;  coarse-grained; l i g h t  grey; berldirg i n d i s t i n c t ;  

carbonaceous i n  p a r t s ;  co re  ar lgle a t  l X 1 . v  60'. - 
179 i 186 980% Conglomerate - as above; 1 7 0 %  pebbles, up t o  1" diameter;: ,: 

I 
- 

1 8 8  191 "90% Pebbly sandstone and sandstone interbedded; - as above; carbonaceous - i n  
I p a r t s .  

i 1 
I 
1 9  1 194 -909; Conqlonierate - as abbve--60-80% pebbles, up t o  4" diameterL 

194 200 -90% Pebbly sandstone - as above; 0-40% pebbles, up t o  4" diameter;  core 
e -  
a angle a t  1 9 5 ' 4  65'. -. 
EO zoo )201 -90% Conglomerate - as above;n90% pebbles, up t o  4" diameter.  -.. 
a 201 (202 ("90% 'ebbly sandstone - as above;-~0-40% pebbles, up t o  %" d iameter .  . 

+, f3177 1 2 0 9 0 %  - as ab0ve:'~80-90% ~ e b b l e s .  UD t o  1" diametey; carbonaceous I I 1 
I I ! in aar ts ;  t h i n  sandstone l a y e r  a t  2 0 7 b  about  2" t h i c k .  I 
I I 

1209 1212 1-90? (Sandstone - medium-qrained, l i q h t  qrey t o  brownish-qrey; r e l a t i v e l y  1 
I I 

I .  ' 

2ebble-free; i n d i s t i n c t '  bedding. 
. . 



-- - - - ..--- - 
llm.f SUI~VLY----- D 1 : ~ o i  I rl Driil Record PAGE 

COLLAR: 
h3lt111 

C .UT 

ELEVATION 

LOGGED BV 

DATE LOGGED 
t'AP REFEaELCE h O  

COMPANY NAME 
PROPEnTY NAME CLAIM NAME 

DnlLLlNG CONTRACTOR COMMENCE0 

ASSAYER FINISIIEO 

PURPOSE OF HOLE 

OlP 

- 
FOOTAGE 

METHOD: 

AZIMUTH 

ASSAYS 

1 FaO!.f 

212 

219 

SAMPLE 
TO 

219 

233 

RECOVY 

-90% 

P-40% 

FnOM DESCRIPTION 

Pebbly sandstone - l i g h t  grey; medium-grained;- 5-10% pebbles, up t o  1" 

diameter;  carbonaceous l o c a l l y ;  c o r e  ang le  a t  2l5' ,"  50'. Loca l  ljr Core 

p o o r l y  cons01 ida ted .  

Conglomerate - as above; very poor recovery;*.-70-90% pebbles, up t o  1" 

diameter;  very crumbley co re  i n  p a r t s .  

TO WlOTH NO. 



- ---- 
COLUR: I io G.J.JV~~YL 
h311111 COMPANY NAME 
C,UT PROPERTY NAME CLAIM NAME 
ELEVATION 

DRILLING CONTRACTOR - COMMENCED 
LOGGED 6 Y  ' ASSAY ER FI~IISIIED 

1 

(0 

w .  
0 

cy 

DATE LCC5ED I 1 I PURPOSE OF HOLE PnoJEcT NO 
? ' A "  R E F E i E X C E  hO. METHOD: I 

ASSAYS 1 

- 

1 

317 ! 352 

FRO!J 

281 

283 

,eds locally; core angle at 400' = 30'. 
. . 

1 

90% 

90% 

90% 

352 

382 

SAMPLE 

1 -* ' " " .....-.-. ' . . s  

Conslomerate - Debbles UD ta  St': 330' - 332' - ~ebblv sand21 . . 
Interbedded conqlomerate and pebbly sandstone. Beds UD. to 2 

thick; pebbles mostly C" to Y' diameter. core angle at 361' 

381' = 70'. 

:onglomerate - pebbles up to 1" ; 70-90% pebbles; thin pe 

382 

419 

T O  

283 

301 

301 60% 

I 

FnOM 

--- 

317 

I 

290' - 292' - conglomerate. 
1 
297' - 298' - conqlomerate. 
298' - 299' - ~ebblv s a n w  

299' - 301' - conslomerate. 
Pebbly sandstone - pebbles up to ri"; pebbles up to 40%; corc anqle at 302' 

= 50'. 

RECOVY 

-90% 

90% 

TO 

- 

WIDTH 
DESCRIPTION 

Sandstone - fine-grained; brownish-grey; carbonaceous; bedding distinct; 
core angle at 282'&35O. . 
Interbedded conglomerate and pebbly sandstone. Pebbles mostly t" - %" 

diameter; .locally up to I!,". Indivixlual beds up to 5 feet thick. 

283' - 286' - conglomerate. 
286' - 290' - pebbly sandstone. 

NO. 



-- --.-- - 
C 3 L U R :  I IOLL s u i i v ~ . ~  

- 

h S l l l l l  FOOTAGE AZIMUTII DIP 
A I Uriil lteco~ri 

C ,\ST 
- COMPANY NAME 

ELEVAT l O y  PnOPEnTY NAME CLAIM NAME 

LOGGED 6Y 
DRILLING CONTRACTOR - COMMENCED 

ASSAY ER FI~JISIIEO 
DATE LCSSEO 
. . .a - - - -  

n n:r:RE&CE hO METHOD: PURPOSE OF HOLE 

I I I 
FSC!.! I TO RECOVY DESCRIPTION SAMPLE 

FnOM TO WIDTH NO. 

419 424 4 9 0 %  Pebbly sandstone and sandstone interbedded; medium-grained; l i g h t  g rey  - 
t o  brbwnish-grey; -0-40% pebbles, up t o  1" daimeter;  co re  ang le  b t  421' 

50'. 

424 440 ~ 9 0 %  Conglomerate --80-90% pebbles, up t o  3" diameter;  few mino!: pebbly  - 
sandstone and sandstone t h i n  beds. 

440 450 -90% S i l  t s t o n e  - medium grey; bedding d i s t i n c t ;  medium hard; c o r e  angle a t  - 
4 4 0 ~ ~ 6 0 ~ ;  a1 so mu.dstone and sandstone l a y e r s  present .  

450 451 -90% Pebbly sandstone and sandstone interbedded; l i g h t  grey; medium-grained 
I 

t o  coarse-grained; LO-10% pebbles, up t o  1" diameter.  - 
451 452 *90% Conglomerate -,~,80-90% pebbles, up t o  1" diameter.  

452 452.5 '-90% Mudstone - dark grey; carbonaceous; d i n s t i n c t  bedding; s o f t .  

452.5 453 ' 
90":andstone - 1 i g h t  grey; medi um-grained; few pebbles; carbonaceous i n  .--- -- 

p a r t s ;  i n d i s t i n c t  bedding. - 
453 . 453.5 "90% S i l  t s t o n e  - dark grey; carbonaceous; i n d i s t i n c t  bedding. - 
453.5 1 459 .*go% Sandstone - 1 i g h t  grey; medium-grained; r e l a t i v e l y  pebble-free; i n d i s t i n c t  

I bedding. 
I - 

1 5 9  1 459.5 -90% Mudstone - dark grey; s o f t ;  i n d i s t i n c t  bedding. 

459.5 467 -90% Sandstone - as above; mudstone l a y e r s  interbedded: co re  ang le  a t  461'1" 60' 

i s h t l v  ca rb  367  .476 "90% Mudstone - dark qrev: s o f t :  beddinq d i s t i n c t  i n  par ts :  s l  on- ' 

. . 
1 1 1 . 1  



-- -- - -- - 
C ~ L ~ A R :  ~ i o i ~  ~ J I ~ V L Y  

* 

FOOTAGE AZIMUTI I  DIP 
b l : i t i h ~ ~  1 il L)i'lil hkcord 

h311111 COMPANY NAME HOLE t10. C-76-l 
h;\ST 

PROPERTY NAME 
ELEVATICN 

DRILLING CONTRACTOR - COM?AE~ICED 
LOGGED BY 

ASSAY ER FI~IISIIED 
DATE LCCGED PURPOSE OF HOLE PAOJECT NO 
"A" R E F E i E h C i  h O  METHOD: 



F 

I 
1 

FRO!.! TO RECOVY 
SAMPLE 

DESCRIPTION 
ASSAYS 

F R O M  T O  WIDTH NO. I I I 
530 1 534 90% . i n  parts. 

ed sandstone w i t h  ca,- 

-- 
CCLGR: 

&Jill l l  

K.UT 

ELEVATION 

LOGGED 6Y 

DATE LCSGED -. 

. . - a  - S E F E S E X C E  hO 

b i :k l i , ~ i ld  L)isli1 1 h U i ' d  PAGE 8 C F  

COMPANY NAME 
PROPERTY NAME CLAIM NAME 

DRILLING CONTRACTOR - COMMENCE0 

ASSAY ER FI~IISIIED 

PURPOSE OF HOLE ,- 

- ---- - - -- - 
I I O ~ L  SUI~VI.Y ' 

DIP - FOOTAGE 

METHOD: ' 

AZlMUTl l  



CATE LCtSED I I I 
?.'A? i ; E i i R C _ S C i  KO. (METHOD: 

COMPANY NAME 
PnOPEnTY NAME 
DnlLLlNG CONTRACTOR 

PURPOSE OF HOLE 

HOLE 140. C-76- 
CLAIM NAtAE 

COM~AENCEO 

I -1 FItJISlIEO 

COAL with cal'cite veinlets,  core anq& at  856' = 7Q. - 



c ~ L M ~ \ :  Not Surveyed HOLE SURVEY 1 ha:lltl 15.210 FOOTAGE I AZIMUTII I DIP 

ELEVATION 

LcczED R. P. H i l l  
ZA?E LOCSED 
?.'A? i i E F E R E X C i  t.0. 

\ Diaxnu~ici Drill Record 
COMPANY NAME ' CYPRUS ANVIL MINIFIG CORPORATION 
PROPERTY NAME -- Carmacks' N o r t h  
DRILLING PONTRACTOR ,,. Caron Diamond D r i l l i n s  
ASSAY ER 
PURPOSE OF HOLE 

CLAIM NAME 

COMMENCED October 12. 1976 
FINISHED c t o b e r  16. 1976 
PROJECT NO. 



HOLE SURVEY 
EDl l l  I1 

I ELEVATION 

LCGtE3 6Y 

CAT? LOGGED I I I 
?.'A? RE?ERE:;CE KO. METHOD: I 

Record 
COMPANY NAME - 
PROPERTY NAME 
DRILLING CONTRACTOR - 
ASSAY E R 
PURPOSE OF HOLE 

HOLE NO. 
' - - 

CLAIM NAME 

COMMENCED 

FINISHED 

PROJECT NO. 

' G 258 1292 1 90 Medium qrained.' 1 l q h t  q r e v  sandstone w i t h  t h l n  b'la&wsM 
to 1 Becomes g r a d u a l l y  coarser  pver  l a s t  few f e e t .  Core anq le  

1 a t  781' = 50'. '0 
O 292 1411.5 80 Conglomerate. Pebbles most1 y c Y ,  l o c a l 1  y reach ing  ly'. 
lrol I t o  a couple o f  f e e t  t h i c k  o f  v e r y  coarse q ra ined  sandstone 

1 pebbly. Below 390' - conglomerate c o n t a i n s  a l a r q e  propor  

I c h e r t  pebbles. 390-410' - conglomerate con ta ins  COAL p a r t  

few l a r g e  COAL fragments. 316-317' - dark  g rey  mudstone ?!ith I 1 I I I 1 I 1 . .  
1 



Diamond Drill Record 
COMPANY NAME HOLE NO. 

PROPERTY NAME 
ORlLLlNG CONTRACTOR - COMMENCED 

LOGSEO 6 Y  
ASSAY E R FINISHED 
,., ,nn-..r r r  I.-. r 

FEt'.! 

I 

TO RECOVY 

- 
DESCRIPTION 

carbonaceous par t ings .  Core ang le  a t  316 '  = 60°, a t  337 '  = 50°, a t  

356l  = 65'. 377'  = 53O, 405 '  = 70'. . 

SAMPLE ASSAYS 
FnOM I TO WIDTH NO. 



--- I3ialrtom.l Drill Record PAGE 1 c i  1 

COMPANY NAME CYPRU_S ANVIL MINING CORPORATION HOLE NO. C-76-15 
PROPERTY NAME --- a CLAIM NAME 

OnlLLlNG CONTRACTOR . .  Caron Diamond D r i  11 i nq COMMENCED O c t o b e r 1 8 . 1 9 7 6  

ASSAY E R FINISHED October 22, 1976 
PURPOSE OF HOLE PROJECT NO 

SAMPLE p ASSAYS I 
1 DESCRIPTION 

Overburden. 

In terbedded conglomerate and pebb ly  sandstone. Pebbles average k" 

diameter.  Core a n s l e  a t  85 '  = 70'. 

