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working three shifts per day, and an 
additional 30 holes are planned dur- 
inp next phase of drilling. D. R. 
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C&hrane:consultant, rep&. 
Just overone million tons grading 

0. I22 oz. gold per ton at 0.05 oz. cut- 
off grade have been indicated to 700 
north point, about one third of the 
length of the decline. There is a con- 
siderable amount of higher grade 
material at higher cut off levels. he 
said. 

A total strike length of 1.180 ft. 
has been explored to date and the 
zone is open to north. .- 
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PRODUCTCON FINANCING SUBJECT OF - Carolin Mines Ltd. has advised that it is negotLating with 
"AGRBNEN'i IN PI'JNCIPIZ" Aquarius Resources Ltd. a19 foil? Pther - corn anies, t he  
Aquarius Gold Group, with respect t o  the financing of the@olin Laduei" Cree&old pmperty 
near Hope,D.C. including financing for  undei-ground exploration, feasibi l i ty  s tLdies ,  and if 
acceptable, dcvelopnent financing t o  place the property into production. 

subject t o  finalization of detai ls  and execution of formal documentation and regulatory 
authorities' approvals. 

Agreement i n  principie has been reached with the Aquarius Gold Gmup. €Iowever, it i s  
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%N DPORT~I~FC IfillIOlX~?CB:~~lT SCWlJL?ID - Orval G i l l e s p i e ,  p r e s i d e n t  of Caro l in  iiines Ltd . ,  
FOR EARLY El 1976 ON TWiG GOLD KIi\i.E 

Ca ro l in  P 'ne, 10 mil.es eas-t  of Hope,B.C. will make a n  important announcement concerning 
p l ans  for-evelopent e a r l y  i n  tho  ncd year .  

1. ir .Gillespie said,"The t h i r d  yeax of  work on Caro l in ' s  gold-r ich p rope r ty ,  ...... saw 
t h e  completion of a 39-hole diamond d r i l l i n g  ?rogram on t h e  p rope r ty ' s  Idaho zone and t h e  
combination of d r i l l - i n d i c a t e d  and geologica l ly- infer red  estimates of  t h e  @ass tonnage of 
t h e  replacement-type depos i t  climb t o  b e t t e r  khan t h r e e  and one h a l f  m i l l i o n  t o n s  of gold 
bea r ing  o re  p -ad inc  0.114 t r o y  ounce 

"Crew a l s o  pushed oti beyond t h e  Idhho zone t o  lmo new t a r g e t s  - t h e  underground 
workings o f  t h e  o ld  Pipestem Gold Eiine, awl the  anomalies di.scovered by company g e o l o g i s t s  
iE +%.e ....̂" ^,^^^ 

of access road was c o n s t m c t e d  and a t o t a l  of  1,600 feet, o f  diamond d r i l l i n g  c a r r i e d  out .  
Surface sampling and t remhinl l ;  h v e  pxodxccd c h i p  samgles grad ing  up t o  .54 OB. 

and t h e r e  a r e  s t r o n g  i n d i c a t i o r s  that ano the r  replacement type  gold  depos i t  s i m i l a r  t o  that  
l o c a t e d  i n  t h e  Idaho z o w  exist3 i n  t h e  8ma of  ti-s IicIiaster Pond." 

In a d d i t i o n , C a r o l i n  acqiiircd a LOT; i n t e r e s t  I n  t h e  21-claim Hill's Dar Mine which 
a d j o i n s  t h e  rest of the properby t o  t h e  nc r theas t .  On 2hese new c l a i m s , a n @ a r  n a t i v e  gold  
has been discovered i n  1.5 bulk sirnilp1.e~ rllu.; f r v m  widely spaced tes t  p i t o  aci-os8 t h e  v a l l e y  
of Qualark Creek. j m a l y s i s  of t h c  zonc?iitl-,itei I'roli these bulk  samples is now undeway. 

has announced that the company and Precambrian 
Shie ld  Resources L tZ . ,p ro jec t  manager f o r  the 

per ton,, 

"..- ..,.-.. t c  Xc%?2te:'z Pccc?, 55CC feet ccr tk  cf t kc  Ir?2h3 Z O E 0  s s e  7,mc f9-t 

gold p e r  ton 



STATEIIENT OF OEFERREO EXPLORATION AN0 RELATED EXPENDINRES 
(YithoUt aud i t )  

PRECUBRIAII SHIELD RESOURCES L l l l T E O  

Slx mnthr ended b y  31. 1975 
W i t h  cmpaia t ive  amuntr f o i  1974) 

ExDloration and Ocveloomnt: 
I -0- 

60.135 

22,783 
M l n i n i r t r s t i o n :  

Sa la r l e r  and bene f i t s  14,736 13.864 
Travel 969 1.218 
h e $  and fees 1,100 1,872 
Telephone and telegraph 532 507 
Rent and u t i l i t i e s  3.213 1,508 
Legal and OcCOmting 4,439 32.211 
Office 1,026 1.070 

P r i n t i n g  and s ta t i one ry  828 6.417 

Other 1,373 2,134 
32,751 61,700 

lnterelt I n C m  and o the r  W O v L r i e s  3 6 8 0  17,220 
14.071 44,480 

IET EXPLMUTIOH AIIO RELATED EXPENOINRES 36,854 146,055 
Balance deferred a t  beginning O f  pe r led  531.390 280.287 

J568.244 $426.342 

Registrar and t n n r f e r  fees 1,462 893 

LOIS on disposal of u r n b i l e  3,073 -0- 

1914 
I 6.261 

95,314 

-0- 
101.515 

Smmry: 
Explorat ion expnd t tu re r .  l e s s  

MDMtl t r ans fe r red  t o  d e f l d t  
on a b m d m n t  of mineral c l a i m  1523.222 1358.M 

M m i n i r t r a t l o n  149.123 140.735 
I n t e r e s t  i n c o m  and other ~ e c o v e r i e ~  1104,1011 ( 72,7331 

DEFERREO EXPLORATION AN0 OTHER RfLA1EO 
$568.244 $426.342 _ _ _ -  EXPENDITURES 

STATEMENT OF CHANGES IN  F I W C I A L  PBITlON 
(Yi thout aud i t )  

PRECUBRlM SHIELD RESOURCES LIWITEO 

S i x  m n t h s  ended l a y  31, 1915 
I Y i t h  Comamt i ve  anaunts fop 19741 

~ 

6.061 
Use of funds: 
kt explorat ion and 

Puxhase o f  i n t e r e s t  i n  non-pmducing 

other expenditures 36,854 
E q u i p n t  addl t l o n l  I 821 

p e t r o l e m  and na tu ra l  gas pemftr -0- 
y1.772 - 

INCREASE ( O E C R W E ]  IN YORKlNG CAPITAL 
Working c a p i t a l  a t  beginning o f  per iod 
YDRKlNG CAPITAL AT EN0 OF PERIOD 

( 30,7111 

575,821 
$345.116 

1974 - 
1189.m 

-0- 
389.WO 

146,055 
2.586 

3 
l50.$47 

238.653 
- 

1252.401 

Represented by: 
C " T r e " t  assets $345,116 1232.401 

APPROVE0 BY THE BOARD: 

O i r e C t o l  

PRMMBRIAN SHIELD RESOURCES LIMED 
INTERIM REPMIT 

TO THE SHAREHOLOERI: 

The M i D l  I)rk conducted t o  date t h t l  RaI by Y O Y I  

Conpaw i n  equal p a r t i c i p a t i o n  w i t h  Nmac O i l  L h1 Ltd. vas 
surface dianond d r i l l  exp lo Ia t i on  on t h i s  78 c la im  gold pmperty 
on Ladner Creek. 10 mi les no r th  o f  Hope, 8. C. S i x  haler 
m u n t i n g  t o  5603 feet  have been cmp le ted  on the l d a b  Zone, 
lupplenent5ng the 33 b l e l  prevfOuI ly d r i l l e d  by C a m l i n  Miner 
Ltd.. t o  b r i ng  the t o t a l  foOtagC t o  21.876 feet. The pmgram 
pmYided addi t ional  geological and tannage and grade i n f o m t i o n  
a t  the no r th  end o f  the ronr. as *ell as f i l l - i n  data a t  other 
c r i t i c a l  locat ion% The resu l t s  Of the total pmgran are pre- 
sented I n  the accmwanyfng DlMand Dr i l l  Hole Plan and &Say 
S-W. 

Hole NO. 34. the f i r s t  d r i l l e d  by Precanbrian-Nmc. 
4% co l l a red  200 f e e t  east  O f  Hole No. 33, the then m s t  north- 
e r l y  test .  and encountered canparable exce l l en t  grader and 
widths. Hole No. 36. 150 f e e t  R%t Of Hole No. 33. Suffered 
revere dev ia t i on  and entered greenstone. r s t  Of the Udner 
Creek host rocks. above the p m j K t e d  l m a t l o n  Of the ldaho Zone. 