In terbedded dark brown mudstone and medium q r e v  s i l t s t o n e .  l o c a l l v  w i t h  

a few l i g h t  g rey  sandstone in te rbeds .  101:102'; 105-106'; 120-121' - 
b lack  carbonaceous mudstone. Core anq le  a t  105' = 72'; a t  132' = 65'. 

f.=.:'.' I TO 
I 

0 1 82 

FflOM 
I 

1 1  

I 
. ! 

'ECCVY 

4 f e e t  t h i c k .  Core anq le  a t  289' = 60'. 

i I 1 1 T . D .  301'. 

4 

I 82 / 95.5, 90 

' 1  
- 95.51 139.51 70  

1 1 
! 

I 
I 

TO 

Conglomerate, w i t h  ln te rbeds  up t o  4 f e e t  t h i c k  o f  eebblv  sandstone. 

Pebbles mode 4". a few UP t o  1". Core anql'e a t  214' .= 55". 

Dark brownish g rey  mudstone, l o c a l l y  s l i g h t l y  s i l t y .  Massive - bedding 

,-- i n d i s t i n c t .  Local  carbonaceous p a r t i n g s .  Core anq le  a t  247' = 55'. 

Very coarse gra ined.  l i g h t  g r e y  sandstone, l o c a l l y  pebbl v ,  w i t h  t h i n  

p a r t i n g s  o f  dark grey t o  b lack  mudstone, and c o a l v . p a r t i y s .  

Medium qrey  s i l t s t o n e .  Core ana le  a t  269' = 80'. 

COAL, probably  r a t h e r  d i r t y .  Moderate ly  b r i g h t ,  v e r y  hard, p l a t v  t o  

massive. 

Dark brown mudstone, l o c a l l v  c a r b o n a w .  

Interbedded dark  brown t o  dark  grey mudstone and l i g h t  grey,  f i n e  t o  

medium gra ined  sandstone, bo th  w i t h  carbonaceous par t inqs ,  Beds up t o  

, 

* 

I 
i 
I 
i 
I 

1 
I 
i 

1 
I 

i 
1 

i 139.5; 246 1 95 

1 
246 : 260 ( 90 

i 1 
1 260 1263.51 100 

1 

WIDTH 

- 

I 

I 

i 0 

NO. 

I 
! 

! 

263,51275.51 100 

275.5'285.5 tc 
0 

' 

90 
I 

! 

L285.5i287 1 90 
W !  . 1287 '301 100 



APPENDIX 111 

TRENCH PLANS. CARMACKS SOUTH 





APPENDIX I V  

D R I L L  HOLE LOGS, CARMACKS SOUTH 



- ---------. - . .--- - . . _  .. - .. -1Jiarnond l)rill liecord . P A G E ,  1 o t  4 

COMPANY NAME Tesl i n  Exploration Ltd. 
PROPERTY NAME South ' 

DRILLING CONTRACTOn - C O ~ ~ M E ~ J C E D  

PURPOSE OF HOLE PROJECT No. 



- - - -  -------_-..__ _ 
COLLAq: I M L E  SUI3Vi:Y 

I 

Uiarnoncl ' h i l l  Record . 
COMPANY NAME 

6- . C I  

PROPERTY NAME 

DRILLING CONTRACTOR - 
-- - 

PURPOSE OF HOLE 

C L A I M  NAME 

COlAHENCED 

FIEJISHEO 

F . W U  50 fiECOVY DESCRIPTION 

Sandstone - f i n e  q ra ined  q u a r t z  w i t h  some s i l t  s ize:  clrains.' mc?dium ' 



'1_3 iarnsr? d -Drill Record . 

COMPANY NAME 
PROPERTY NAME 

DRILLING CONTRACTOR - 
PURPOSE OF HOLE 

PAGE 3 cc L? 

71-2 
CLAIM NAME 

COMMEt4CEO 

FINISHED 

PROJECT NO. I 



- . .  ------..- - . . -. . ., 'Diamond 'Drill l.ecoi*d . 4 or J 

COMPANY NAME HOLE 110. 

PROPERTY NAME CLAIM NAME 

DRILLING CONTRACTOR -- COIAMENCEO 

ASSAY ER FlNlSHEO 

PURPOSE OF HOLE PnOJECT NO. 

COLLAR: 
KL?ilTH ' ' 

r ;I 7 1  

ELEvATICN 

LCZSE3 6 Y  

CAT5 LCSSED 
:.a*p fi~;=q-..- -. :ncE KO. 

IiOLL: S ~ J Y  

ESC!.: 

FOOTAGE 

i T O  

METHOD: 

AZIMUTII 

' rl 
- 

DIP - 

192.3 

RECOVY 

and no qr i n d i n a  e v i d e n t ) .  Coal she d .  

. , I I I I I I I I I  I I I 

195.6 

DESCRIPTION 

Sha le  - b lack  c o l o r ,  a r g i l l a c e o u s ,  carbonaceous, pollished b l ' i ~ ~ k  co lo red  

s l  i ckens ides ,  f a i r l v  hard and qood c o r e  recovery.  '. 

A t  195.6 - Coal seam - o n l y  0.2'  i n ' t h i c k n e s s  ( c o r e  recbveEy about r i g h t  

SAMPLE ASSAYS 

I FROM 

- 
' TO 

- 
WIDTH NO. 



Diamond Drill Record . 
COMPANY NAME . Tesl in  ~ x p l o r a t l o n  Ltd.  

' Carelacks South ' PROPERTY NAME 
DRILLING CONTRACTOR &19n Diamond Dri 11 i no 



PROPERTY NAME 

L C C S E 3  6Y 
DRILLING CONTRACTOR - 

C A i f  L C C S E D  
ASSAY ER 
PURPOSE OF HOLE 

-- 
I 

DESCRIPTION - 
166.11171.9 Mudstone - b lack,  massive. Numerous p a r t i n q s ,  l enses  and riarrow bands 

I 

I I I I o f  coa l .  

CLAIM NAME 

COMMENCE0 

FlNlSHEO 

SAMPLE 11 . ' ASSAYS I 



-. ----- ----.-.-.. - .... ----. -. 
~ o t  surveyed HOLE suRvtY 3 l ) i m i ~ ~ - I ; . \  Uiiii liccorci YAGE 1 CF 3 CGLUR:  

=SIL-SOUILC~~~~ FUorAGE DIPO. COMPANY NAME Cyprus.-Anvi 1 Mininq Corporat ion 
CAST 11.700 C o l l a r  225' -60  

-600 
PROPERTY NAME- CAKMACKS -- SOUTH' CLAIM NAME 

ELEVATICN 250' - - 
510' _- -610 

DRILLING CONTRACTOR ,-Caron inq COMMENCED 3 . E -  
LCGGED 6 Y  P 9  Hanniaan ASSAY E R - Cyclone Enqineerina FINISHEO Sept.  19/7 
DATE LOGGED PURPOSE OF HOLE - ' 
~:AP REFEREKCE h'O. METHOD: Acid 



--.--..-..- - 
HOLE SORVEY 

OOTAGE I AZlhWTII  I DIP  
Diamor~cl Drill Record 

X 3 i I l l l  
I I .  I COMPANY NAME ' 

CAST PROPERTY NAME 
ELEVATION 

DRILLING CONTRACTOR - 
LCGGEO 6Y ' ASSAY ER - 

PAGE 2 

CLAIM NAME 

COMMENCED 

FINISHED 

DATE LOSGED I 1 I ...= ----  METHOD: 
PURPOSE OF HOLE .-- .. r .  n:r:RESCi h O .  



-- - 
3 TO RECOVY DESCRIPTION FROM TO SAMPLE WIDTH NO. 

ASSAYS 

484 488 -- 90% Sandstone-white to light grey; white limestone fragments; Slightly 

496 

- 
488 496 &90% 

509 

Siltstone and mudstone interbedded with fine-qrained sancis&ge lavers: 

-904 

I 
I 

-90% 

"80% 

1 

509 

carbonaceous; distinctive beddinq? calcareous strinqers;medium-qrained 

white speckled sandstone layer present as 490'; core angle at 496'445O. 

Sandstone-mottled light grey and white; medium-qrained; calcareous lense!, 

and stringers; interbedded dark grey sandstone and si 1 tstone layers- 

I 

511 

1 

carbonaceous blebs and strinaers. 

Sandstone-medium qrev with dark srev muds-: talcareaus l ~ n z m  

and stringers; mudstone layers relatively soft; beddinq g L W f , i v e .  

Sandstone- mottled medium grey and white, no distinct beddinq: medium- 
grained to coarse=grained. 

516 Sandstone-medium grey; slightly carbonaceous; mudstone layers present; 

distinctive bedding. 

END OF HOLE. 

517 

511 

. 

! 
I 
I 

I 
I 

516 

C 

I 
! 

. . .  

I 

I 



--- ------ ------- - - .  - -- . . . - - .. .. -... 
: Not  surveyed 

c :.sf 12,400 
L.E\A;ICV 259' 234 
. P. Hanniaan 519' 233 

COMPANY NAME Cyprus &v i  1 M in ina  C o r ~ o r a t i a n  
CAQACKS SOUTH PROPERTY NAME 

DnlLClNG CONTRACTOR -- Caron Diamond D r i l l i n g  
ASSAY ER Cyclone Enaineer ina 
PURPOSE OF HOLE 2 A i i  LCSZEJ I I I ...- -----r. . -- m=r=-.=..cc 1 GETHOD: Sperry-Sun 

1 OVERBURDEN. - I 
( 5 ( 11 ( Conglomerate - shale. q u a r t z i t e  and c h e r t  pebbles i n  a coarse-gra ined I I 

I I 1 

1 ! 1 1 sandy m a t r i x ;  no d i s t i n c t  bedding; pebbles a r e  subrounded and p o o r l y  

1 sorted;-!80% pebbles up t o  t," diameter.  

, 11 / 12 ,-80% Sandstone; coarse-grained, pebbly; no d i s t i n c t  bedding; 
i 

! to%'' diameter;  c o r e  angle a t  12'&4o0. 

12 ! 23 -70% Conglomerate- as above;+80% pebbles up t o  4" diameter;  sandy l a y e r s  

i presen t -ve ry  s o f t  and crumbly; s l i g h t l y  carbonaceous .. 

23 1 26 -- Sand - no core  recovery.  ... 

( 38 Id70% ) ~ e b b l y s a n d s t o n e -  fine-.rained t o  coarse-arai-.edlu..rey t o  white: 1 26 I 
1 (ca lcareous;  0-10% pebbles; carbonaceous i n  p a r t s ;  i n d i s t i n c t  bedding; 

I Ipebb les  up t o  1" i n  diameter;  co re  an lge  a t  32'250: 1 I I 

Conglomerate - as above;-'70% pebbles up t o  1" d iamete r . - -  
C 
0 

tY 
5 
G 

I C- 

7 





. 
lis-.: I i O  ~ E C O \ ~ Y  DEsCRIPT~ON 

' 205 ( 238 -80% Conglomerate - 60 - 100% pebbles up t o  1" diameter;  vugg- 

I i n  p a r t s ;  sandstone l a y e r s  present ;  carbonaceous i n  parts; 

I a t  210'-30~; a t  236'-40°. 

238 1239 -50% Sandstone-medium grey; f i ne -g ra ined ;  carbonaceous; beddinq 

1 mudstone l a y e r  p resen t  as w e l l .  

239 ! 251 @7O% Conglomerate - as above;r70% pebbles up t o  ir" diameter:  v 
I 

251 1252 -80% Sandstone - coarse-grained; l i g h t  qrev; i n d i s t i n c t  b e d d i ~ q  

252 i260  -'go% Mudstone and s i l t s t o n e ;  dark  grey; sof t ;  i n b i s t i n c t  bedding 

! a t  2 6 0 ' - 6 0 ~ .  

; 260 ( 262 -90% - -- Sandstone - f ine -g ra ined ;  l i g h t  grey; d i s t i n c t  beddinq. - 
[262 1278 -90% Sandstone - coarse-sralned: whi te :  i n d i s t i n c t  m i g  

I carbonaceous i n  p a r t s ;  ca lcareous cement. 

278 1279 4 0 %  Interbedded sandstone and mudstone; medium grey; s l i g h t l y  

0. 
I non-calcareous; co re  a n g l e - a t  2 7 9 ' d  75'. 

a 1 2 7 9  /293 - 4 0 %  Sandstone - coarse-.rained: whi te :  ln- . . .  

mi ! p a r t s  - increases w i t h  depth, calcareous, mudstone and c a l  
0: I 

w !  t 
i n  p a r t .  

, 293 b94  4 8 0 %  Mudstone and f i n e - g r a i n e d  sandstone w i t h  mudstone layers ; -c  

-t 1 w i t h  COAL par t ings ;  l i g h t  g rey  t o  dark grey, $0 b lack;  non 
I 
! -- 

i I 



- - - - - - --- - - - - - . -. - - - ---- 
bi:iii"l*i t.i oi'itl. k k ~ ~ i  LC t n a ,  4 ::-A&: 1lc:L.l. S ~ ~ L I '  

i \2.:1,1 FOOTAGE AZIhlUTII  OIP COMPANY NAME 
C :.ST PROPERTY NAME -.. CLAIM NAME 
ELEVATIOY 

DRILLING CONTRACTOR - COMMENCED 
L C G t C 3  6 Y  ASSAY ER FlNlStlED .. .-- ,-.n LCCZES PURPOSE OF HOLE 
s';: S $ = Z i E : , C i  .\3 h'ETHOD: 



. z 3 t 1 2 ~ :  bi:iritor~~i Uiiii ~tecora 
COMPANY NAME 
PROPERTY NAME - 

2 ~ i V Z . f  tOV 
DRILLING CONTRACTOR - 

LCCSED 6 Y  ASSAY E R 

CLAIM NAME 

COMMENCED 

PURPOSE OF HOLE -- 
':&a itfFE.iE:.CE hO. 



. a  1 : 2 - 
HOLE 140. 3 - 7 5 - 7  
CLAIM NAME 

COMMENCED .-. 
FINISHED October 5 ,  1976 
PROJECT NO. 

- -- -- ------ - - - - . 

I LCSSEJ I I I 1 .,.;. - - - - - = .  IKETHOD: Sperry-Sun PURPOSE OF HOLE - 
nzr:?,-8.cz %a. I 

, 

0 
cg 
N 
0 
C3 
w 

, 

- - . . - 
r .=-~q:  Not surveyed IIO I L S:JLV L Y- b1:iiiiw~ Uisili  CUM 

COMPANY NAME Cyprys Anvi 1 Minina Corporat ion 
' 

I :.ST 

E L ~  VATIOV 

&., P .  Hannigan 

FOOTAGE 

C o l l a r  
\.---=-;rr SOUTH 4.070 

11,860 
494, 
814'  

A71MUTII 

225U 
DIP 

-60' 
2z5G 
226' 

-62@ PROPERTY NAME -- CARMACKS SOUTH 

-61' DRILLING CONTRACTOR - Caron Diamond D r i l l i n q  
ASSAYER 



---- -- ------ -..- . . . . . . . .... .. birlaiios ;i Di..iil ]tkecul.ti 2 
c Z L A 3 ;  l ! ~ ~ l . l ~  W J V & Y  . r -  -7-, 

1 %5:1111 FOOTAGE AZlMUTll DIP COMPANY NAME 
PROPERTY NAME -- CLAIM NAME 

ELEVATIOS 
DRILLING CONTRACTOR -- COMMENCED 

L C t Z E D  6Y ASSAY E R FINISHED 
, :ATE LCSSED I ...&, ---- --.. ' PURPOSE OF HOLE 

n=r:n:..CZ h3. METHOD: 

a l s o  conglomerate l a y e r  present ;  sandstone i t s e l f  i s  r e l a  

I b 1116 j 125 k 9 0 ~  Pebbly sandstone - l i g h t  grey t o  whi te ;  coarse-grained; bedding i n d i s t -  . ! 

= I  1 1 
E5 [ 
0 1 90% 

I 

a 1 I ' 
133 1134 /+OX 

1134  1137 

I I 
! I 

i n c t ;  --'lo% pebbles up t o  4'' diameter.  Core angle a t  124' 365'. 

Conglomerate - as above; 4 9 0 %  pebbles up t o  $I1 diameter;  carbonaceous 

i n  par ts .  

Sandstone - 1 i a h t a r e v : i f i ~ d  ll.-aralnm+ . . h ~ u ; 9 p h h l ~ - f r ~ n  

Conglomerate - as above;r90% pebbles up t o  1" diameter.  

--- --. 

t 

I 

1 
I 
I 

I 
. 

1 
I 

i 

I 
i 



b i t . : i i i ~ i i i . i  bi-iik XWO~U 
COMPANY NAME 
PROPERTY NAME - 
DRILLING CONTRACTOR - , ASSAYER 

I PURPOSE OF HOLE 

- -  7 i n ; .  3 - 
CLAIM NAME 

1 COMMENCED I 
FINISHED 

PROJECT NO. 

DESCRIPTION 





ELEVATION 

LCGGCD 6Y 

--. r L G t G E D  ...- - - - - - = a  . - -  ?=-:-,-,.CE KO, METHOD: 

Uuiiitji ii-J Ui1iii ~CCCOAIL 
COMPANY NAME 
PROPERTY NAME 

DRILLING CONTRACTOR ,--. 
PURPOSE OF HOLE 

34;: 5 r -  7 - 
HOLE NO. - - 
CLAIM NAME I 
COMMENCED 

FINISHED 

PROJECT NO. I 

307 389 -0% Sandstone - coarse-grained to very coarse-grained; light grey to white; I 
, vuggy in parts; indistinct bedding. 

I 
i 

1 i lS I .  ) TO 
358 1367 

RECOYY 

-80% 

-90% 

*90% 

-90% 

SAMPLE 

367 

377 

1378 r 

-- - 
DESCRIPTION 

core angle at 365'-35'. 

Conglomerate - as 358-367';-~70% pebbles up to 4" diameter. 
Pebbly sandstone - as above. -- 
Conglomerate - as above- -7040% pebbles up to si" diamete~; core anqle 

at 3871-450, 

ASSAYS 
FROM 

377 

378 

387 

7 
I 

I 
1 

I 

TO WIDTH NO. 





--- ---.- -. - . . . .- .- . ... . ..-- ... . . j,::.. u.., ?ALE 7 - 7 
I - i l ~ k U i  i , l  i l i  i<ecurrr : C ~ L ~ R :  

% 2 : 1 l l l  

I A S 1  

E i t V i T l O N  

LCGEED 6Y 

CAT: LOSGE5 ...= -----=. . -. n=-;a,..CE SO. 

- ,  

COMPANY NAME . . t m .  . C-76-7 
PROPERTY NAME -- CLAIM NAME 

DRILLING CONTRACTOR CO~AMENCEO 

ASSAY E R FINISHED 

PURPOSE OF HOLE PROJECT NO. 

i i o i ~  sunvtv 
FOOTAGE 

h<ETHOD: 

AZIMUTII DIP 



L h : i ~ ~ i ~ l .  h i k l  ~ ~ C C U I ~  
COMPANY NAME Cv~rusAlsvil Min-inn 
PROl1EI1TY NAME C A R I w m  
DRILLING CONTRACTOR -- Caron Diamond D r i l l i n g  
ASSAY E R 
PURPOSE OF HOLE 

-. -- -- -nC!A TO RECOVY DESCRIPTION SAMPLE 
FnOM TO WIDTH NO. 

0 16 -- OVERBURDEN. 

16 35 85% Massive Tanta lus conqlomerate; f i n e - q r a i n e d  t o  medium-grained; s i f i s i o u s  

sand m a t r i x ;  34 ' -  35'  l i m o n i t e  sand'matr ix .  - 
45 38 80: C.ong1011:eratic sandstone- t h i n  COALY qnd carbonaceous lenses a long  bedding; 

- '  -. 
I Core angle a t  46'  = 45'. 

I I 
:8 1100 9 0 3  Massive f i n e - g r a i n e d  t o  coarse-gra ined Tanta lus conglomerate; 48' - 70' - 

I 
- 

niuddy sand m a t r i x ;  .some poor  cons01 i d a t i o n  ,some 1 imonl te ;  70'-100' t c lean,  

1 hard, s i l i c ~ o u s  m a t r i x .  I: - - - - -- - - - - 
100 102.5 90% onglomerat icsandstone; g r a d a t i o n a l  upper con tac t .  

102.5 104 90". Vedi uni-grained congloclerate. ' -- -- 

104 J09 90% Interbedded sandstone and conglomerate; numerous t h i n  COALY lenses a long  
u 
Cc bedding ( f r a c t i o n  o f  an i n c h ) .  c o r e  angle a t  104' ~45'. -- - 

109- 11 
m09 123 SO1 Elediuni-grained Conglomerate; l i m o n i t e  muddy send m a t r i x .  - 
O I  116-123 

50 
03 

-. 
4 1 2 3  1 126 S5. Muddy sandstone; medium-grained; browni sh-grey; s c a t t e r e d  t h i n  i r r e g u l a r  

1 ! COALY lenses t o  4". 

226 (141  80': Medium-grained niassive conglomerate; co re  ang le  a t  132' = 55'. 

J41 143 8 0 Y k l e d i u m - q r a i n e d  muddy sandstone; numerous t h i n  randomly o r ienked  b r i g h t  . 

COAL lenses. I. . .. . 

CLAIM IJAUE 

COMMENCED A"g. 29 9 1976 
FI~IISHEO S e ~ t .  10, 1976 
PnOJECT 140. 



klE ' I  CLAIM IJAUE 

TRACTOR - CO?A.'AENCEO I 
-.-= 
&- I -  L C C G E J  I I I ASSAYER 

? ' A =  R f  i E ; i E ? . C E  ho. I METHOD: PURPOSE OF HOLE PnOJECT t i0 

I 1 I 
I I ASSAYS 

1 ! ( 1 imoni t i c  a t  150' ; t h i n ,  "wispy" conso l ida ted  b r i g h t  COAL lenses  'through- I I 

IDTH I NO. I1 I I I 

147 1 159 ) 85% 1 Medium-grained sandstone; some sec t ions  1 i n ~ o n i t i c  m a t r i x  w i t h  6" v e r y  q & q q  
o u t  (a11 1/8");  core angle 45'. I - 

159 231 8 5 % b l e d i u m  to.coarse-gra ined conglomerate; some s l i g h t l y  1 imoni t i c .  

o-, 162' -2" COALY shale - core  angle 50'. 
CC 
h3 -- 171' - 172' - medium-grained sandstone - core ang le  50'. -. 
0 166' - 167' - sandstone. 

1 180' - 185' - coarse-gra ined sandstone - core ang le  45'. . .  -. 
202' - 203' - medium-grained sandstone; i r r e g u l a r  COAL lenses and fragments 

I I 

231 - 1238 (90% \ Dark brown t o  b lack;  f ine-gTained; mudstone; some b r i  tti; hasr ive t o  f i n e l l  

\ l amina ted ;  some very  s l i ckens ided .  231.5'- 1'' COAL. . 
1 

- 
238 347 95"X,ledium-grained t o  coarse-gra ined massive Tan ta lus  conq lomera~$ j  

292' - 1' core  ~ ixt ;  343' - 2' COALY shale; do re .anq le  40'. 

337 350 95% Coarse-grained l i g h t  grey Sandstone. 
I 

- 
1 

1 ~ i q h t  qrey; massive, s o f t  mudstone. 
I 

351 1356 160~ s o f t .  c r w l v .  COAlY. hr-atenlnmPratP 

$59 372 190%' Coarse-qrained, p o o r l v ' c o n s o l i d a t e d  * muddv a r k o s i c  sandstone; 

372' - 2" COAL; core ang le  a t  372'  =. 609. 
1' ' 

. .  



l~ ~ : i l ~ i ~ i ~ t L  U r i ~ i  lkco~xi 
COMPANY NAME - 
PnOPEnTY NAME 
DRILLING CONTRACTOR - 
ASSAY ER 
PUnPOSE OF HOLE 

PAGE 3 CF 6 

HOLE t10. - - 
CLAIM NAME r 



COLLAR: I ..,a,., 
COMPANY NAME - 
PnOPEnTY NAME - 
DnlLLlNG CONTRACTOn --- 
ASSAY En 
PURPOSE OF HOLE 

VWLC raw. - - -- 
CLAIM NAWE 

c o r . w E r u x o  

FI1IIStIED 

PflOJECT NO. 

I - 
FACU TO RECOVY 

SAMPLE ASSAYS 
DESCRIPTION 

FROM TO ( W I D T H  I NO. 

594.5 636.5 95% Coarse to very coarse, white to  l ight  grey sandstone, local ly  pebbly. 1 



COMPANY NAME 
PnOPEnTY NAME -. 
DnlLLlNG CONTRACTOR - 
ASSAY ER - 
PURPOSE OF HOLE 

PAGE 5 CF 6 

HOLE tco. C-76-10 
CLAIM t IAME 

COMZAEIJCEO 

FIrIIS)IEO 

PnOJECT ?do. -0 





P.  Hannigan I 1 I 
CATE LCSSES I I I 
!:A: ~ ~ E ; E R E : ; C E  KO. /METHOD: Sperry-Sun 

COMPANY NAME Cyprus_-Anvi 1 Mining Corporation 
CARMACKS SOUTH PROPEnTY NAME - 

i amond D r i  11 i no DnlLLlNG C O N T R A C T O ~ ,  Caron D 
ASSAY ER - Cyclone Engineering 
PURPOSE OF HOLE 

PAGE 1 CF 5 

HOLE I4O. 

CLAIM NAME 

October 6,  1976 
FINISIIED October 9, 1976 . 
PnOJECl NO. 