Hole NO. 37 was an adventurer- 1600 foot d e p  test .  
340 f e e t  north o f  previou~ i n f o m t i o b .  conf i rming t h a t  b t h  the 
Uppci and M r r  Idaho Zones p e r s i l t  w i t h  MI apwren t  i n t e m p t i a n  
to t h i s  p d n t .  a l m s t  1 5 w  fee t  "07th o f  *here t h e  Upper IDne 
outcmps a t  surface. Oold valuer WTC sUb-eCOnmiC over mdente 
widths i n  both zones. Hole NO. 35 W3Bf a f i l l - i n  along the east- 

ern mn~in O f  the raw,  wh i le  Hole Nos. 38 and 39 tested the 
geologic e n v i m m n t  r o u t h w r t  o f  Hole No. 23. 
chit the assay and geologic data m a t  hand w i l l  not be appre- 

It i s  bel ieved 

c i a b l y  enhanced by fu r the r  surface di-d d r i l l i n g  a t  chis I t age  
an4 t h i <  ph i re  Of the o v c i a l l  p m p e r t y  w p l a ? a t i o n  pmgran has 
been ternrlnated. 

D r i l l  indicated reselves on the Idaho lone have been 
up-datM and are ~1 ert imsted a t  1.750.000 tons grading 0.114 
ounces go ld  per ton. "ring a cut-off grade of 0.05 ounces gold 
per ton, 01 1.oW.WO tons ave).aging 0.157 ounces gold per ton 
using 1 cubo f f  of 0.09 ounces g o l d  per ton. When cmbined wi th  
geological ly l n fe r red  reserves a t  l e a s t  double the tonnage o f  
both glade ca tegor i r r  m y  be m t l c i p s t e d .  

1 p r e l i m n a r y  cash flm pmjcction f o r  a 2 . W  ton 
per day pmduct lon operation t m t i n g  ore grading 0.157 o u w s  
gold per ton shmmd that a sa t i s fac to ry  operating p m f i t  could 
on l y  k achieved prlOr to deduction O f  the p m r i x i a l  'supel' 
m y a l t y  or mineral land tax. For t h i s  reason It has been decided 
t o  defer an undeqmund bulk t e s t  Of the I d a h  LDnr fop t h e  
prerent. 

Explopation o f  other i npa r tan t  a i n e n l i r c d  loner i s  
nor i n  pmgrerr. The g o l d  geochemical m c m l y .  n e m  W r t e r  
Pond. 3500 f e e t  no r th  Of the Idaho, w i l l  be de ta i l ed  and tes ted  
f o r  possible expansion t o  the no r th  by gWchemlCa1, g w l o g i c a l  
and m g n e t o w t e r  IurYeYS. The Pantam and P i p s t e m  Zones w i l l  
receive f u l t h e r  surface a t t e n t i o n  i n  add i t i on  to  Owning up the 
o l d  mde?ggmund wwkingi f o r  examination and s l l p l i n g .  In the 
mid 1933'1. 1650 tons grading 0.165 ounces gold pe? tm were 
mined fmm the P i p e r t m  on a quartz vein system containing 
s h m t l  o f  high-grade free gold. O f  conriderable inpartonce i s  
reference t n  Government publ icat ions t o  heavy sulphide m i m r a l -  
l z a t i m  i n  the w l l m c k s  W i c h  could nore than double mining 
widths. 1 recent grab r r q l e  O f  t h l s  m t e r i a l  taken frrm t h  

d w  ilssllyed 0.28 ounces gold P? ton and 0.14 OYDCLS s i l v e r  per 
ton. Surface d iamnd  d r i l l i n g  v l l l  be r e r m d  as ta lgets are 
developed. 

a 
upon Pmcadrlon-Nm~'r e lec t i on  to place the pmp- 

e r t y  I n  pmduct lon,  C a m l i n  l ines Ltd. 1N.P.L.) m y  n a l n t a i n  d 

40% i n t e r e s t  i n  the p m p e r t y  by con t r i bu t i ng  i t s  share of a l l  
expend l twe i  over and above W0,ODD. or m y  revert t o  a 201 
n e t  p m f i t s  i n te res t .  

In 3 - r ~ .  ye have no hes i ta t i on  In  reltatlng our 
vied t h a t  the Ladner Creek pmper ty  i s  one o f  very conr iderable 
meri t .  w i t h  an e x c e l l e n t  Chance of being brought i n t o  pmduct ion,  
c rea t i ng  enployarnt  and bearing a reasonable tar burden. 
w b i t a n t i i l  increase i n  the "bar ic value" f o r  wid, used i n  the 
ca l cu la t i on  o f  " ~ u p e i  mya l t y ' ,  would hare I greater net e r e c t  
(10 the V i a b i l i t y  o f  a f u t u r e  Operation than a d d i t i a a l  p a r i t i r e  
exp lo ra t i on  and developnent resu l t s .  In the wsntinr e are 
perrever ing w i t h  exp lo ra t i on  o f  the p m w r t y .  sho r t  o f  under- 

L im i ted  and the vendof. m n y .  C a m l i n  Miner Limited fN.P.L 4. t ak ing  a major YnderglOund pmglm. 

are both B r i t i s h  Colunbia incorporated junior conpaniel who do 
rot p r e w w  to quest ion the au tho r i t y  Of GDvemnts '  r i gh t  t o  
set  t axa t i on  levels.  Ye p r e f e i  to b e l i c w  t h a t  the Goremmt 
w i l l  recognize h e  v a l i d i t y  o f  our concern and v i11  take t h e  
Wce53*~Y CO?recti"e IPaIUreI. 

A 

PreCanbrlan Shield Res 

On behalf o f  the 80wd 

Ju ly  16th. 1975 
EMXITON. Albe r ta  

J d F K ~  EARL E. ann 
president 
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The Geology and Geochemistry of the Carolin Gold Deposit, Southwestern 
- - _  

British Columbia, Canada 
- 

G.E. Ray', J.T. Shearef, and R.J.E. Niels' 
'British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Mineral Resources Division, Parliament 
Buildings, Victoria, B.C. V8V 1 X4, Canada. 
'C/O Trader Resources Corp., 701 -744. West Hastings 
St., Vancouver, B.C. V6C 1A5, Canada. 
3B0x 1782, Hope, B.C. VOX 1L0, Canada. 

ABSTRACT 
The Carolin gold deposit of southwestern British Columbia 
is characterized by pyrrhotite,' pyrite, arsenopyrite, albitic 
alteration, and quartz veining. Gold is associated mainly 
with sulphides, and the ore contains sporadic trace en- 
richment of Sb, Mol Zn and Cu. 

The mesothermal, replacement-type mineralization is 
both lithologically and structurally controlled. It is hosted 
by turbiditic wackes, siltstones, and conglomerates of the 
Jurassic Ladner Group, close to their unconformable, lo- 
cally sheared contact with greenstones of the Triassic (?) 
Spider Peak Formation, and their faulted contact with 
ultramafic rocks of the Coquihalla serpentine belt. The 
host rocks were tectonically inverted and subsequently 
folded. However, the vertical pyrite-pyrrhotite zoning in the 
deposit suggests it is upright and therefore postdates the 
structural overturning event. Mineralization is concentrated 
along the hinge of a disrupted antiformal fold, and the 
orebodies exhibit a saddle-reef-like morphology. 

Individual ore horizons are associateld with potassium 
and barium depletion envelopes and a dlrop in W I N &  
ratios. The deposit as a whole is enveloped by zones of 
potassium depletion, sodium enrichment, and mineral al- 
teration that extend several hundred metres into the coun- 
try rocks. The alteration mineralogy comprises a wide, 
outer chloritic 2 sericite zone and a narrow, inner albitic 
zone. The albitic zone includes sulphide-rich horizons that 
carry gold. 

In this district, lithogeochernical sampling is a viable 
regional exploration method for discovering similar, 
sodium-enriched gold deposits. The potassium and bari- 
um depletion envelopes surrounding the auriferous hori- 
zons form valuable exploration drill targets. 

RESUME 
Le gisement d'or de Carolin au Sud-Ouest de la Colom- 
bie Britannique est caracterise par la presence de pyr- 
rhotite, pyrite, mispickel, une alteration albitique et des 
veines de quartz. L'or est surtout assoc:ie avec les SUI- 
fures, et iI contient des traces sporadiques de Sb, Mol Zn 
et Cu. 

La rnin6ralisation mksothermale de type de remplace- 
ment est controlee par la lithologie et la structure. Elle est 
encaissk par des wackes de courants de turbidite, des 
aleuronites et des congbrn6rats du Groupe Jurassique de 
Ladner, pres de leur contact discordant, et parfois cisaill6, 
avec les roches vertes Triassiques (?) de la Formation de 
Spider Peak et de leur contact faille iwec les roches 
uhamafiques de la ceinture de serpentine de Coquihalla. 
Les roches Mtes ont 816 tectoniquemerit renvershs et 
ensuite plissths. La zonation verticale de pyrite-pyrrhotite 
du gisement suggdre que le gisement e s t  droit et iI est 

-- - _ .  ~ - _ _ _  . - - -  ~ _ _ _  - -~ ~ -. 

plus jeune que I'kvenement de renversement structural. 
La mineralisatton est concentrde le long de la charniere 
d'une faille antiforme rompue let les gites montrent une 
morphologie semblable aux voljltes anticlinales. 

Les horizons individuels de minerai sont associ6s 
avec des enveloppes appauvries en potassium et baryum 
et une baisse du rapport de KX)/NazO. Le gisement lui- 
meme est envelop@ par des zones d'appauvrissement 
en potassium, d'enrichissemenl en sodium, et une alter- 
ation qui s'etend quelques cenlaines de metres dans les 
roches encaissantes. La minkralogie de I'alt6ration ren- 
ferme une large zone exterieureb de chlorite 2 shricite et 
une etroite zone interieure d'albite. La zone albitique 
comprend les horizons riches en sulfures qui contiennent 
l'or. 

Dans cette region, I'echantillonage lithogkchimique 
est une methode viable d'expkjration r6gionale pour de- 
couvrir des gisements d'or semblables & Carolin qui sont 
enrichis en sodium. Les enveloppes appauvries en potas- 
sium et baryurn qui encadrent les horizons auriferes for- 
ment une cible valable pour le forage d'exploration. 

I NTRODU CTlO N 
The Carotin gold mine lies appi.oximately 120 km east of 
Vancouver and 20 km northeast of Hope in southwestern 
British Columbia (Figure 1). The deposit forms part of the 
"Coquihalla gold belt" which, in addition to the Carolin 
mine, comprises 4 former producers and 19 minor gold 
occurrences (Ray, 1983). Most of the gold in the belt is 
hosted in narrow, tension-fracture-filled quartz veins. How- 
ever, at Carotin mine the mesothermal, epigenetic min- 
eralization forms saddle-reef-like orebodies characterized 
by the introduction of sulphides, albite, quartz and gold. 

At the time of intial development, the Carolin deposit 
comprised reserves of 1.5 million tonnes grading 4.4 g/1 
Au (at a cut-off grade of 2.7 g/t Au). The mineralization is 
hosted by Jurassic rnetasedirnentary rocks of the Ladner 
Group, close to both their unconformable contact with 
Early Triassic (?) greenstones of the Spider Peak Forma- 
tion and their faulted contact with ultramafic rocks of the 
Coquihalla serpentine belt (Figure 1). 

EXPLORATION AND MINING tiISTORY 
The Carolinmine claims were first staked in 1915, and 
the mineralized surface exposures of the "Idaho zone", 
the gold deposit which later comprised the Carotin mine 
operation, were originally described by Cairnes (1929). In 
1973, the property was purchased by Carolin Mines Ltd., 
who conducted a major exploriation and drilling program; 
by 1974, the mining potential of the Idaho zone was 
realized. The mill, with a 1360 tonne per day capacity, 
was completed in 1981 and milling on a large scale 
began in December 1981. Details on the initial mining 
methods and milling procedures are given by Samuels 
(1981). Between 1982 and 1984, Carolin mine produced 
a total of 1354 kg of gold froim 799 119 tonnes of ore 
milled. However, due to poor gold recoveries, environ- 
mental concerns and low world gold prices, the mine 
closed at the end of 1984. 

PROPERTY FILE 



By Mlchoel Schoen 

years of proven reserves, or 
of ore left in the ground nea 
ounces of gold per ton. 

There are also .05 ounc 
about 850,000 tom&tal 
.03 ounces':Wfij& represents roughly' 8 1 
recoverable, can gold from the tailings-ardu 
worked orebodies be produced economlcflUy 
with modifications to the 
mill? 

Carolin Mines is trading a 
the "pink sheet" market, where 
assembled large pools of small denomination 
unregistered Carolin stock certificates that can 
be passed on  like currency. There are 7 pink 
sheet market makers in Carolin stock. in- 
cluding 2 Canadian companies, Richardson 
Greenshiel?: of Canada Ltd.. and McLeod 
Young Wedr 

80% of the stock is held in the U.S. When 
Carolin announced that tests based on a 400 
pound sample of the mine tailings showed 1 oz. 
of gold'and 1h oz of platinum per ton, the stock 
price jumped up to $6 in New Yo&. Carolin last 
traded at 50' in Toronto on May 5, 1986. 

After the announcement, a purchasing group 
consisting of Mr. Michael Berns, his brothers 

the President of Inter 
' Martin, Fife,, who 
the multi-billion do 

1354 kg of gold-fr 
ore.'There are ro 
ton in the tailings 
Carolin mill hin'd 

\ I 

ration with the- 
fficient flotation volume? 

-- 
In 1982, 

The Mima 
The Carolin m 

quihalla gold belt. Mineralized surface ex- 3 
posures were first staked in 1915. 

Mineralization forms saddle reef .like' 
orebodies characterized by pyrrhotite, pyrite, 
arsenopyrite, albitic alteration, and quartz , 

veining. Gold is associated mainly with 
sulphides, and the ore contains sporadic trace 
enrichment of lead, molybdenum. zinc, and cop- 

3 saddle-reef-like ore bodies were outlined - 
an upper no.2, a middle no.1 and a lower no.%,' 
No. 2 is pyrite richand shows erratic gold 
grades. No.1 is pyrrhotite rich, and possesses 
extremely uniform gold grades. Little is known 
about no. 3 except that it resembles the overly- 
ing no.1 in its mineralogy and host rock 
lithology. 
Tbe WW 

grinding, followed by bulk flotation and 
cyanidation. Gold recovery was e x w e d  to be 
approximately 90% from the flota_tion ,. 

,per. / 

Processing at  Carolin consisted of 2 

. _ -  --e-- 

%&I- 
o 

decisions based on'd 
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Carolfa. mcd to )b doeL 
holdings. In adn to n-npothte the ON-. 
and pr- more w d h g  cnpttak but thr. 
ncdtcon ranted out. On N w .  30 1985,. 
Cardln vu $12.0(9.000 b a r r e m  on Prtn- 
dpal and lntuat -U. and could not pay 
poprr(y taxes lotalllna S1.356.666 and 

Tradlng was stopped on N a s h  In 
December 1985. rhm CamHn Mlna hhd to 
mtr( (he mWmum nct-wath npuhrnmt. 
Share prke d& to S1.70. b than one- 
thlrtkth d I t s  1980 @ce. CaroUn 4 W k d  k ** 
trrnponrg exemption hom the net 4 re 
qulrement. 

In a bst dltch dkul to contlnn Opnaar. 
Camlln M k a  W. and D.vld Mlmnh Ud. 

to kna an alablrnatcd co-+ 
Carolln M l n n a b  W..rcth InteddIhw owner- 
ship: W s h r r a  d 0 4  Mimrah lor 1 share 
d Carolln M l n n d s .  ud 1 share d Carolln 
Mlna fa I s h e  d CImlln Mlnnak. 

I < ,  " ,?+. 

s1.299.244 br 1984 and 1905. 

It b too early IO detrrmlnr whether the pur- 
chashg group can mahe the Cudkl m l n  
opmta profltnbk. .pporlutdy SOX d ttu 
~ s l n a a u t g o M a p o d o c ( b a t . ( l  ln- 
v a r t . b l y . t h o v ~ ~ c . P u r c h r d a t a  
b t n  data. u h  &(r can be vrttten d tb 
halance sheet -and reworked 

A property can be explored, d*urdcd and 
develqwd 5 tima M o r e  It becomes a pm- 
Etable producer. But 11 would be InteraHng lo 
have ort@naI rnctllhuglcal lese performed bv 
Kllborn Englmrlng repeated to UI 11 extrac- 
Hon values u n  be matched. Nobody quaUoN 
whether the gold I s  there: emMLon U 
Carolln's prlK(p.l pmbkm 
Mlchael S c h a  b o F d  d N & d  
M l d  ReDurcc carulmnc. mm2 
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ness slackness. 
Apart from tougher hargaining 

on ore prices with major overseas 
steel industry consumers. Asso- 
ciated and Samancor face addi- 
tional comoetition from a new pro- 
ducer. Mibdelplaats. broughi on 

4 Z U ( I I W  
mot fundsolsLs 

up for next year's tighter exhaust 
emission regulations.  m e a n i n g  
g r e w e m a n d  for platinum group 
met ,or exhaust catalysts. the two 
major platinum producers. Rust- 
enburg and Impala. are embarking 
on expansion projects. 

Only a few weeks ago. Rust- 
enburg chairman Sir Albert Rob-' 
incon made it clear that his com- .....~ 

production 
with firm consumption guar- 

T I .  cost ofR40 million. 
-elit senior vice-president. R. Reaction dimerent ' 

A. McCullough. says that his corn- 
PanY has made a production in  the past, announcements increased platinum have al- 
ment on behalf of the Aquarius ways been a s ignal  for c a n n y  
grouP, which holds the r ight  lo a investqrs to sell platinum shares 
50% in the project. ahead of an eventual metal price 

Carolin Mines will have an even- d o w n t u r n ,  ~ . h ~ ~  t i m e  a round,  
tual SO%, interest in the $19.3 million heavy u,s, selling of 
Project which is start  platinum shares has restrained stock 
Production a t  lSOO per day market prices. increased produc?on 

may he accompanied by sustained early in 1981 (N.M.. June28). 
Mr. McCullough says tha t  Ihe higher prices in the medium term: 

Aquarius group 'nclUdin% Great Impala's expansion i s  being funded 
Rupcrts Land Resource 'O. as lo million. by And additional though the loans company or R2O Basins Petroleum as  10 35.1%. in 

9.8'K and Aquarius Resources as lo has not confirmed it. Johannesburg 
107 have60daystoJoin Ocelot with analysts feel that these loans have 
its 45% interest in the project's fi- been guaranteed by ma,or 
nancing. users. And confidence that addi- 

'Carolin Mines wi l l  have an even- tianal output will lead a g u t  
tual 50% interest in the project after of [he metal has been underscored 
certain investment recovertes are re- by end-August.s $30 producer prim 
ceived by the financing group.' hike (0 $380 peroz. Rustenburg and 

Impala have for years been ultra- 
property are estimated at 1.5 million collusion. fearing any U.S. anli-trust of price in- 

tons averaging 0.14 02. gold per ton. vestigations of their activities. B,.' 
'The estimate is based on a CUl-OffOf never out of line for more than a their  producer price 
0.08 02. per ton. 