I SAMPLE 
F3O!J TO RECOVY 

ASSAYS 
DESCnlPTlON FnOM TO WIDTH NO. 

0 13 - OVERBURDEN. 

13 55 '-90% Conqlomerate - cher t ,  mudstone and q u a r t z i t e  pebbles i n  l i a t  $ev - -. 



L .\a l 

ELEVATIOX 

LOGGED 6Y 

DATE LCGGED 

PROPERTY NAME 
DRILLING CONTflACTOn ,, 
ASSAY En 
PURPOSE OF HOLE - 

SAMPLE 
FRC!.! TO RECOVY DESCRIPTION 

FnOM TO Y E  

155 177 -90%. Sandstone - l i g h t  grey t o  w h i t e  ca1careoussandstone; coarse-grained;. 

no d i s t i n c t  beddinq; l o c a l l v  w i t h  carbonaceous and COALY m u d s t o n e ' s a r t i n g ~ ,  r I - 
w h i t e  do lomi te  ( ? )  fragments throughout;  pebb le - f  ree; co re  angle a t  

155',--65°;. a t  .176'0- 50". - 
177 179 -90% Sandstone - f ine -g ra ined  t o  medium-grained; medium grey, lc ,ca l l .y  carbon- 

aceous; l o c a l l y  con ta ins  a few pebbles. 

179 183 -904 Pebbly sandstone -,medium-grained t o  coarse-g ra ined ; ' l i gh t  grey;-0-40% 

pebbles, up t o  '5" diameter.  

183 189 -90% Sandstone - medium-grained t o  coarse-grained; s l i g h t l y  ca lcareous 
I -* 

1 I I I x a l l y ;  l o c a l l y  carbonaceous. ! .  1 1 

I "90% Isandstone - calcareous: hard: w h i t e  t o  l i o h t  arpv: co- n.1 , 203 ! - ~ ~ n P d : ~ l t p  ! I .  

~IOLE 110. C-76-12 
CLAIM tJAME 

COfAMENCED 

FIFJISIIEO 

PfIOJECT )do. 



CAfE LCSSEJ I 1 I 
!:A' SEFEREXCE &O. METHOD: I 

PROPERTY NAME CLAIM NAME 

DRlLLlNG CONTRACTOn - COMMENCED 

ASSAY E R FINISIIED 

PURPOSE OF HOLE P ~ O J E C T  NO 



ELEVAT IOY 

L O G G f O  BY 

CATS LCCGEJ 
?.'A' REFZRESCE KO. METHOD: 

PnOPERTY NAME CLAIM rJAlAE 
DRILLING CONTRACTOR -- CO!AMENCEO 

ASSAYER FINISHED 

1 PURPOSE O f  HOLE P n O J E C l  NO 

SAMPLE 
TO RECOVY 

ASSAYS 
DESCfllPTlON 

FflOM TO WIDTH NO. 

237 --.go% Sandstone - carbonaceous w i t h  COAL p a r t i n g s ;  some mudstone l a y e r s ;  

l i g h t ' g r e y ;  calcareous; as 232'- 234'. . 
239 -- 90% I-ludstone - carbonaceous w i t h  COAL p a r t i n g s ;  s o f t ;  i n d i s t i n c t  bedding; core 

anq le  a t  238'-.30~. -.. 

250 -90% 239.0 245.0 6.0 C-43 hl,+ c w h d  %IF. 

251 -90% Etudstone - carbonaceous w i t h  COAL p a r t i n g s ;  i n d i s t i n c t  bedding. 245.0 250.0 5.0 C-44 

I I I . , 
diameter.  I n d i s t i n c t  bedding. Core-angle a t  278'=35'; a t  313'=35'. 

327 334 Y90X Pebbly  sandstone - coarse-grained; angu la r  c h e r t  pebbles up" to k" diameter .  

b e b b l e s . ~ & ~ :  locallv rnntair . ;  w h i t 0  dr i l  o i t ~  ( 7 )  f r l -  r l n t c  



- . - -- - - - - - - - . . - 
CCLLAR: 11oic SUWLY LIlmw~id DriiA l<ccoid PAGE 5 cCF s 
h31111l FOOTAGE AZIMUTII DIP - COMPANY NAME 
c .\ST 

P ~ O P E ~ T Y  NAME CLAIM NAME 
ELEVATIOX 

DRILLING CONTRACTOR COIAMEt~CEO 
LCCGED 6 V  ' 

ASSAY E R FINISHED 
DATE L C C t E J  
::AP R E F E ~ ( C ~ C E  h0 METHOD: 

' PURPOSE OF HOLE 

I FZC!.', TO RECOVY DESCRIPTION 
SAMPLE 

FnOM TO WIDTH NO. 

327 334 - 90% Core angle a t  332' = 20'. 

- 334 524 -90% Sandstone - coarse t o  very coarse-grained; w h i t e  t o  medium grey;'.flne 

sandy m a t r i x ;  l o c a l l y  ca lcareous cement. M o t t l e d  appearance. - 
** (**Conta ins cobbles o f  w h i t e  quar tz ,  .pink a p l i t e ,  and qrev ca lcareous a c i d  I I I 

igneous rocks ( ? ) ,  up t o  3" diameter,  most ly '  w e l l  rounded, h i g h  

s p h e r i c i t y  - cobbles a r e  i s o l a t e d  w i t h i n  sandstone. Present  between 

372' and 387' and 488' t o  524'.  A lso  angu la r  cobbles 437'-441';  and dark  

1 grey mudstone c l a s t s ,  angu la r  up t o  2" diameter;  p resen t  a t  493'-498'. 

I Core angle a t  372' = 25'; a t  395' = 30'; a t  418' = 45'; 

a t  449' = 30°;at 468' = 45'; a t  494.5 = 50'; and a t  521' = 40'. 

NOTE Conqlomerate a'nd pebbly  sandstones between 179 and 225 - 
t v p i c a l  Tanta lus conqlomerates - most pebbles a r e  angular .  - 
Tan ta lus  Formation probably  a t  155'. 

C 
u 
h: 

1 END OF HOLE. 



Diarmm c.l Drill Recold 
COMPANY NAME CYPRUS ANVIL MINING CORPORATION 
PROPERW NAME Carmacks South 
DRILLING CONTRACTOR J a r o n  Diamond D r i l l  in4  CoMUENCEo October 10. 1976 

October 18, 1976 

PURPOSE OF HOLE -- PROJECT NO 

I 

a t  304' = 20'; a t  318' = 30'; a t  326' = 25'. 
i 
I 



DESCRIPTION 

In terbedded conglomerate and v e r y  coarse g ra ined  pebbly  sa 

l o c a l l y  s h u  and br-d. (Beds o f  each 2-3' t h i c k )  

m o s t l v  5" t o  1" d i a m e t ~ r .  594-607' - A- 

Core ang le  a t  596' = 35'; a t  628' = 50'. 

-- --.--- ---- _.__ ---.. 
I W L E  St iRVLY b l : i ~ u ~  1.i.i Lkiii ihmxi ?AS:  2 :- 2 

COMPANY NAME C-76-13 

PROPERTY NAME -- CLAIM NAME 

DRILLING CONTRACTOR -- COMMENCED 

ASSAY E R FINISHED 

PURPOSE OF HOLE 

; ; L A X  
%.2::186 

'AS7 

! f &E\ATiC:; 

LCCZED 6 Y  
:;-: '":--' 

- r - J C r  

1 .. . - - - - -  --. -- . -- 7-r:-.:..-L ?.a. 

FOOTAGE 

h1ETHOO: 

AZIMUTII  DIP 



LCGCED 6Y R. P. H i l l  I I I .. .-- . ----- I 

COtffiR: Not Surveyed 
wtnt,ZautL3+36fI 
c n s T  10,640 
ELEVAT~CN 

, Diarmmd Drill Record 
COMPANY NAME CYPRUS-ANVIL .MINI'NG CORPORATION 
PROPERTY NAME -- Carmacks South 
DRILL.ING CONTRACTOR c a r o n  Diamond D r i l l  i n q  
ASSAY E R - 

- 

HOLE NO. C-76-16 
HOLE SURVEY 

I CLAIM NAME I 

I COMMENCED October 18. 1976 
FINISHED October 20, 1976 I 

DIP 

-50' 
-50' 

FOOTAGE 

C o l l a r  
200' 

U-4- LULiULU I I I 

t:AP REFE3E:;CE P:O. I METHOO: Sperry-Sun PROJECT NO. I PURPOSE OF HOLE - 

AZIMUTII 

050" 
051' 

-- -- 
DESCRIPTION 

Overburden. 

Coarse q ra ined  t o  v e r v  coarse s ra ined  l i q h t  a r e v  r n w  

massive - bedding i n v i s i b l e  except l o c a l l y .  

A t  47 ' .  68' and 71 '  22- 60' - r u s t  s ta ined .  - l a m e  anqt&y medium 

grey  mudstone c l a s t s .  - 
114-115' - l a r q e  rounded red-brown s i l  t s t o n e  cobbl PS. -. 
126' - 4" band o f  da rk  q rev  s i l t v  m-ne. 

t o r e  anote 4 t 1  55': a U . 5 '  = 55'; a t '113.5 '  = 60'. 

Dark brown s i l t y  mudstone. tilassive - beddinq i n d i s t i n c t .  P o s s i b l v  

tu f faceous.  

COAL - s o f t ,  moderate ly  b r i q h t .  - 
Verv coarse q ra ined  l i q h t  a rev  sandstone ( r e s e m b k  22-13q1). Core 

anq le  a t  158' = 55'. 

COAL - hard, b r i g h t  t o  very. b r i g h t ,  p l a t y .  T h i n  c o a l y  mud,stone p a r t i n q s .  

Dark brown s i l t y  mudstone (as 139-155').  B lack carbonaceo~ts mudstone 

p a r t i n g s .  Core ang le  a t  180' = 55'. 

Coal y mudstone. 

Tan ta lus  pebble conglomerate. Pebbles up  t o  1" - modal 4", Local 

carbonaceous p a r t i n g s .  Core angle'at 199.5' = 55'. 

T.D. 212'. 

. 

Q 

-- 

---- 

' ' 1  

I 

--- 

I 

- 
I 
I 

. !  
' I 

1 
I 

L 

I 
11 

I 
I ! 



APPENDIX V 

ANALYTICAL DATA. CARMACKS NORTH 



COMPOSITE NO.: 

HOLE NO. : 

SEAM : 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. Z F.C. Z B.T.U./LB. F.S.I. 

Number: C-19 32.88 10.06 25.77 31.29 5,420 N.A. 

Footage: 47-53.5 

Weight: 1,392 gmS. 

Number: 

Footage: 

Weight: 

Number: 

Footage : 

Weight: 

Number: 

Footage : 

Neight: 

N.A. 



COMPOSITE N3.:  16 

HOLE NO. : C-76-5 

SEAM: 1 

T A B L E  2. ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 35.74 

R.M. % 10.37 

V.M. % 26.94 

F.C.X 26.95 

S. % 0.48 

B.T.U./LB. 5,350 

F.S.I. N.A. 

T A B L E  3. SIZE CONSIST OF COMPOSITE HEAD SAMPLE 

Size W t .  "r 

1/4" x 28 M. 47.94 

- - 

Total 

T A B L E  4. ANALYSIS OF SIZE FRACTIONS 

1/4" x 28 M. 28 M. x 0 

Ash I 41.05 31.71 

R.M. 3; 8.57 1 1  .16 

V.M. 5 25.48 28.66 

F.C. 3; 24.90 28.47 

B.T.U./LB. 4,910 5,690 

F.S.I. N.A. N. A. 

36.18 

9.92 

27.13 

26.77 

5,320 

N.A. 



COMPOSITE NO. : T6 

HOLE NO. : C-76-5 

SEAM: 1 

T A B L E  5. FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Frac t ional  Basis) 

Sp. Gr. Wt. X R.M. X Ash "E B.T.U./Lb. 

- 1.30 0.00 - - - - - - 

1.30 - 1.40 0.00 - - - - - - 

1.40 - 1.60 28.62 11.43 12.60 7,800 

1.60 - 1.80 27.20 9.99 28.88 6,040 

+ 1.80 44.18 4.92 68.70 2,460 

TOTAL 

T A B L E  6. FLOAT-SINK AFlD AWYSIS OF I/$" x 28 E S H  
(Cum1 a t i v e  Bzsis) 

Sp. Gr. 

- 1.30 
- 1.40 
- 1.60 
- 1.80 

TOTAL 

Wt. 5 R.M. Z Ash 5 F.S.I. 