. Mr. McCullough. ~ . 
Drill-indicated~ reserva .on the sensitive 

ha; been underlined 
velopmcnu. For exan 
East Rand mine. Gn 
management only t 
warned that life ex 
limited.  is p lannin  
drilling program in I 
mined areas. Perhap 
the fact that drilling i! 
to evaluate the Kimbi 
zon. The Kimberley i' 
by patchy mineralira 
occurring in distinc 
Thus i ts  ,?xploitalioi 
more risky ;than tha 
gold reefs. . ~ 

Meanwhile, still 
Rand, previously a b  
seem to he set for a n 
One small operator I 
nounced plans lor n 
oroperations a t  the d 
men1 Areas mine iind 
porate adjacent iiiiii 

been closed for nien 
into his operations. 

Nearby. Gold I l c l  
rica. is maintaining 
blanket over its pl; 
S u b  Nigel. Vogel .  
Vlakfonlein mines 
neighboring p r o p  
staniial. tonnages I 

dumps. which look 
tractive a1 current gl 

:, L 
. . .  ~- 

0 COl 
0 Fie 
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Fort Norman records 
1st half '79 profit 

Fort Norman Explorations re- 
ports net income of $83,709 or  4C 
per share for the six months ended 
June 30. 1979. as against net loss of .  
$837.847 or 410 per share for the 
first half of last year. 

Total revenue w" $1,499.569, Of 
which $1,308,791 came from gas 
production, $172,820 from barging 
operations in Alabama. and the rest 
by way of interest income. In the 
1978 period, revenue amounted to 
$2.537.722. including $ 1.140.525 
from gas sales and 5 I .397.197 from 
US. coal production (which was 
discdntinued in November, 1978). 

There was a working capi ta l  
deficiency of $245.863 at June 30, 
1979. Long-term debt amounted to 
$12.101.920. net of $1.117.646 in- 
cluded in current liabilities. 

day or two at a time. while the laic 
increases were  . announci  
simultaneously. - '  

Big demand for big stones 
Following July's announceme 

of lower Central Selling Organiz 
tion (CSO) first-half diamond sal 
figures. few analysts were surpriss 
at the lower first-half diamond ac- 
count figures reported by De Beers. . 
Rising interest charges world-wide,. 
have led diamond dealers ,in the 
main cutting centres to limit their 
stocks to rough stones. But this has 
been only in selected sizes. Though 
demand for smaller stones .has .~ 
slackened, stones larger than one 
carat  a r e ' i n  increasingly s t rong 
demand. 

To meet thii. [he CSO (and therc- 
fore Dc Beers) h i s  apparently been 
running down stocks of the larger 
gems. meaning an obvious per- 
ceived threat to the diamond market 
stability. Memories of 1978 when 

,. . .. 



1 Payback in less than three years 
L Carolin Mines gets go-ahead 

1 on Hope B.C. gold property 
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L... hanks and 
, tc>ur. Sfr. La 
i Cenex Ltd.. 
, m u m  ore to 

the Beawrlodge mill of Eldorado 
Nuclearata r~treorabout2.000tun.; 
a week (N.M.. hlay 24. IYTY). 

Basically. a group of niinin: ex- 
perts estimates. proven uranium ore 
resexes of Saskatchewan .ire worth 
ahottt 540 billion and the group er- 
timates that i t  will t a ie  over a period 
of years approximately S I 8  hillion 
of expenditures to remo\e the re- 
serves. The estimnre of reserves is 
considered a consemative one. 

Les fleck. director. psolo:iral sur- 
ve)s. Saskatchewan mineral re- 
sources d+.. described. i n  a brief 
breakfast t;ilk. the Athahasca sand- 
stone formation as the most excit ine 

sc2  PqL. 1 

By Gillian Cihbnn 
V,\NCOU\'ER - After six years 

and more than $4 million of ex- 
tensive exploration and develop- 
ment work. plans are under way to 
place Carolin Mines' gold property 
near Hope. B.C.. into production. 

A full feasibility study on the 
Ladner Creek gold deposit has been 
completed and delivered to Carolin 
and its joint venture partner. the 
~ q u a r i u r  Group. The latter is com- 
pmed of three oil companies. Great 
Hasin Petroleum, Ocelot Industries, 
Canadian Ohas Oil, and a mining 
company. Aquarius Resources. 

The study. prepared by Ktlhorn 
Engineering. concludes that it is 
technically and economically fea- 
sible to mine and mill gold ore from 
Carolin's Idaho zone gold deposit. 

Kilhorn recommends start-tip at 
a milling rate of 1.500 short tons a 
da). equivalent to 525.000 tons a 
year. Operating costs are estimated 
at 512.53 per ton of ore milled. 

The study recommends that a 

v 
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Active labor scene 

:he 1e.t flos of 
.:.va\ a minimum 
:.mi \ ' i t  Durish k iiner.Thecom- 

Dome Petroleum 
downp!ays reports 
of new Alberta find 
CALGARY - Dome Pclrole- 

is discounting reporls here 
that themmpan),is a particip.Int 
in a rumored m a p r  new oil dis- 
covery in Northweitern .4Iherta. 

"The rumor greatly e l -  
ageerates the l ' a c t ~ "  51)s a Dome 
executive in referrin: lo the re- 
ports. H e  yonccded Dome's par- .,_ _ _ _  

convcntiond. hiphly mechanized. 
low-cost sublevel open s toping 
method of mining he used. Process- 
ing is to be hy conventional nota- 
tion - concentrate cyanidation. 
Capital and development costs are 
est imated at  519,293.000. a l l  of 
which. under the joint-venture 
agreement. will be provided hy the 
Aquarius Group. if it wishes tc re- 
tain it5 current interest of 50%. 

The Idaho zone lies in the south- 
ern quadrant of the property. on the 
south flank of a fairly steep ridge. 
The location of the orebody facili- 
tates development of the mine from 
the side and below as opposed lo the 
more usual situation in under- 
eround mining of having to lift the 
ore long distances from under- 
ground. 

The zone is a sulphide arsenide 
replacement deposit and I S  adjacent 
to the former producing Aurum 
Gold mine where a small quantity of 
rich gold was discovered in 192s. 

See Page 2 

lnco. Gaspe long strikes settled 
start at  dome, Sherritt. Alcan 

By Stephen Vitunski thin! in the order of the lnco 
There was good news and bad Thonipwn settlemcnt earlier this 

n e s s  on the labor scene in Canada', year. Direct hourly wage benefits. 
mineral industry. On  the plus side. under the proposed three-year 
the Bh-month-long lnco Limited. agreement. uould have hecn 7%. 
Sudbury-area strike is now over 27C and 2?C. Picket lines have heen 
with mechanical workers already set up a1 hoth operalion>. Produc- 
hack on the job in preparation for .I tion at Ruttan is heing maintained 
return to "normal" operationi. a1 507 hx rtafipersonnel while Fox 

.Almost concurrently. some 1.2W is undergoins "an orderly shut- 
miners and office worker, at Nor- d w n  of operations." The old con- 
anda Mines' Garpe Copper oper.1- tract expired hlay 3 I. 1979. 
tion in Murdochville. Que.. voted IO And finally. Alcan Aluminun, em- 
end their eight-month walk-out. On plo!ees at three of the company's 
the other side of the coin. striking smellers in Quehec wnkW out this 
workers at Dome Mines in Timmins Monday. as they too turned down a 
tsi$ctcd o pronoged contract which three-ve:tr pact  call ing fo r  
umld have increased their w a g e  incremenls o i  YW. 6SC and iOC per 
by $1.54 per hour over a two-)e3r hour. 
period. I t  is understood that this is Getting back 10 Ihe lnco situa- 
close to what Local 7580 oi  the tion. the new agreement was ap- 
United Steel Workers o i  America proved by 5.983 or 67 .65  o f  the  
%ants for the first year. u.ith per- R.S52 members of Local hSM) of the 
haps another dollar in the second. USW u h o  wiled. In efTKt. the! will 
The old contract expired Apr. 18. he p l i n c  SJ.07 per hour mort 31 

1979. the end of [he three.>e.tr yacl thin 
hqembers or ~ o c a l s  2151  a n d  the) w:rc airnin; when thc r l r i h  

SI44 of the same union. represent- st.irted on  S ~ p l .  I?. 197s. Thlc ncu 
ins workers a t  Sherritl Go+m figure i c  ahout 4 0 C  m m  than the 
%lines' Fox and Ruttan operations amount rejected last month h\ the 
in Manitoba rejected a newcontmct rank-and-file aiter k i n e  a p p r y e d  
hy a slim 52': majority over the by the union nr~oti;ltinfC~~mmlltec. 

See Past 2 weekend. They turned down some- 

na  1 -n-+h I n i n ,  



Carolin issuing shares , 
to pay off cre&tors (oVraHh\- qQw'd) - - 

Vancouver shareholders at 
Carolln Miner' annual meeting 
approved the issue of up to 7 mil- 
lion shares to pay off creditors and 
acquire the remaining 50% inter- 
est in the Ladner Creek property 
from the Aquarius coup.  The 
approval wi l l  also allow i t  to raise 
approximately 53 million in work- 
ing capital, a key item i f  Carolin is 
to avoid insolvency. 

The transaction w i l l  see Car- 
oh ' s  issued capital more than dou- 
ble to approximately 14 million 
shares. a major dilution in  share- 
holder's equity, but a fact of life i f  
the company is to continue as an 
ongoing concern. President Orval 
E. Gillespie believes the new share 
allotment wi l l  "persuade its major 
creditors to accept shares in set- 
tlement of their accounts." 

The company's Ladner Creek 
mine suspended operations in 
November. 1984. due to a lack 01 
readily accessible ore and a short- 
age of working capital. Gold recor 
eries were much lower than 
expected and Carolin was unable 
IO resolve environmental problems 
to the satisfaction of regulatory 
authorities. 

Late last year the company con- 
cluded an agreement wi th Denver- 
based Moritz Mining which could 
see that company's proprietary 

~ 

cyanide leach circuit utilized at 
the Ladner mine site. Changes are 
being made ti) the milling circuit 
and gold wi l l  be recovered from 
tailings initially, the company 
expects. 

A backfill plant w i l l  be con- 
structed and an attempt made to 
increase ore reserves, hy driving a 
dr i f t  northward towards other 
known zones and drilling the tar- 
gets. Becauseof the configuration 
of the ore zone, Carolin says it's 
impractical to drill i t  from surface 
or from existing mine workings. 

Management estimates there arc 
economical, recoverahle reserves 
of 5 million tonsof which 4 million 
are inferred and not included in 
any formal geological report. No 
grade was assigned to the reserves 
in the company's annual report. 
The underground program would 
proceed as the tailings are being 
treated. s a p  Carolin. 

The company is contemplating 
a merger with David Minerals. sub 
ject to a fairness report and share- 
holder approval. Carolin wys the 
merger"wil1 broaden the asset base 
01 Carolin and will increase cash 
flow substantially." The meeting 
also approved the allotment of 
2W.ooO shares to Mr. Gillespie lor 
"services rendered" which would 
add to his existing holding of 
119.000 shares. 



Cwdin IYi- Ltd (CLL) 

The company. in joint venlur~ with Wright 
Enginern Ltd. hrr signed J letter of intent with 
Carolin Mines Ltd lo  EY~IUAIF. tcst. and bring 
back to production Carolin’s Ladner Crwk Cold 
Mine which ceased production in 1984 becruse 
of various technical problems. The Giant 
BaylWright joint venture will. AI long as result5 
warrant, fund an evaluation and metdllurgiCil 
test progrrmertimated tocost lerrthan%OO.WO 
and to take approximately six m o n t h s .  ,,4), 
Upon succsrful completion of this program 
Wright En~ineerr will conduct formal 
feasibility study at Carolin’s expense. Upon 
delivery of a positive fearibilitystudy, theGiant 
BiylWright joint venture will. at Carolin’s 
expense, d e i g n .  modify, and rebuild to the 
extent necerwry Carolin’s production facility. In 
addition. the WrightlGiant Bay ioint venture 
will be appointed operator and receive a 
management fee. After pay-back lo  Carolin and 
the joint venture of appropriate costs including 
test work, the Giant BaylWright joint venture 
will receive 15% of the mine cash flow and 
continue to receive the management fee. 
Carolin estimates the bdner Creek Mine’s 
known mineral inventory i s  a gold deporit of 
ippmrimtely ~,OL?WW tons grading 0.125 
OYKS of gold per ton and L)(Io.WO tons of mine 
t a i l i n g  grading between 0.045 and 0.055 ounces 
of gold per ton. 

The joint venture program will involve 
Iaboramory test rork,on-rite evaluation. and the 
ea& d the sllmita -tratim plant m 
thc Ld-d Cmk siteear Hop&. 

MI e& Jcnrcn rrponr. 

ygf//Jc- qcc3 



H ? CLI I2187 
(Susp!%%f%%!%sdaq) bc AJL 50 

INCONSISTENT 6010 AND PLATINUM A S d Y  RESULTS REVIEWED 
Michael Berns. chaiman of Carolin Mines Limited, 

has reviewed the inconsistent resul ts from assays Of the 
company's mine t a i l i n g s  by In tergold U.S.A. Inc.'s 
secret process compared wtth tho22 of four other assay 
laboratories. The formerly produ-ing mine i s  located 15 

The March 9.1987 news release stated that the 
r i l e s  north o f  H0pe.B.C. 92 H/VdoG3//lw) 

N E W  FUNDI& SWGHT FOR EXPLORATION - Clrolfn Mines Ltd. 

( I , &  )q2 fl GG 3 has s tar ted a 
Program t o  evaluate the know underground gold deposlt 
a t  i t s  Ladner ~. . Creek Mine, .- Hop. B.C. TJle deposit contains 

-900,006 tons grading 0.126 02. gold/T. Exploration f o r  
addi t ional  reserves i s  expected. 

A rev ien of the ae ta l lu rg ica l  aspects of the . 
. ~ . . ~ ~  . .. 

Ja11.19. 1987 report  of preliminary assays from t es t  work 
by Intergold indicated 1 ounce of gold and 0.5 ounce o f  
platinum could be recovered f m m  each ton o f  t a i l i n g s  a t  
an estimated cost of $100 U.S. per ton. These resul ts  
are a t  enonnous variance ri th the h fs to r ica l  operating, 
resul ts  wnich showed the deposit's head grade t o  be 
approximately 0.09 oz.gold/t w i th  recoveries o f  502. 
H is to r ica l  operating s t a t i s t i c s  indicate no platinum 
m t a l s .  Intergold 's prel iminary resul ts  are a t  enomus  1982-1984 OperltlOn Of th. mine I U S  S t W t W .  

- variance wi th  t e s t  work conducted by researchers, include a rev iew o f  th m i l l .  Rving a 1.500 tons p r  
_:j refiners and assayerr which ind icate a wide variance o f  day c a w c i t y  and prodUCt1m records t o  deternine what '.- values i n  the tailIn,s ranging from trace platinum group changes could be made t o  ra1U the gold recovery and if 

elenents t o  higher platinum group elements and lower I potentially marketable concentrate can ba a d e  Wfch 
- gold values t o  higher gold values than reported by el lmlnate the need for cyanide leaching. and hm the 

Intergold. In tergold and others have advised that the t a l l f n g s  could p ro f l tab ly  be treated. 
- t a i l i n g s  are geological ly and ~ t a l l u q i c a l l y  complex Intergold U.S.A., Inc. has not provided the corpcny 

which could explain the d ispar i t ies  i n  results. with a cer t i f i ca t ion  of Intergold 's recovery process. 
Intergold believes thdt the t r a d i t i o n a l l y  actepted 7he towny and Intergold on Way 9. 1987 agreed t o  cease 

and conronly r e l i e d  upon mthod of precious metal kjealings. Based upon m e n t l y  conducted t8sts. the 
detection, f i r e  assaying. i s  inef fect ive i n  analysing :mpany believes that  i t s  tail ings contain approxiwtely' 

.- the ta i l ings.  Mr.8erns states that, because Intergold 's I .05 ounce of p l d  per ton and no p l a t l n m  group 
process i s  proprietary, CaroTin i s  'unable t o  v e r i f y  E I m t S .  Carolin I S  negot iat ing t o  acquire an 

- Intergold 's preliminary resul ts,  scrutinize I t s  recovery rpproxlnate'ly 90% interest In  9.900 acres OT 14.5 squarc; 
'process. determine whether In tergold oms the r i g h t s  t o  ni les of mineral claims contiguous t o  the north and! 

- t h i s  process. o r  evaluate t h e  techniral  and professional iOUth Of the mine. These C l a i m s  straddle the sam. 
qual i f icat ions of Intergold, i t s  employees and consult- leOlOgfCa1 S t w C t u r e .  the Horrneen Fault, upan which the! 
ants upon whom, Intergold has represented. i t  i s  heavi ly nine 1s 1OCated. N m m ~ t s  g o l d - k a r f w  OnOMlfeS haw/ 

r e l l e d  upon. To the best of management's knowledge, Norman H. Ross has been appointed secretarJl:, 
In tergold has never 1 )  a c t e l  c s  an operator of a mining *ePlacing Nei l  Blmstein. who remains as chief f inancial 
project. 2) brought a Pining project  t o  the production rfffcer. 
stage, o r  3) generated cash flow from i t s  operations." 

F i r e  assays and a cnemical assay recent ly conducted ',:aPltal. The CoplPsnY 8 s t h t e S  that. through JUna 30th. 

me corpany's appeal tm 

This w i l l  ,' 

, .. . 

- 

i i  

! ''. dependent. Intergold 's preliminary resul ts  cannot he *en ident i f ied by others on t h i s  property. ~ 

I 
.~ 

1 The coapsny 1s seeking financing t o  provide workingL 

'~ - by Lakef ie ld Research. Bondar Cleyg. Skyline Labs. and ;ash 9 u f m t S  exceed a v a i l m e  funds b y ,  

1, 
1 

~ 

Jacobs Assay returned betwen 0.05 and 0.054 oz.gold/t iwproxl.ately S125.000 Can. 
and t race amwnts of platlnum and palladium. Further ;he B r l t i s h  CDlIPbta Superlnt@@&at o f  Brokers Cease, .~ 
assays fm these samples are expected about the end of 'rad0 orbr mi11 bW 
March 1987. 