NOT REQUIRED 



COMPOSITE NO. : T6 

HOLE NO. : C-76-5 

SEAM: 1 

T A B L E  7. WASHABILITY FOR 114" x 28 MESH FRACTION 

Fractional 

Total 100.00 

Ash % 

Floats  

W t .  % Ash % 

Sinks 



COMPOSITE NO. : T6 

HOLE NO. : C-76-5 

SEAM: 

. . 
T A B L E  8. FLOAT-SINK OF 1/4" x 28 MESH FOR 8% ASH I N  FLOATS 

S p e c i f i c  Gravi  ty  : 1.60 

Y i e l d  o f  F loa ts :  28.62 % 

Ana lys i s  o f  F loa ts :  

Ash % 

R.M. Z 

V.M. Pd 

F.C.  5 

F.S.I .  

Ana lys i s  of Sinks: 

Ash % 

R.M. % 

12.60 

11.43 

38.00 

37.97 

0.52 

7,800 

N.A. 



COMPOSITE NO. : T-1 

HOLE NO. : C-76-1 

SEAM: 2 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. : F.C. % B.T.U./LB. F.S.I. - 

Number: 

Footage: 

Weight: 

Number: C-3 11.90 4.87 33.02 50.21 

Footage: 386-394 

Weight: 4,870 

Number: 

Footage : 

I l -  -LJ. 
WIZ-IYIIL: 

Number: 

Footage : 

Weight: 

Number: 

Footage: 

k 'eight:  



COMPOSITE NO. : T-1 

HOLE NO. : C-76-1 

SEAM: 2 

T A B L E  2. ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 1 1  .90 

R.M. % 4.87 

V.M. % 33.02 

F.C. Z 50.21 

S. % 0.66 

B.T.U./LB. 11,250 

F.S.I. N. A. 

T A B L E  3. SIZE CONSIST OF COMPOSITE HEAD SAMPLE 

Size - W t .  z 

1/4" x 28 M- 80-56 

28 M. x 0 1 9.. 44 

Total 100.00 

T A B L E  4. ANALYSIS OF SIZE FRACTIONS 

1/4" x 28 M. 28 H. x 0 To ta1 

Ash % 11.86 12.18 11.92 

R.M. Z 4.44 6.03 4.75 

Y.M. "o 32.77 32.95 32.80 

F.C. Z 50.93 48.84 50.53 

B.T.U./LB. 11,310 11,220 11,300 

F.S. I. N.A. N.A. N .'2. 



COMPOSITE NO. : 1-1 

HOLE NO.: C-76-1 

SEAM: 2 

T A B L E  5. FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Fractional Basis) 

Sp. Gr. W t .  % R.M. % Ash % 

TOTAL 

T A B L E  6. FLOAT-SINK AND ANALYSIS OF 1/4" x 28 ESH 
(Cml ative Basis) 

Sp. Gr. 

- 1-30 
- 1.40 
- 1-60 
- 1.80 

TOTAL 

R.M. % Ash % 

- - 
N o t  Requir~ 



COMPOSITE NO. : T- 1 

HOLE NO.: C-76-1 

SEAM: 2 

T A B L E  7. WASHABILITY FOR 1/4" x 28 MESH FRACTION 

Curnul a t i  ve I Fractional 

Floats  Sinks ! 

Ash P6 Sp. Gr. W t .  % Ash % W t .  % W t .  "p 

Total 

CYCLOSE E4;Ih:EKI?iS S.rLES L?. 



COMPOSITE NO.: T-1 

HOLE NO. : C-76-1 

SEAM: 2 

T A B L E  8. FLOAT-SI-NK OF 1 /4" x 28 MESH FOR 8% ASH IN FLOATS 

Specific Gravi ty: 1 .8O 

- Yield of Floats :  92.79 % 

Analysis of F loa t s :  

Ash Pd 7.30 

R.M. % 4.35 

V.M. 3 35.69 

F.C. 3 52.66 

S. % 0.66 

B.T.U./Lb. 12,050 

F.S.I. N.A. 

Anal ysi  s of S inks  : 

Ash I 78.93 

R.M. X 1.71 

CYCLONE EKSISEE2:f; S:LES Lip. 



I CURVE LEGEND 
, . 

FIGURE I - FLOATS 

COMPANY CYPRUS A N V I L  M I N I N G  CORP. 
2 - EXPANDED FLOATS 

3 - SINKS 

4 - SPECIFIC GRAVITY 
SAMPLE T-1 

-. .-- --.-. 5 - ELEMENTARY ASH 

Size 1/4" x 28 Mesh 

WASHABILITY CURVES 

6 - NEAR GRAVITY M A T E R I A L  - . 
,- 

-EXPANDED ASH a/~ 
0 2 4 6 8 I0 12 14 

0 

! I  I 1' I . I  . I  . . - 
I I I [ , ' j  I I . I  , .  . I I I I 

I I \ 1 1 i . I  I '  I I I 1 I . . I I I 1 .  i 1 $ I 1 I - 1 %  , I 
. I . :  

- ; T i  1 ' ' I  
1 1 1 .  I : I  I :  I I I 

I \  . I 1 8 ,  I 1 I I +--+--- 
I ! .  I . ' I  I \  . I  I  1 "  I .  I I , I 1 I . / I  . I ,  ( $ 1  , / ' I .  

SPECIFIC GRAVITY 

,092031 
DATE 



COMPOSITE NO.: ~1 

HOLE NO. : C-76-2 

SEAM: 2 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. % F.C. % B.T.U./LB. F.S.I. - 

Number: C-6 12.86 1.81 

Footage: 411 - 416 . 

Weight: 3,982 gm. 

End o f  Analysis 

Number: 

Footage: 

Nei ght :  

Number: 

Footage: 

Weight: 

Number: 

Footage: 

Weight: 

Number: 

Footage: 

Weight: 

092031 
CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO.: ~2 

HOLE NO. : C-76-5 

SEAM : 2 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. % F.C. % B.T.U./LB. F.S.I. 

30.43 1.95 28.87 38.75 9,500 1 

Number: C-21 

Footage: 438 - 447 

Weight: 4,436 gm. 

End of Analysis 

Number: 

Footage: 

Weight: 

Number: 

Footage: 

Weight: 

Number: 

Footage : 

Weight: 

Number: 

Footage: 

Weight: 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO. : T2 

HOLE NO. : C-76- 1 

SEAM : 3 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash I R.M I V.M. % F.C. 5 B.T.U./LG. F.S.I. 

Number: C-4 14.15 1.48 27.83 56.54 12,210 

Footage: 668.5 - 674.5 

Weight: 1,556 gms. 

Number: 

Footage: 

Weight: 

Nunber : 

Footage: 

Ueight: 

Hurher: 

Footage: 

Weight: 



COMPOSITE NO. : T2 

HOLE NO. : C-76-1 

SEAM: 3 

T A B L E  2. 

T A B L E  3. 

T A B L E  4. 

ANALYSIS OF COMPOSITE HEAD SkYPLE 

Ash % 14.69 

R.M. % 1 .50 

V.M. % 28.35 

F.C. % 55.46 

F.S. I. 1 

SIZE CONSIST Of COMPOSITE HEAD SM?LE 

Size h't. % 

I/$" x 28 M. 85.80 

28 K. x 0 14.20 

Total 100.00 

Ash Z 

R.H. : 
Y.H. '. 

F.C. Z 

B.T.U./L3. 

F.S.I. 

RWYSIS OF SIZE FRACTIONS 

1/4" x 28 M. 

14.76 

1.51 

28.95 

54.78 

12,190 

1 



COMPOSITE NO. : T2 

HOLE NO. : C-76-1 

SEAM: 3 

T A B L E  5. 

Sp. Gr. 

- 1.30 

TOTAL 

T A B L E  6. 

Sp. Gr. 

- 1-30 
- 1.40 
- 1-60 
- 1-00 
TOTAL 

FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Fractional Basis) 

W t .  Pd R.M. % Ash X B.T.U./Lb. 

FLOAT-SINK AND ANALYSIS OF I/$* x 28 ESH 
(Cmul a t i v e  Basis) 

W t .  % R.M.  % Ash S 8.T.U. /Lb. F.S.I .  

23.11 1.74 3-38 14,060 

63.07 1.63 5.46 13.850 

87.89 1.60 9.11 13,200 NOT EQ3;F.X 

95.21 1.58 11 -47 12,770 



COMPOSITE N O . :  ~2 

HOLE NO*: C-76-1 

SEAM: 3 

T A B L E  7 .  WASHABILITY FOR 1/4" x 28 MESH FRACTION 

Sp. Gr. 

Fractional Curnul ati ve I 
Floats Sinks I 

Ash Z Ash % W t .  % 



COMPOSITE NO. : 

HOLE NO. : 

SEAM: 

T A B L E  8. FLOAT-SINK OF 1/4" x 28 MESH FOR 8% ASH IN FLOATS 

Speci f i c Gravity : 

- Yield of Floats: 

Analysis of Floats: 

Ash X 

R.M. Z 

V.M. X 

F.C. Z 

F.S.I. 

Analysis of  Sinks: 

Ash X 

R.H. X 



FIGURE . . 
I - FLOPTS 

2 - EXPANDED FLOATS 

=OMpANY CYPRUS ANVIL MINING CORP. 3 - SINKS 

SAMPLE C-76-1 Composi t e  T2 4 - SPECIFIC GRAVITY . 
5 - ELEMENTARY ASH 

Size  1/4" x 28 Hesh 6 - NEAR GRAVITY MATERIAL 
-- 

WASHABILITY C U R E S  

' EXPANDED ASH Olo 
0 2 4 6 8 12 20 

0 

10 

CYCLONE mS\E-s \ f  S k E +  ,-- 

EDMGNTCN E X  Cvt\\:,~ t 



COMPOSITE NO. :  T-3 

HOLE NO. : C-76-3 

SEAM : 3 R 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. % F.C. I B.T.U./LB. F.S.I. 

Number: C-8 62.43 1.38 17.57 18.62 4,680 

Footage: 31 1 - 320 . 

Weight: 14,346 gmS. 

N.A. 

Number: 

Footage : 

2eight: 

Number: 

Footage : 

Weight: 

Number: 

Footage : 

Gleight: 

Nunber: 

Footage: 

k'eight: 



COMPOSITE NO. : T-3 

HOLE NO. : C-76-3 

SEAM: 3 R 

T A B L E  2. ANALYSIS OF COMPOSITE HEAD SPAPLE 

Ash Z 62.43 

R.M. X 1.38 

V.M. "k 17.57 

F.C. % 18.62 

S. % 0.82 

B.T.U./LB. 4,680 

F.S. I. N.A. 

T A B L E  3. SIZE CONSIST OF COMPOSITE HEAD SAY?LE 

T A B L E  4. 

Size 

1/4" x 28 M. 

W t .  % 

Total 

ANALYSIS OF SIZE FRACTIONS 

1/4" x 28 M. 28 K. x 0 

Ash % 63.06 51.75- 

R.M. X 1.38 1.37 

V.M. % 17.61 21.53 

F.C. % 17.95 25.35 

B.T.U./LB. 4,650 6,070 

F.S.I. N.A. % 

Total 

62.51 

1.38 

17.80 

18.31 

4,720 

N.A. 



COMPOSITE NO.: 

HOLE NO.: 

SEAM: 

T A B L E  5. 

Sp. Gr. 

- 1.30 
1.30 - 1-40 
1.40 - 1.60 
1.60 - 1.80 

+ 1.80 

TOTAL 

FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Fractional Basis) 

W t .  % R.M. % Ash % 

T A B L E  6. FLOAT-SINK AND W Y S I S  OF I/$" x 28 MESH 
(Cunul a t i v e  Basis) 

Sp. Gr. Ash % 

2.93 1.97 2.83 14,130 

7.49 1.79 7.70 13,330 NOT REQUIRED 

17.17 1.55 19.86 11,410 

29.76 1.47 30.62 9,770 

TOTAL .loo. 00 1.32 62.61 4,690 



COMPOSITE NO.: TI0 

HOLE NO. : C76-6 

SEAM: 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. % F,C. % , B.T.U./LB. F.S.I. 

Number: C-36 62.89 0.51 15.60 21.00 4,300 N.A. 

Footage : 393- 398 

Weight: 3,357 

Number: C-37 

Footage: 398-403 

Weight: 5,394 

Number : 

Footage : 

Weight: 

Number: 

Footage : 

Weight: 

Number: 

Footage : 

Weight: 

0 9 2 0 3 1  

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO.: 

HOLE NO. : 

SEAM: 

T A ' B L E  2. ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 

R.M. % 

V.M. % 

F.C. % 

S. % 

B.T.U./LB. 

F.S. I. 

T A B L E  3. S I Z E  CONSIST OF COMPOSITE HEAD SAMPLE 

S i z e  W t .  % 

T o t a l  100.00 

T A B L E  4. ANALYSIS OF S I Z E  FRACTIONS 

Ash % 

R.M. % 

V.M. % 

F.C. % 

B.T.U./LB. 

F.S. I. 

T o t a l  

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO.: TI 0 

HOLE NO. : C76-6 

SEAM : 

T A B L E  5. 

Sp. Gr. 

- 1.30 
i30 - i140 
1.40 - 1.60 
1.60 - 1-80 

+ 1.80 

TOTAL 

T A B L E  6. 

Sp. Gr. 

TOTAL 

FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Fractional Basis) 

R.M. % Ash % 

FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Cumul ati ve Basis) 

W t .  % - R.M. % Ash % B.T.U./Lb. 

0.33 - * 2.47 14,920 

11.97 0.83 6.40 14,260 

27.34 0.76 15.21 12,640 

40.57 0.72 22.90 11,210 

* Not determined due to small sample. 

F.S.I. 

Not 

Requi red. 

092031 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO. : TI 0 

HOLE NO. : C76-6 

SEAM: 

T A B L E  7. WASHABILITY FOR 1/4" x 28 MESH FRACTION 

Curnul ati ve 
, 

- - 

Sp. Gr. 

Fractional 

Floats Sinks , I 
Ash % Wt. % 

I I 

0.33 

11.64 

15-37 

13.23 

59.43 

- - 

Wt. % Ash % Ash % Wt. % 

100.00 

99.67, 

00 n3 
UU. u3 

72.66 

59.43 

- - 

Total 

0 9 2 0 3 1  ' 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO.: T I 0  

HOLE NO. : C76-6 

SEAM: 

T A B L E  8. FLOAT-SINK OF 114" x 28 MESH FOR 8% ASH I N  FLOATS 

Speci f i c Gravi ty : 1.43 

Y i e l d  o f  F loats :  14.00 % 

~ n a l ~ s i s  o f  F loa ts :  

A& % 

R.M. % 

V.M. % 

F.C. % 

S. % 

B.T.U./Lb. 

F.S.I. 

Analys is  o f  Sinks: 

Ash % 

R.M. % 

0 9 2 0 3 1  ' 

CYCLONE ENGINEERING SALES LTD. 



C O ~ ~ Z N Y  CYPRUS ANVIL MINING CORP. 

Composite TI 0 4 - SPECIFIC GRAVITY 

5 - E L E M E N T A R Y  ASH 
SAMPLE 

Size 114" x 28 Mesh 6 - N E A R  G R A V I T Y  M k T E R I A L  
-. 

WASHABILITY C U ~ V E S  

- EXPANDED ASH O/! 

0 2 4 6 8 I0 12 14 16 16 Z 
0 1 '  ' 1  \ I I 1 I ) " 

SPECIFIC GRPVI'IY ' 



COMPOSITE NO. : T-3 

HOLE NO. : C-76-3 

SEAM: 3 R 

T A B L E  7. WASHABILITY FOR 1/4" x 28 MESH FRACTION 

Sp. Gr. 

Total 

Fract ional  

W t .  P6 Ash % 

Curnul a t i  ve 

Floats  

Xlt. % 1 Ash % 

I 

Sinks 

I 



COMPOSITE NO. : 

HOLE NO. : 

SEAM: 

T A B L E  8. FLOAT-SINK OF 1/4" x 28 MESH FOR 8% ASH IN FLOATS 

Speci f i c Gravi t y  : 1.41% 

Yield o f  F l o a t s :  7.60% 

Analysis o f  Floats:  

Ash Y4 

R.M. % 

V.M. % 

F.C. % 

S. % 

B.T.U./Lb. 

F.S.I. 

Analysis of  S i n k s :  

Ash % 67.10 

R.M. % 1.30 



I i ' I  ! 1 # \ I  I I I I , I  , . ,  I 
! t I i \ I  , , I.' i i I . , \ 1 I I 

I I \ !  I I ' 8 . ,  I ? I . ' : ,  I I  

DATE CYCLONE ENGINEERING SALES LTD 

EDMONTON ALBERTA CANADA 



COMPOSITE NO.: T4 

HOLE NO. : C-76-3 

SEAM : 3 

T A B L E  1. COYPONENTS AND ANALYSIS 

Ash % R . M  % V.M. % F.C. I B.T.U./LB. F . S . I .  

Number: C-10 14.29 

Footage: 350 - 356.5 

Weight: 5,112 grns. 

Number: 

Footage: 

Weight: 

Nuder: 

Footage: 

Ueight: 

Nuz5er: 

Footage: 

Neight: 



COMPOSITE NO. : T4 

HOLE NO.: C-76- 3 

SEAM : 3 

T A B L E  2. ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 16.70 

R.M. 1 1.68 

V.R. Pd 29.23 

F.C.5 52.39 

S. P; 0.45 

B.T.U./LB. 11,380 

F.S. I. L, 

T A B L E  3. SIZE CONSIST OF COMPOSITE HEAD S M ? L E  

Size W t .  Z 

1/4" x 28 M. 73.38 

28 H. x 0 26.62 

Total 100.00 

T A B L E  4. CLYQYSIS OF SIZE FRACTIONS 



COMPOSITE NO. : 

HOLE NO.: 

SEAM: 

T A B L E  5. 

Sp. Gr. 

- 1.30 
1.30 - 1.40 
1.40 - 1.60 
1.60 - 1.80 

+ 1.80 

TOTAL 

T A B L E  6. 

Sp. Gr. 

- 1.30 
- 1.40 
- 1.60 
- 1.80 
TOTAL 

FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Fractional Basis) 

Wt. % R.M. X Ash % B.T.U. /Lb. 

18.80 1.93 3.40 14,000 

35.24 1.83 5.93 13,430 

18.36 1.87 15.70 11,380 

9.89 1.85 28.80 8,350 

17.71 0.91 62.94 3,790 

FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Cumulative Basis) 

krt. % R.M. % Ash X B.T.U./Lb. F.E.?. 

18.80 1.93 3.40 14,000 

54.04 1.86 5.05 13,630 NCT REQUIEL 

72.A0 1.87 7.75 13,060 

82.29 1.86 10.29 12,490 



COMPOSITE NO.: 

HOLE NO. : 

SEAM: 

T A B L E  7. 

Sp. Gr. 

Total 

KASHABILITY FOR 1/4" x 28 MESH FRACTION 

Fractional 

W t .  % Ash P6 

Cumul a t i  ve 

Floats Sinks 1 
I 

wt. % 

i 23.37 

t 
b 

i Xi. 74 

! 50.74 

I 

62.9: i 



COMPOSITE NO. : T4 

HOLE N O .  : C-76-3 

SEAM : 3 

T A B L E  8. FLOAT-SINK OF 1/4" x 28 MESH FOR 8: ASH IN FLOATS 

Spec i f i c  Gravity: 1.62 

- Y i e l d o f  Floats:  73.50 

Analysis o f  Floats:  

Ash 5 

R.M. % 

VIM. % 

F.C. % 

S. 9; 

B.T.U./Lb. 

F.S.I.  

Analysis o f  Sinks: 

Ash % 51 .SO 

R . H . %  1.03 



2 - EXPANDED FLDCITS 
. . .COMPANY - CYPRUS ANVIL MINING CORP. 

SAMPLE C-76-3 Composite T4 

- - - - -  -- - 

3 - SINKS 

4 - SPECIFIC GRAVlT Y 

5 - ELEMENTARY ASH 

Size 1/4" x 28 Mesh g - NEAR GRAVITY MATERIAL 

-. EXPANDED ASH ?& 

SPECIFIC GRAVLTY 

DATE 



COMPOSITE NO.: T-11 

HOLE NO.: C-76-5 

SEAM: 3 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. % F.C. % B.T.U./LB. F.S.I. 

Number: C-38 22.75 1.16 30.69 45.40 10,600 1 

Footage: 891- 896 

Weight: 2,739 
, a  

Number: C-39 13.98 1.38 32.96 51.68 11,760 1 

Footage: 896- 901 

%eight: 2,192 

Number: c-40 15.44 1.30 32.66 50.60 11,460 1 

Footage: 901- 906 

Weight: 2,628 

Number: c-41 11.43 1.25 30.69 56.63 12,320 1 

Footage : 906- 911 

Weight: 2,086 

Number: C-42 19.64 1.19 ' 29.35 49.82 11,190 1 

Footage: 911-915 

Weight: 2,036 

CYCLONE.ENGINEERING SALES LTD. 



COMPOS I TE NO. : T- 11 

HOLE NO.: C- 76- 5 

SEAM: 3 

T A B L E  2. ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 

R.M. % 

V.M. % 

F.C. % 

S. % 

F.S. I. 1 

T A B L E  3. SIZE CONSIST OF COMPOSITE HEAD SAMPLE 

Size W t .  % 

Total 

T A B L E  - 4. ANALYSIS OF SIZE FRACTIONS 

1/4" x 28 M. 28 M. x 0 Total 

Ash % 20.91 10.25 16.59 

R.M. % 1.31 1.27 1.29 

V.M. % 30.63 31.93 31.16 

F.C. % 47.15 56.55 50.96 

B.T.U./LB. 10,730 12,500 11,450 

F.S. I. 1 1 1 

CYCLONE ENGINEERING SALES LTD. 



b T- 11 

HOLE NO. : C- 76- 5 

3 SEAM: 

Sp. Gr. 

- 1-30 

1.30 - 7.40 

1.40 - 1.60 

1.60 - 7.80 

+ 1.80 

Ash 7' d 

3.43 

5.97 

16.86 

30.85 

56.59 

TOTAL 

T A B L E  6. FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Cumulat ive Bas i s )  

Sp. Gr. W t .  % - R.M. % Ash % - 
13.03 1.49 3.43 

44.02 1.72 5-22 

70.49 1.65 - 9.59 

80.70 1.44 12.28 

B.T. U./Lb. F.S. I. 
- 7.30 

- 1.40 

- 1.60 

- 7.80 

TOTAL 

Not 

13,680 Required 

12,840 

12,280 

CYCLONE ENGlNEERING SALES LTD. 



COMPOSITE NO.: T- 1 1  

HOLE NO. : C- 76- 5 

SEAM : 3 

T A B L E  7. 

Sp. Gr. 

Total 

WASHABILITY FOR 1/4" x 28 MESH FRACTION 

Fractional Cumul ati ve 

Floats Sinks 

W t .  % 

13.03 

44.02 

70.49 

80.70 

100.00 

Ash % W t .  % I A s h %  



COMPOSITE NO. : T- 11 

HOLE NO. : C- 76- 5 

SEAM: 3 

T A B L E  8. FLOAT-SINK OF 1/4" x 28 MESH FOR 8% ASH I N  FLOATS 

Speci f i c Gravi ty : 1.53 

. Y i e l d  o f  F loats:  65.00 % 

Analysis o f  F loats:  

~ s ' h  % 

R.M. % 

V.M. % 

F.C. % 

S. % 

B.T.U./Lb. 

F.S.I. 

Analysis o f  Sinks: 

Ash % 

R.M. X 

CYCLONE ENGINEERING SALES LTD. 



COMPANY CYPRUS ANVIL MINING CORPORATION 
2 - EXPANDED FLOLTS 

3 .- SINKS 

SAMPLE T-11 4 - SPECIFIC GRAVITY , ___ _ _ _ _ _  -.-. -. - - 5 - E L E M E N T A R Y  A S H  

Size 1/4" x 28  Mesh 6 - NEAR GRAVITY MATERIAL - 
WASHABILITY CURVES 

- EXPANDED ASH Oh 
0 2 4 6 6 10 12 14 ? 6 I E 

0 I I 1 "  I \  I  ' I 1 I 1 " , ' 1  ' I ,  : ' I  1  illti 1 1 1  ' I  ' .  I ' . I ;  1 
I I I I I , I 1 
I I I I I  ' ! I ( I I 1 , I , I 1  I 1 I I I 
1 7  1 ' .  I I I  I I I I I I I  

C J a r 1 I I a 

2.3 2.2' 2.1 2.0 1.9 1.8 1.7 I .  6 I .  5 1.4 

SPECIFIC GRAVITY 

CAT E 



COMPOSITE NO.: C-I 

HOLE NO. : Open P i t  Channel Sample 

SEAM : 3 

T A B  L E 1. COMPONENTS AND ANALYSIS 

Number: C-1 

Footage: - 
Weight: 8,146. gms. 

Number: 

Footage : 

Weight: 

Number: 

Footage : 

Weight: 

Number: 

Footage : 

Weight: 

Number: 

Footage : 

Weight: 

Ash % R.M % V.M. % F.C. % B.T.U./LB. - F.S.I. 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO. : C-1 

HOLE NO. : Open Pit Channel Sample 

SEAM : 3 

T A B L E  2. ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 

R.M. % 

V.M. % 

F.C. % 

S. % 

B.T.U./LB. 

F.S. I. 

T A B L E  3. SIZE CONSIST OF COMPOSITE HEAD SAMPLE 

Size - bit. X 

1/4" x 28 M. 75.33 

28 M. x 0 24.67 

Tota 1 100.00 

T A B L E  4. ANALYSIS 'OF SIZE FRACTIONS 

Ash % 8.20 9.85 

R.M. % 2.19 2.99 

V.M. X 30.15 31.05 

F.C. % 59.46 56.11 

B.T.U./LB. 12,620 12,170 

F.S. I. +i +i 

Total 

8.61 

2.39 

30.37 

58.63 

12,510 

& 

CYCLONE ENGINEERING SALES LID. 