A t  Nov.30.1986. Carol in had current l i a b l l i t l e s  o f  
128.000.000 and a negative equi ty  o f  S?0.400.000. Of 
t h i s  debt $25.500.000 has bren converted t o ,  13.100.149 
shares and l i a b i l i t i e s  a re  now f7,400.M)O of which!  
14.100.000 may not  be a Carolin debt. A fur ther ~ 

6,203,159 shares i r e  ye t  t o  be issued which w i l l  b r ing  ~ 

the then issued t o  27.230.359 shares. 
As reviewed i n  GCNL No.38. Frb.24.1987. control  of 

Caro l in  has changed, new d i rectors  have been elected and 
addi t ional  sampling and tes t ing  are  undetmay. Results 
frOn the further test ing are expected i n  e a r l y  April. 
Caro l in  now holds a 100% in te res t  i n  the property. 

OI 12,.m7.., 
.~ ~ . .__ ...~ . ~ . ~ 

- 

I 



-- 



I 

Changes Hands q~mw03 

n connection wlth a major re- 
structuring of Carolin Mines Ltd. I of Vancouver. British Columbia. 

the Board of Directors and all execu- 
tive omcers have agreed to resign on 
or about January 28. 1987. Mr. Neil 
Blumstein of Manhasset. New York 
has been appointed Chalrman of the 
Bor -d and Mr. Michael Berns of New 
York. has been appointed Vice Chair- 
man. The other Directors are Major 
General Norman H. Ross, (Ret.). Mr. 
Chuck Morton and Mrs. Jean Mary 
Morton. all of Victoria, British Col- 
umbia. Mr. Berns has  been appointed 
Chief Executive Officer and Presi- 
dent. Mr. Blumstein has  been ap- 
pointed Chlef Flnanclal Offlcer and 
Secretary. 

Carolin OYM an underground *Id 
mine located in Hope. Britbh Colum- 
bia which vas in production for 
approximately two years durlng 
1982-1984. P d u c t l o n  from the mine 
during that period was unprofitable 
because of metallurgical problems. 

Messn. Blumstein. Berns and 
James Berns. of New York City (the 
"Purchasing Group"), have plrchas- 
ed approximately S26.700.000 Cana- 
dian of secured and unsecured debt of 
Carolln. On January 14. 1987. the 
Purchasing Group gave notice to con- 
vert approximately S13.468.854 Cana- 
dian of these liabilities lnto common 
r h a r a .  Notlce wlll be given ihortly to  
convert an sddltlonal $8,000.000 of 
these llabilltles Into common @hares. 
These converslons will give the Pur- 
chasing Group eftectivc control of the 
Company. 

In ddMkm. the Rnchaahy) Group 
h u  weed to advance. rubject to 
w h t o r y  approval. new financing to 
Carolln In conslderatlon of the b- 
suance by Carolln of a debenture In 
the face amount of S10.000.OOO and 
the right to convert the Indebtedness' 
from time to time owing by Carolln in- 
to common shares of Carolin a t  a 
prlce to be determined. 

Since November 14.1986. the Pur-' 
chasing Group h a s  provided 100% of 
- I S  AI-" --..l..l .-.,.- k nf 

the Company; It io expected that it 
will contlnue to provtde worklng cap 
ita1 over the short term. The Pur- 
chasing Group has  also arranged. 
sublect to regulatory approval. to ac- 
quire the remalnlng interests in the 
mine held by Ocelot Industries Ltd. 
and Columblan Northland Explora- 
tions Ltd.. giving Carolin 100% own- 
ershlp of the mine. 

ranged for Intergold U.S.A Inc. to 
l The Purchasing group h a s  also ar- 5 

conduct metallurgical testing and 
recovery work on the mine's approxl- 
mately 800.000 tons of tailings. Pre- 
liminary recovery testlng by Intergold 
has  indicated that each ton of tailings 
will yield 1 ounce of gold and '/z ounce 
of platinum a t  a cost of $100 U.S. per 
ton. The preliminary recovery testing 
was done on randomly gathered 
samples. 

b a y i n g  of tailings performed by 
o t h e n  has  resulted in a vide varlance 
of metal values ranglng from trace 
amounts of platinum group metals to 
substantially hlgher platinum group 
metal valuesihan those reported by' 
Intergold. Accordingly. during the 
week of January 5.1987 the Purchas- 
ing Gtoup retained Independent con- 
sulting englneers who supervised a 
systematic grid and bulk sample of 
the tailings taken by Intergold. The 
talllngs plle. which is over 100 feet 
deep, will be drilled in the near future 
and samples analyzed to determine 
overall values. 

The Company Intends to have Its 
s h a r e  reiisted for  t rad ing  on  
NASDAQ during February. 1987 and 
to make the necessary applkations to 
the Ontario Securities Commission 
for rescission of its cease trading 
order. Although the Company is con- 
sidering a resumption of trading on 
the Vancouver and Toronto Stock L- 
change. no decislons haw bw 
made In t h h  regard. 
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RIGHTS OFFERING PROPOSE0 TO PAY - Carol ln nines Ltd. has announced I t 5  London, England agent, Llon I k t a l S  COW. 
BANK AND CONTINUE EXPLORATION has been unable t o  complete t o  date the pr lvate p l a c a n t  o f  up t o  4.000.0W ClrOl1n 

shams. All deposlted funds are t o  be returned. Llon k t a l r  w l l l  c o n t l n w  1 t S  
e f for ts  t o  obtain the needed funds. 

The Mercantile Bank of Canada. have issued a demand for the repayMnt o f  t h e i r  varlous loans which to-1 
approximately 15,000,000 U.S.. and $5.000.000 CON. The Bank has stated tha t  i t  w i l l  accept $ 6 . 5 0 0 . ~  CDN. PIUS 
500.000 shares of Carol in Miner Ltd. as f u l l  settlement of these outstanding loans. Carolin's f inancial  d l f f lCUlt leS 
are a result, t o  a large extent. of the f a i l u r e  of i t s  j o i n t  venture partners t o  provlde t h e i r  proportlonate shares Of 

the funds required t o  run the Ladner Creek Mine located 120 miles East o f  Vancouver, B.C. I n  which Carolln has 0 50% 
interest .  Cash c a l l s  have been issued t o  the j o i n t  venturn partners. and a t o t a l  o f  $4.819.000 1s CurmntlY 
outstanding from them. 

Carolin proposes t o  make w i th ln  30 days a r i g h t s  o f f e r l n g  t o  shareholders t o  ra ise approxl lutely tl2.000.000 t a  
r e t i r e  bank indebtedness and f o r  developnnt d r l l l l n g .  Corolln Intends t o  ,proceed wlth the purchase f o r  tmlSUrJ 

,++@./',VC I - ' 
A , !  

shares of the Aquarius Group's 50% In te res t  In the  ~ Ladner Creek. Mine. / a i \  I 1 hJ 

FWJ 
Carolin fundi& unsuccessful 
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SHAREHOLDERS MEETING APPROVED REORGAUIZATION PLAN - Minlng operations a t  the Lad& r Creek Go1 Mine. 50X'owned by 

suspended f o r  12 weeks. The m i l l i n g  operation i s  continuing on an inventory o f  concentrates and I s  expected t o  continue 
w i th  the reprocessing of t a i l i n g s  when the concentrates processing has been completed. During the mine shutdown i t  i s  : 
hoped that the financing and debt reorganization plan. now approved by shareholders. w i l l  be completed and tha t  
exploration for reserves can proceed and that  mine development can fo l low and mining w i l l  eventually resume. The t i m e  bi 
of mining resumption i s  dependant upon too m n y  factors for  mnagement t o  make an accurate f o m a s t  a t  t h i s  time. 

reorganization plan w i l l  be completed on the due date, Dec.15,1984. that  400,000 shares w i l l  be taken down a t  $2.60 
each t o  provide $10,400.000 o r  net o f  $9.776.000 t o  the company. When completed, t h i s  w i l l  provide the company wi th  
some $4,000,000 af ter  compulsory debt payments wi th  which t o  carry out the mine exploratfon and refurbish the 
concentrating p lan t  including i n s t a l l a t i o n  o f  new pumping capacities. He t o l d  the meeting that  w i th  these new funds. 
which could grow t o  as much as $17,000,000 if a l l  of the options and warrants forming par t  of the reorganization plan 
are exercised. the mfne 11111 resume o r  a t t a i n  prof i tab le production and that  a mine l i f e  of 20 years o r  more i s  very 
possible. 

The four areas t o  be explored f o r  new reserves are: t o  the north i n t o  the mountain along the s t r i k e  o f  the : 
exis t ing ore zones; the McMaater zone located 3.000 fee t  t o  the nor th  where l im i ted  past surface d r i l l i n g  has given 
some encouraging values; the N0.3 and. No.4 zones down the h i l l  t o  the south f r o m  the ex is t ing  n ine and m i l l ;  and fourth i 
i s  the Aurum zone j u s t  south Of the No.3 and No.4 zones where good grade gold values have been found I n  quartz veins of 
mfnfng widths. 