COMPOSITE NO. : 

HOLE NO. : 

SEAM : 

T A B L E  5. 

Sp. 6r. 

TOTAL 

T A B L E  6. 

Sp. Gr. 

- 1.30 
- 1.40 
- 1-60 
- 1.80 

. . 

TOTAL 

C-1 

Open P i t  Channel Sample 

3 

FLOAT-SINK AND ANALYSIS OF 114" x 28 MESH 
(Fractional Basis)  

w t .  % - R.M. % - Ash % B.T.U./Lb* 

FLOAT-SINK AND ANALYSIS OF 114" x 28 MESH 
(Cmul a t i v e  Basis)  

W t .  % R.M. % Ash % B.T.U./Lb. F.S.I. 

16.58 2.38 2.91 13,950 

73.86 2.34 3.78 13,580 

92.08 2.38 5.68 13,160 

96-25 2.36 6.72 12,930 

CYCLONE ENGINEERING SALES LTD. 



COMPOS lTE NO. : 

HOLE NO. : 

SEAM: 

T A B L E  7. 

Sp. Gr. 

Open P i t  Channel Sample 

3 

WASHABILITY FOR 114" x 28 MESH FRACTION 

Fractional 

Wt. % Ash % 

2.91 

4.03 

13.39 

29.75 

50.84 

8.38 

Cumul ati ve 

Floats Sinks 

W t .  % Ash % W t .  % Ash % 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO. : 

HOLE NO.: 

SEAM: 

T A B L E  8. 

C- 1 

Open P i t  Channel Sample 

3 

FLOAT-SINK OF 114" x 28 MESH FOR 8% ASH IN FLOATS 

Specific Gravity: - 

Yield of Floats: 100.00 % 

-Analysis of Floats: 

Ash % 

R.M. % 

V.M. % 

F.C. % 

S. % 

B-T.U./Lb. 

F-S. 1. 

Analysis 'of Sinks: 

Ash % 

R.M. % 

CYCLONE ENGINEERING SALES LTD. 



t 

I I CURVE LEGEND 

FIGURE 

COMPANY Cyprus Anvi l  Mining Corporation 

I - FLOATS 

2 - EXPANDED FLOATS 

3 - SINKS 

SAMPLE C-1 
4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

6 - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES 

EXPANDED ASH O h  

4 6 8 10 

20 30 
ASH *lo 

SPECIFIC GRAVITY 
092031 

CYCLONE ENGINEERING SALES LTD 
CnMnNTON ALBERTA CANADA 



COMPOSITE NO. : C-2 

HOLE NO. : Open P i t  Stockpile 

SEAM : 3 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V . M .  % F . C .  % B.T.U./LB. F.S.I .  - 

Number: C-2 15.20 2.49 29.89 52.42 

Footage: - 

Weight: 10,100 gms. 

N.A. 

Number: 

Footage : 

Wei gilt;: 

Number: 

Footage: 

Weight: 

Number : 

Footage : 

Weight: 

Number: 

Footage : 

Weight: 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO. : C-2 

HOLE NO. : Open Pit Stockpile 

SEAM: 3 

T A B L E  2. 

T A B L E  3. 

ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 

R.M. % 

V.M. % 

F.C. % 

S. % 

B.T.U./LB. 

F.S.I. 

15.20 

2.49 

29.89 

52.42 

0.40 

11,390 

N.A. 

SIZE CONSIST OF COMPOSITE HEAD SAMPLE 

Size - W t .  % 

114" x 28 M. 72.72 

28 M. x 0 27.28 

Total 100.00 

T A B L E  4. ANALYSIS OF SIZE FRACTIONS 

114" x 28 M. 28 M. x 0 Total 

Ash % 15.03 15.35 15.12 

R.M. % 2.30 2.86 2.45 

V.M. % 30.14 30.88 30.34 

F.C. % 52.53 50.91 52.09 

B.T.U./LB. 11,410 11,310 11,380 

F.S. I. N.A. N.A. N.A. 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO. : 

HOLE NO.: 

SEAM: 

T A B L E  5. 

Sp. Gr. 

- 1.30 
i30 - ii40 
1.40 - 1.60 
1.60 - 1.80 

+ 1.80 

TOTAL 

T A B L E  6. 

Sp. Gr. 

- 1.30 
- 1.40 
- 1.60 

- 1.80 
TOTAL 

C-2 

Open Pit Stockpile 

3 

FLOAT-SINK AND ANALYSIS OF 114" x 28 MESH 
(Fractional Basis) 

Wt. % R.M. % Ash % B.T.U./Lb. 

FLOAT-SINK AND ANALYSIS OF 114" x 28 MESH 
(Cumul ati ve Basis) 

W t .  % - R.M. % - Ash % B.T.U./Lb. F.S.I. 

CYCLONE ENGINEERING SALES LTD. 
t 



COMPOSITE NO. : C-2 

HOLE NO. : Open Pi t Stockpi 1 e 

SEAM: 3 

T A B L E  7. 

Sp. Gr. 

Total 

WASHABILITY FOR 114" x 28 MESH FRACTION 

Fractional 

Wt. % Ash % 

Cumul ati ve 

Floats Sinks 

Wt. % Ash % Wt. % Ash % 

092031 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITENO.: C-2 

HOLE NO. : Open P i t  S tockpi le  

SEAM: 3 

T A B L E  8. FLOAT-SINK OF 114" x 28 MESH FOR 8% ASH I N  FLOATS 

S p e c i f i c  Grav i ty :  1.66 

- Y i e l d  o f  F loats :  83.40 % 

Analys is  o f  F loats :  

Ash % 

R.M. % 

V.M. % 

F.C. % 

S. % 

B.T.U./Lb. 

F.S. I. 

Analys is  o f  Sinks: 

Ash % 

R.M. % 

7.95 

2.24 

30.38 

59.43 

0.48 

12,709 

N.A. 

CYCLONE ENGINEERING SALES LTD. 



FIGURE 

SAMPLE c-2 

WASHABILITY CURVES 

COMPANY Cyprus Anvil Mining Corpora t ion  

I - FLOATS 

2 - EXPANDED FLOATS 

3 - SINKS 

4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

6 - NEAR GRAVITY M A T E R I A L  

EXPANDED ASH O& 

14 16 18 0 2 4 6 8 I0 12 
0 

1 0  

2 0 

30 

8 
6 
3 
UJ 40 
2 
E: 
LL 

W 

2 50 
I- 

5 
3 
5 
3 
0 

60 

7 0  

80 - 

90 

1 0 0  
0 10 2 0  30 40 50 60 70  80 90 ti: 

A S H  Of0 

SPECIFIC GRAVITY 

CYCLONE ENGINEERING SALES LTT 

EDMONTON ALBERTA CANAD;: 



ANALYTICAL DATA, CARMACKS SOUTH 

APPENDIX V I  



COKPOS i T E  fig. : T5 

HOLE NO. : C-76-4 

SEAM: 

T A B L E  1. C0MP.ONENT.S AND A W L Y  S I S  

Ash S R.M % V.M. E F.C. % B.T.U./LB. F.S.I. 

Nunber: C-12 16.24 0.84 22.56 60.36 12,050 1 

Footage: 261-266 . 

Weight: 6,885 gms. 

Number: C-14 

Footage: 271 -276 

Weight: 5,868 gms. 

Number: C-15 28.51 

Footage : 276-281 

Weight: 5,545 gms. 

Number: 

Footage: 

I k i g h t :  

092031 

CYCI ONE Ei\IGIF;EFKII!C, S,:I.t S L10. 



COMPOSITE NO. : T-5 

HOLE NO. : C-76-4 

SEAM : 

T A B L E  1. 

Number: 

Footage: 

. Weight: 3,612 gms. 

Number: C-17 

Footage: 286-291 

Wejght: 5,5@! 2%. 

Number: C-18 

Footage:291-297 

Weight: 7,266 

Number: 

Footage: 

Weight: 

Number: 

Footage : 

Ideight: 

COFI'IPONENTS A N D  ANALYSIS 

Ash % R.M % V.M. 7; F.C. 7: B.T.U./LB. F. S. I .  

21.57 0.80 21.58 56.05 11,110 % 



COXPOSITE NO. : T-5  

HOLE NO.: C-76-4 

SEAM : 

T A B L E  2. ANALYSIS OF COMPOSITE HEAD SAVPLE 

Ash Z 

R.M. X 

V.M. % 

F.C. % 

- B.T.U./LB. 11,040 

F.S.I. % 

T A B L E  3. SIZE CONSIST OF COMPOSITE H f A D  SAYPLE 

Total 

T A B L E  4. ANALYSIS OF SIZE FRACTIONS 

114" x 28 M. 28 M. x 0 

Ash % 28.16 14.19 

R.M. % 0.86 0.67 

V.M. % 21.24 22.57 

F.C. % 49.74 62.57 

B.T.U./LB. 10,410 12,540 

F.S. I. % % 

To ta l  

23.76 

0.80 

21.66 

53.78 

11,080 

% 



CO?!POSITE GO. : T-5 

HOLE NO. : C-76-4 

SEAM: 

T A B L E  5. FLOAT-SINK AND AKALYSIS OF 1/4"  x 28 MESH 
(Fractional Basis) 

Sp. Gr. bl t .  % R.M. % Ash Z B.T.U./Lb. 

- 1.30 2.47 0.89 2.67 14,970 

1.30 - 1.40 39.67 1.10 6.36 14,180 

1.40 - 1.60 26.84 0.98 18.97 12,130 

1.60 - 1.80 7.69 0.88 40.61 8,180 

TOTAL 

T A B L E  6. FLOAT-SINK AND ANALYSIS OF 1/4"  x 28 BESH 
(Cumulative Bzsis) 

Sp. Gr. W t .  X R.M. % Ash % F.S.I. 

- 1.30 2.47 0.89 2.67 14,970 

- 1.40 42.14 1 .09 6.14 14,230 NOT REQUIRED 

- 1.60 68.98 1 .05 11 .13 13,410 

TOTAL 



COK?OS ITE NO. : T5 

HOLE NO.: C-76-4 

SEAM: 

T A B L E  7. 

Sp. Gr. 

To ta l  

WASHABILITY FOR 1/4"  x 28 KESH FPACTION 

I; 
1 

Fract ional  ,, Curnul a t i  ve 

II F l o a t s  

Ash 7: 

Sinks I 

0 9 2 0 3 1  

CYCLONE EI4GINEIIRilFIG SALES LTD. 



COWPOSITE NO.: T-5 

HOLE NO.: C-  76-4 

SEAM: 

T A B L E  8. FLOAT-SINK OF 1/4"  x 28 VESH FOR 8% ASH I N  FLOATS 

Specific Grz-~i ty: 1.46. 

. Y i e l d  o f  F l o a t s :  54.96% 

' A n a l y s i s  o f  F loa ts :  

Ash $ 

R.M. % 

V.M. % 

F.C. X 

F.S.I. 

A n a l y s i s  o f  Sinks:  

Ash % 

R.M. % 



. . 
FIGURE I - FLOCTS 

COMPANY CYPRUS ANVIL FSI NING CORP. 
2 - E X P A N D E D  FLOATS 

3.- S I N K S  

T- 5 4 - SPECIFIC GRAViTY 
SAMPLE - - - -  - -- - 5 - E L E M E N T A R Y  ASH 

Size 1/4" x 26 Hesh 6 - N E A R  GAAVlTY MATERIAL ._ --. - 
WASHABILITY CURVES - .  . . . - . - . : . .  

. _  . . . .* 

4 -. 
8 -  .- 

E X P A N D E D  A S H  O/o . . 
0 2 4 . 6 8 I0 12 14 16 18 

0 

10 

2 0  

30 

8 
G 
3 

40 
t- 
a 
0 
-I 
Lr 

W 

2 50 + 
a 
J 
2 
5 
3 
0 

60 

70  

80 

90 

100 
0 I0 2 0  30 40  50 60 . 7 0  80. 90 .- 

ASH % . - 

OAT E CYCLONE E N G I N E E R I N G  SALES I 'i 



COMPOSITE NO.:  T7 

HOLE NO. : C- 7 6 -  6 

SEAM : 

T A B L E  I .  COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. % F.C. % B.T.U./LB. F. S. I .  

Number: C-24 19.49 0.83 22.56 57.12 12,180 7 

Footage: 294 - 29.9 

Weight: 4,036 

Number: C-25 23.75 0.94 21.80 53.51 10,840 4 5 

Footage: 299 - 304.5 . 

!,!ejgbJt: " 3 9 5  

Number: 

Footage : 

k'eight: 

Number: 

Footage : 

Weight: 

. Number: 

Footage: 

Weight: 

092031 

CYCLONE ENG1I:EERIFI'G SALES LTD. 



C 3 W O S I T E  NO. : T 7 

E?LE MI. : C- 76-6 

S E.W : 

T A B L E  2. 

T A B L E  3. 

T A B L E  4. 

ANALYSIS  OF COKPOSITE HEAD SAMPLE 

R.M. X 0.93 

V.M.  7i 21.84 

F.C. 7: 

F.S. I .  

S I Z E  COI!SIST OF COMPOSITE HEAD SAMPLE 

S i z e  

Total  

ANALYSIS OF S I Z E  FRACTIONS 

Ash X 

R.M. % 

V.M. % 

F.C. % 

F.S. I .  

28 M. x 0 T o t a l  -- 

16.54 21.07 

0.87 0.87 

23.50 22.05 

59.09 56.01 

12,700 11 ,380  

7 6 



COt<?C!SITE rig. : T 7 

HOLE NO. : C- 76- 6 

SEAM : 

FLOAT-SINK AND ARALYSIS OF 1/4" x 28 MESH 
(Fractional Basis) 

T A B L E  5. 

SD. Gr. W t .  7: R . M .  % A s h  % B.T.U./Lb. 

TOTAL 

T A B L E  6. FLOAT-SINK !,AD ANALYSIS OF 1/4" x 28 NESH 
(Cumulative 3asis) 

Sp. Gr. 

- 1.. 30 

- 7.40 

- 1.60 

- 1.80 

F.S.I. wt. % R.M. % Ash % 

TOTAL 



C O K 3 0 S I T E  NO. : T7 

HOLE NO.: C- 76- 6 

SEAM : 

T A B L E  7. 

Sp. Gr. 

T o t  a1 

WASHABIL ITY  FOR 114" x 28 MESH FRACTION 

Fractional 

W t .  % Ash 5 

Cumul  z t i  ve 

F1 oats 

I 
Wt. % Ash 7; 

Sinks 

Ash 7: 

092031 

CYCL0;;E EIIS1F:EERING SALES I T D .  



CO.hl?OSITE NO. : T 7 

H O L E  NO.: C- 76- 6 

SEAM: 

T A B L E  8. FLCAT-SINK O F  1 / 4 "  x 28 MESY FOR 8% ASH IN FLOATS 

S p e c i f i c  G r a v i t y :  1.46  

Y i e l d  of F l o a t s :  52.00 % 

A n a l y s i s  o f  F l o a t s :  

'Ash % 

R.M. % 

V.M. % 

F.C. X 

S. % 

B.T.U./Lb. 

F.S. I .  

A n a l y s i s  o f  Sin-ks: 

Ash % 

R.M. % 

CYCI.Q,':E E t 4 G I t : E E R I l . I G  SAI-FS LTD.  



FIGURE I - FLOKTS 
. . 

COMPANY CYPRUS ANVIL MINING CORP. 
2 - EXPANDED FLQATS 

3 - SINKS 

T- 7 4 - SPECIFIC GRAVITY 
SAMPLE 

__.___ __. - -  _ -- --- 5 - ELEMENTARY ASH 

Size 114" x 28 Mesh 

WASHABILITY CURVES 

6 - NEAR GRAVITY MATERIAL 
-. 

- EXPANDED ASH % 
0 2  4 6 8 I0 12 14 16 18 - 

0 

10 

2 0  

SPECIFIC GRAVITY 



COMPOSITE NO.: T-8 

HOLE NO. : C-76-6 

SEAM: 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % 

Number: C-26 27.71 

Footage : 308-313 

Weight: 2,812 
I .  

Number: C-27 29.86 

Footage : 313-318 

Weight: 53168 

Number: C-28 27.94 

Footage: 318-323 

Weight : 4,813 

Number: C-29 30.54 

Footage : 323-328 

Weight: 5,836 

Number: c-30 32.68 

Footage: 3 8 - 3 3  

Weight: 4,460 

V.M. % F.C. % 

50.76 

48.67 

49.54 

47.90 

46.95 

F.S.I. 

7 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO. : T-8 

HOLE NO. : C-76-6 

SEAM : 

T A B L E  1. COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. % F.C. % B.T.U./LB. F.S.I. 

Number: C-31 28.17 0.56 21.88 49.39 10,500 

Footage : 333-339 

Weignt: 69554 

Number: 

Footage: 

Weight: 

Number: 

Footage: 

Weight: 

Number: 

Footage : 

Weight: 

Number: 

Footage: 

Weight: 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO.: T-8 

HOLE NO. : C-76-6 

SEAM: 

T A B L E  2. ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 

R.M. % 

V.M. % 

F.C. % 

F.S. I. 

T A B L E  3. SIZE CONSIST OF COMPOSITE HEAD SAMPLE 

S i z e  W t .  % 

1/4" x 28 M. 70.89 

28 M. x 0 29.11 

Total 100.00 

T A B L E  4. ANALYSIS OF SIZE FRACTIONS 

1/4" x 28 M. 

Ash % 

R.M. % 

V.M. % . 21.84 

F.C. % 45.24 

F.S. I. 6 

28 M. x 0 Total 

21.37 29.16 

0.53 0.55 

22.61 22.06 

55.49 48 . 23 

11,760 10,250 

7 6 

CYCLONE E N G I C E E R I  NG SALES LTD. 



COMPOSITE NO. : 7-41 

HOLE NO.: C-76-6 

SEAM: 

T A B L E  5. FLOAT-SINK AND ANALYSIS OF 1/4" x 28 MESH 
(Fractional Basis) 

Sp. Gr. Wt. % R.M. % Ash X B.T.U./Lb. 

- 1.30 10.05 0.49 3.30 15,010 

1.30 - 1.40 29.22 0.63 9.60 14,340 

1.40 - 1.60 19.86 0.53 22.77 11,550 

9.61 0.66 39.48 8,130 1.60 - 1.80 
+ 1.80 31.26 0.84 70.70 2,610 

TOTAL 

T A B L E  6. ' FLOAT-SINK AND ANALYSIS OF 114" x 28 MESH 
(Cumulative Basis) 

Sp. Gr. W t .  % R.M. % Ash % B.T.U./Lb. F.S. I. 

- 1.30 10.05 0.49 3.30 15,010 9 

- 1.40 39.27 0.59 . 7.98 14,510 8% 

- 1.60 59.13 0.57 12.95 13,520 7% 

- 1.80 68.74 0.58 16.66 12,760 7 

TOTAL 100.00 0.66 33.55 9,590 6 

0 9 2 0 3 1  

CYCLONE ENGIKEERING SALES LTD. 



COMPOSITE NO. :  T-8 

HOLE NO. : C-76-6 

SEAM: 

T A B L E  7. WASHABILITY FOR 1/4" x 28 MESH FRACTION 

Sp. Gr. 

- -- 

Tota l  

Frac t ional  

W t .  % Ash % 

Curnul a t i  ve 

F l o a t s  

W t .  % Ash X 

Sinks 

W t .  % Ash 7: 

092031 

CYCLONE ENGINCERiNG SALES LTD. 



COMPOSITE NO. : T-8 

HOLE NO. : C-76-6 

SEAM : 

T A B L E  8. FLOAT-SINK OF 114" x 28 MESH FOR 8% ASH IN FLOATS 

Spec i f i c  Gravi ty : 1.40 

. Yield of Floats: 39.27 % 

Analysis o f  Floats: 

Ash % 

R.M. % 

V.M. % 

F.C. % 

S. X 

B.T.U./Lb. 

F.S.I. 

Analysis of Sinks: 

Ash % 

R.M. % 

0 9 2 0 3 1  

CYCLONE ENGINEERING SALES LTD. 



COMPANY CYPRUS ANVIL M I N I N G  CORP . 

Size 1/4" x 26 Mesh 

WASHABILITY CURVES 

EXPANDED ASH O/o 
0 '  2 4 6 8 

I - f LOATS 

2 - EXPANDf  D FLOCTS 

3 - SINKS 

4 - SPEClFlC GRAVITY 

5 - ELEMENTARY ASH 

6 - NEAR GRAVITY M A T E R I A L  
-7  

. . 

I2 I4 16 2 :  

0 2 0 30 40 50 
ASH % - - 

I 
DATE 

SPECIFIC GRAVITY 



COMPOSITE NO. : ~3 

HOLE NO.: C-76-6 

SEAM: 

T A B L E  1. 

Number: 

Footage : 

Weight: 

COMPONENTS AND ANALYSIS 

Ash % R.M % V.M. % F.C. % B.T.U./LB. F.S.I. - 

End o f  Analysis 

Number: 

Footage : 

Weight: 

Number: 

Footage: 

Weight: 

Number: 

Footage: 

Weight: 

Number: 

Footage: 

Weight: 

0 9 2 0 3 1  ' 

CYCLOKE ENGINEERING SALES LTD. 



COMPOSITE NO.: T-9 

HOLE NO. : C-76-6 

SEAM: 

T A B L E  1. 

Number: C-33 

Footage: 363-368 

Weight: 3 ,131  

Number: C-34 

Footage: 368-373 

Ueiyht: 2,212 

Number: C-35 

Footage: 373-378 

Weight: 4 , 3 8 4  

Number: 

Footage : 

Weight: 

Number: 

Footage: 

Weight: 

COMPONENTS AND ANALYSIS 

Ash % 

52 .52  

8 ,  

1 9 . 0 1  

4 2 . 0 7  

V.M. % 

1 7 . 1 6  

2 2 . 8 2  

1 7 . 7 7  

F.C. % 

2 9 . 8 0  

5 7 . 7 1  

3 9 . 7 5  

'F.S.I. 

2 s  

092031 ' 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO.: T-9 

HOLE NO. : C-76-6 

SEAM: 

T A B L E  2. 

T A B L E  3. 

T A B L E  4. 

ANALYSIS OF COMPOSITE HEAD SAMPLE 

Ash % 

R.M. % 

V.M. % 

F.C. % 

s. % 

B.T.U./LB. 

F.S.I. 

SIZE CONSIST OF COMPOSITE HEAD SAMPLE 

Size Wt. % 

114" x 2 8  M. 75.05 

Total 

ANALYSIS OF SIZE FRACTIONS 

1/4" x 2 8  M. 2 8  M. x 0 Total 

Ash % 47.05 22.43 40.91 

R.M. % 0.46 0.45 0.46 

V.M. % 17.43 21.08 18.34 

F.C. % 35.06 56.04 40.29 

B.T.U./LB. 7,120 11,350 8,180 

F.S. I. 3% 635 4 

0 9 2 0 3 1  ' 

CYCLONE EGGINEERIKG SALES LTD. 



COMPOSITE NO. : T-g 

HOLE NO. : C76-6 

SEAM: 

T A B L E  5. 

Sp.  Gr. 

- 1.30 
1.30 - 1.40 
1.40 - 1.60 
1.60 - 1.80 

+ 1.80 

TOTAL 

T A B L E  6. 

Sp. Gr. 

- 1.30 
- 1.40 
- 1.60 
- 1.80 

TOTAL 

FLOAT-SINK AND ANALYSIS OF 114" x 28 MESH 
(Fractional Basis) 

tu't. % R.M. % Ash % B.T.U./Lb. 

FLOAT-SINK AND ANALYSIS OF 114" x 28 MESH 
~Curnulative Basis) 

W t .  % R . M .  % Ash % B.T.U./Lb. F.S.I. 

CYCLONE ENGINEERING SALES LTD. 



COMPOSITE NO.: T-9 

HOLE NO.: C-76-6 

SEAM: 

T A B L E  7. WASHABILITY FOR 1/4" x 28 MESH FRACTION 

Sp. Gr. 

Total 

Fractional 

Ash % 

Cumul ati ve 

Floats Sinks 

wt. % Ash % wt. % Ash % 

47.41 

53.78 

60.96 

69.61 

7 3 . 9 9  

092031 

CYCLONE ENGIREERING SALES LTD. 



COI4POSITE NO. : T-9 

HOLE NO.: C-76-6 

SEAM: 

T A B L E  8. FLOAT-SINK OF 114" x 28 MESH FOR 8% ASH I N  FLOATS 

Speci f i  c Gravi ty: 1.46 

. Y i e l d  of F loa ts :  30.00 % 

Ana lys is  o f  F l o a t s :  

Ash % 

R.M. % 

V.M. % 

F.C. % 

S. % 

B.T.U./Lb. 

F.S. I. 

Ana lys i s  of Sinks:  

Ash % 

R.M. % 

092031 

CYCLONE E N G I K E E R I I i G  SALES LTD. 



CO~J?&NY CYPRUS ANVIL MINING CORP. 

T- 9 4 - S?ECIFIC GRAVITY 
SAMPLE 

____ _ _ _  _ _-- - -  -- - 5 - ELEMENTARY ASH 

Size 1/4" x 26 Mesh 

WASHABILITY CURVES 

6 - NEAR GRAVJTY M A T E R I A L  

- EXPANDED ASH O/! 

0 2 4 6 8 ID 12 14 16 1 f3 
0 

10 

SPECIFIC GiiAVlTY 
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