Metal lurgical  work i n  the concentrator w i l l  be directed t o  improvfng overal l  gold recovery. Past p lant  production ; 
gave unsatisfactory gold recoverles ranging between 602 and 80% of the contained gold. Par t  o f  the problem arose 
through the I ron  sulphide content o f  the ore w i th  the resul t ing high cyanide consumption. This i n  tu rn  gave r i s e  t o  j 
chemical recovery and dfsposal problem and a high gold content i n  the ta i l ings.  The present objective i s  t o  deternine 
if a 100 t o  one concentration r a t l o  can be at ta ined I n  a series o f  f lo ta t ion  c i r c u i t s  and cleanings. If t h i s  type of j 
concentrate can be produced. then they would be shipped t o  a smelter for  the gold recovery thereby reducing chemical 
disposal and t a i l i n g  problems while cu t t ing  operating costs. 

Preliminary fndicatfons are tha t  gold can be recovered fm the t a i l i n g s  a t  about $280 Canadian per ounce and that : 

A key par t  o f  the reorganization plan i s  the pr ivate placement of 4,000,000 shares a t  $2.60 each w i th  warrants i 
attached t o  buy a fur ther 4,000.000 shares a t  $3.05 f o r  nine months. The pr ivate placement i s  being organized through ~ 

Lion Metal Corp. and Jackson Graham Moore 6 Partners of London, England. Lion Metal has comlssloned an independent 
mining consultant evaluation o f  the mine and p lant  whlch I s  being prepared by MacKay. Schnellman. They have had experts 
on the Ladner Creek property several times i n  recent weeks. This report  w i l l  form a large par t  of the work t o  be done 
wi th  the proceeds f r o m  the pr ivate placements. 

The second phase o f  the reorganization includes the j o i n t  venture part ic ipants holding 502 f n  the n ine 
transferr ing t h e i r  in te res t  t o  Carolin f o r  2.100.000 treasury shares o f  Carolin and a warrant t o  purchase a fu r ther  
2.100.000 treasury shares a t  a p r lce  of $3.05 each for 12 months. I f  exerclsed, these warrants would generate a fu r ther  
$6.400.000. The j o i n t  venture part ic ipants have invested i n  the order o f  $30.000,000 i n  the mine. Carolin i s  also t o  
receive some poten t ia l l y  valuable adjoining claims. 

Mercantile Bank has agreed t o  release i t s  security, which i s  a f i r s t  charge on the company's assets and presently 
amounts t o  approximately $11.000.000. on the payment of a t o t a l  o f  $6.500.000 with ln  nine mnths, includfng $2.000,000~ 
cash and 500.000 shares o f  Carolin payable on closing expected Dec.15,1984. Carolin i s  indebted t o  State Farm 
Insurance Company for approximately $10.000.000. S t a t e  Farm has agreed t o  convert t h i s  debt t o  500.000 shares of 
Carolin. 

The shareholders approved an increase i n  authorized capi ta l  f r o m  10.000.000 t o  25.000.000 shares. An opt ion t o  
purchase 500.000 treasury shares a t  $2.70 each f o r  21 months t o  Lion Metals Corporation f o r  i t s  par t  i n  securing the 
reorganization was approved by the shareholders met ing.  

Carolin Mines Ltd.. 10 miles t o f  Hope, B.C.. have been . 

. .  

Orval E.Gillespie. president, t o l d  the Nov.30.1984 shareholders meeting tha t  he was confident that  the , 

recovery costs o f  ore mined f r o m  underground w i l l  approximate $325 t o  $350 per ounce. i 

~~ 

~~ ~~. 
G c , h ) L  k \ O  r5Ltr31?%S FOR THE RECORD 
CORRECTION: CAROLIH WINES LTD, (CLL-V.T)-In GCNL B(85). i t  was reported tha t  Carolin has in opt ion t o  buy 949.000 1 
sharer a t  43.05 per share; t h i s  i s  incorrect  and should read a t  $3.05 per share. . ~ . .  . I > \ -  ,A I . :. L. r.J i I I - .  
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Carolin Mines posts loss 
major financing in work 

VANCOUVER - ololin Miiines 
reportsalossof11.97persharefor 
the year ended May 31, which 
includes an extraordinary expen- 
diture of approximately S6 million 
for what the company describes as 

for the apparent uncol- underground development work to 
moniesdue toCarolin increase ore reserves. Trading of 

unuant to its Ladner Creek joint 
agreem? 

The company. which also re- 
portsalossof14a per share for the 
pcriod ended Sept. 30, points  out 
it  was unable IO make its contribu- 
tions to the joint venture. 

Catulin  sa^ tests by Moriu Min- 
ing showed that a leach circuit 
would produce gold recoveries in 
the high W% range and an agree 
men1 has been signed with that 
company to incorporate the pw.  
cess into the Carolin milling cir- 
cuit. These modifications a re  
planned immediately. 

A major financing and rcstruuc 
curing program is also in the works, 
Carolin says, adding the move 
would result in the satisfaction of 
its debts and lead to the buyout of 
its partner's interests in the pmj- 
ect. Efforts by the company in the 
past to r e s t r ~ c t ~ r e  ended in failure. 

The company claims that Den- 
ver Cascade of Colorado is sup 
plying interim financing lo main- 
lain and also lo modify the mill 
and treat old mine tailings. A 
backfill plant is planned plus more 

thecompany'sshareson NASDAQ 
were halted early in December 
untilCarolinmeetstheexchange's 
minimum net worth requiremenIs. 



Caroh placement $8 mdhon - 
V A N C O U V E R  - C a r o l i n  Assuniingshareholderappmval 

Mines says agreements have been is obtained. Carolin has given an 
reached with regulatory authori- option to its agents. Lion Metals 
ties, joint venture partners and  Corp. and associates. lor 5W.W 
major Creditors over a reorganiza- shares a t  S2.70 lor  a I 2 m o n t h  
tion and private placement esti- period following the expirty date 
mated to hring in about 58million. lor the warrants in the  original 

a pr ivate  p l a c e m e n t  overseas  Carolinwillalsobuy theremain- 
involvingabaut lour millionshares ing 50% ownership in the Ladner 
a n d a n  equalnumberofsharepur-  Creekmineandadjoiningmineral  
c h a s e  w a r r a n t s  w h i c h  wou ld  claims Irom its partners for  Yet 
involve a lurthcr suhsrantial dilu- more shares- in this case 2.1 mil- 
t ion of exis t ing shareholders '  lion shares with warrants to pur- 
equity in the troubled company. chase an equal amount at 53.05 

T h e  shares are  to be placed at each lor aper iodof  12months.01 
12.60 each and a further lour mil- that original amount.  two million 
lion shares are  available at $3.05 must be held lor nine months. Slate 
each through the exercise of the Farm Insurance hasagreed in prin- 
warrants  f o r  a per iod of nine ciple to accept 500,ooO shares lor 
months. says Carolin. the debt owed it. says Carolin. 

The proceeds will he  used to pay Carolin completed l0drill holes 
the conipany's debts and upgrade (1.770 It.) at the Ladner Creek 
its Id miningoper- property. seven of which encoun- 
ation for production a1 a l a m d a l e .  tered the Aurum wne hoo ft. east 
T h e  Mercantile Bank of Canada. of the present mine workings.The 
a major creditor. will receive S2 silicified zone was I020 It. wide 
niillion initially along with 500,ooO with gold-bearin~.intercepts rang. 
shares towards paymentof theS6.5 ing lrom 5.4-14.8 It. in four holes. 
million it  has agreed to settle for. T h e  company didn't reveal how 
T h e  remaining 14.5 million has  to close these were to true widths. 
be paid within nine months. a t  But  t h e  14.8-11. i n t e r s e c t i o n  
which time the bank'ssecurity will assayed 0.648 02. gold while a 
be released. says Carolin. 12.341. intercept graded 0.261 02. 

At least 12 million has been a l l o  An 8.5-ft. core length assayed 0.196 
cated lor development drilling and 02. and 5.4 It. returned 0.558 02. 
mill rclurbishing at the Ladner If these are true widths they are  
Creek mine and the rest towards near or lower than the minimum 
outstanding accounts. In the past, widths required forblast hole stop 
the company has  settled many of ing which the company utilizes 
its trade debts by iscvi.y shares. extensively. - 

tiun will he suspended for appmxi- . 
mately 12 weeks so mill circuitry ~ 

can be refurbished to allow the , 
1KI% recovery rate specified in the 1 
original engineering report. Recov- I 
eries have generally been poor and I 
the company was never able to 
master the complexities of its flow , 
sheet. After that is completed. the , 
tailings treatment program implc  
mented earlier this year will be ' 
conlinucd. Extensive underground 
development work will also be car- 
ried out to prove upadditional ore  
reserves in order  to maintain mill 
throughputs at the rated capacity. 

Apparently Carolin has secured offer. 

.' . 

Carolin says its milling opera- - 
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CAROLIN MINES LIMITED ( CLL-T, 

_. - VARIOUS PROBLEMS & - O.E. G i l l e s p i e ,  president o f  Carol in  Mines Limited,  rep  
SOLUTIONS REVIEWED 

Exchanges and of the U.S. S e c u r i t i e s  and Exchange Commission will be sought. 

bars. 
costs w i l l  increase  the cash fllow. 
revenue from the concen t r a t e s ,  the payrol l  was l a t e  this week, but has now been made. 
remit tances  t o  Revenue Canada. 
held. 

P repa ra t ions  a r e  being made t o  retrieve p a r t  of the mater ia l  i n  the t a i l i n g s  pond t o  recover  gold which uas not. 
recoverable  by the cyanide process.  I t  is  necessary t o  retrieve the t a i l i n g s  now before new t a i l i n g s  from which the 

t a i l i n g s  dam t h i s  year.  Mr. G i l l e s p i e  says about  85 ounces o f  gold will be produced each day a t  a cost  o f  $278 Cdn. 
per ounce. .-' 

While m i l l i n g  the t a i l i n g s ,  there will be time t o  prepare t h e  p re sen t  o r e  reserves further ahead o f  mining, wMch . 3 1  I 
w i l l  f a c i l i t a t e  m i n e  production, and t o  o u t l i n e  a d d i t i o n a l  ore reserves. I 
d r i  11 i ng program is underway. 1 

purchase o f  the Aquarius Group's interest i n  the Caro l in  mine near  Hope, B.C. 
members have s igned the s h a r e  exchange agreement. Approvals o f  Toronto and Vancocouver Stock 

Carol in  is  now producing a su lph ide  concen t r a t e  con ta in ing  the gold,  i n s t e a d  o f  using cyanide t o  produce dore 

The Aquarius Group 

8 

6 

-I 

: 
j-f: 

I 

Mr. Gillespie says  the new process  i s  simpler and will avoid environmental problems. Resulting lower ope ra t fng  
However, due t o  a s h o r t  term cash shor t age  caused by the longer  de l ay  i n  recetvjng - 

The company is  i n  a r r e a r s  00 

A t h i r d  p a r t y  demand has been served, b u t  meetings t o  r e so lve  t h a t  problem a r e  k i n g  1:: 
Shareholders  have approved the a l lo tmen t  o f  577,000 shares  t o  be a v a i l a b l e  t o  sett le accounts.  I I 

L e -  

' sulphides have been e x t r a c t e d  a r e  deposi ted on t o p  of the old ones. Thes program will remove the need t o  raise the - 
I I 

-- Mr. G i l l e s p i e  says  a s u b s t a n t i a l  Surface 

Mr. G i l l e s p i e  a l so  r e p o r t s  t h a t  d i r e c t o r s  have been nego t i a t ing  w i t h  a U.K. company t o  supply $ 1 ~ ~ 0 0 0 ~ 0 0 0  t o  buy 
.- the Mercant i le  Bank o f  Canada (debenture and t o  supply working c a p i t a l .  He says  their c o n s u l t a n t s  have spent  t h e  last 

-.. week on the p r o j e c t  and the prloperty, and the f i n a n c i e r s  have i n d i c a t e d  
arrangements have been concl uded y e t .  

i s  pos i t ive .  No forum1 

- GaL*- 
CAaOLIN MllYES L%DPXOEQ( ( C L L - T  

NEW FUNDING UNDER NEGOTIATION a= 0.E.Gil l e s p i e ,  p re s iden t  o f  Carol In Mi 

p r i v a t e  i n v e s t o r s  and bankers. The funds a r e  t o  be used t o  fmplemenk the t a f l l n g s  r e t r f e v a l  program a t  the Ladrrer Creek 
gold mine near  Hope,B.C. Test work on the t a f l f n g s  fnd fca t e  t h a t  repr-ocess will recover  85 oz.gold/ t  a t  1,500 tons p e r  
day throughput. I t  f s  expected t h a t  this fundlng will  enable  the clompany t o  malntain f u l l  m f l l  utiliratfon arid 
coritlnued productfon u n t i l  nego t f a t ions  on the proposed new f inanc ing  i s  completed w i  t R  the U.K.syndBcate. The proposed 
equlty f n j e c t l o n  o f  $16,000,000 is  under n e g o t l a t i o n  w f t h  minfng coinsultronts v i s i t i n g  the mine Qct.21 arid f i n a l  
nego t i a  t f ons expected to  s t a r t  Oc t .L , l984 .  

f i nanc ing  f o r  $500,000, plus  $200,000 cont ingent  for overuns, has been rirlsed from 

1 
'e%!! . C  

'------- W L  -+g&7JL 
c c a ~ n ~ c i ~ m  ~ A ~ ~ ~ ~ M _ J N ~ ~ ~ ~ ~ ( c L ~ ~ T , Y ) T ~ ~  NO,Z~J, page OUR story on 
gold& urhfch i s  wrong and sholrhd be 85 oz,gald/day. 
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COLUHBIAN NORTHLAND EXPLORATION LTD. (CXX-Pacific Coast Stock Exchan 
YEAR ENOEO 31 JULY - 1984 1983 LOSS DECLINED 12% 
Revenue $2.285.000 $1,761,000 The major asset of Calgary-based Columbia 
Net Loss $1.207.000 $1,366,000 Ltd. i s  I t s  17.55% in te res t  I n  the Ldwr Creek 

.......................................... 
venture has been unable t o  generate a positive cash flow and the total  operating cash flow deficiency for the year 
ended 31July84 was $1.550.000 Cdn. Capital expendltures i n  the year totalled $1.220.000. 

AS a resul t  of being unable to  operate a t  a p r o f i t  and the Inabi l i ty  of certain of the jo in t  venturers to pay cash 
ca l l s ,  the venture has a working capital de f i c i t  of $3.900.000 a t  31July84. 
payroll deductions withheld from wages and related payroll costs of $600,000 fo r  May. June and July. Revenue Canada 
has started leaal actions aaainst  the ooerator t o  col lect  this amount. 

- 

Per Share (Loss) 11L 1% mlll located Some 90 miles east  of Vancouver, B.C., that  Is  operated by j j 
. : 

! 
CAROLIN MINES LTD. Columbian Northland president R.D. Anthony says the 

i 
; 
1 

. : 

... Included i n  current l l a b i l l t l e s  are  
. - ,  . .  - - 

Carolin Mines. as  operator. has been providing working capftal  fo r  the venture by issulng treasury shares t o  trade . 
creditors and Carolin shareholders have approved the issue of suff ic ient  treasury shares t o  substantially reduce the 
working capital  def ic i t .  I 

In August. the mill operated only Intermittently because the mine was unable t o  deliver material continuously. 
Remaining probable ore reserves are estimated a t  some 800,000 tons grading 0.13 01. per ton, but .  these have not been 
developed t o  a stage where they can be mined. Known mineralized areas i n  the imediate vicinity of the mine are  being 
tested by surface dr i l l ing.  

A t  present. the mill is  belng adjusted t o  produce a saleable concentrate f r o m  the ta i l ings pond sand. Preliminary 
investigations indicate i t  may be possible t o  process certain portions o f  these sands th rough  the mill i n  such a m y  as 
t o  achfeve (1 cash flow. These t e s t s  have not been completed. 

and the solving of metsllurgicol problmr.' 

L 

Mr. Anthony says, 'The future o f  t he  project depends mainly on an infusion of capi ta l ,  increased price for gold. 

- 
... - 

I ,  '.,. Bv Coltrmbinn~ Nortliland ->. 

Carolin's troubles spelled out 
According to Columhinn North- menced opera tor  legal f o r  actions col lect ion against of this- the  @ ~ 

IYM and Sept. 7, 1984 have not 
yet heen met. 

ing working capital for the LCJV 
hy the issuance of treasury shares L 

to trade crediton. On Aug. 31 the j 

its shareholden to issue sufficient ~ 

treasury shares to suhsrantially 

land Exploration..whicli holds a 
1755% interest  i n  t he  9 amount. Colunihia rays. 

m i i i e r a t e d  hy C a  Mines LCJV which were d u e  Aug. 31. . ~~, i i 

ahout ')o miles east of Vancouver. 
the operation,is now expsriencing 
Severe financial difficulties. 

Columhian Says i t  is the result 
of the minc being unahlc to opcr- 
a te  at a profit. and the inahility of 

cash calls. Asat Ju ly  31, the opera- 
tion had a working capital delicit 
of S3,'MI,(MN). reduce  the working capi ta l  de- ' - '  

T h e  LCJV (joint venture) has 

heen unable togenerate a positive 
cash flow and lhe total operuling 
cash flow deficiency for  the year 
e n d e d  J U I Y  31 was si.55n.nnn. 
Columhian savs. Capital expendi- 

Creek joint venture gold mine an In addition. the payrolls for the ~ ~ ,-ti % pld~.,j,) r c-2 

T h e  operator has heen provid- . ' '' - ' 
" 

certain of the participants to pay operator received approval from \ ~. 

. .  ~. ... 

tUres d u r i n d  the  s a m e  per iod  
totalled SI .220.(MM). 

ficiency. 
During August the  mill only 1 ! 

o p e r a t d  inte;mittenrly hecause 
the mine was unahle to continu- 1. 

ously deliver material. Remaining ~ 

1 prohahle  ore  reserves a re  esti- 
~ mated at approximately 8M.000 
r tonsBrading0.13oz.gold per ton.  
1 hut these have not heen developed 

a s t a ~ e  where they can be read- Included in the current liahili- ; 
ties are  payroll deductions with- ~ ily mined. 
held from w;igc.s ;ind related pay- 
~ , , I I C ~ ) ~ ~ ~ ~ ~ S M Y I . O ( X ) .  it continues. ; 
This amount incluJes May. J~~~ , heingcarriedout toinvestigatecer ': 

h i n  known mineralized areas in 
the immediate vicinityof the mine. , '  

and J u l y  payroll remittances and 

T h e  mill is being adjusted to pr0- ! applicahle penelties. At the pres- ! 

the tailingspondsand. Prelirntnary ; 
. investirations indicate that i t  niay I 
be possible to process certain por-, y -  
tions of these sands through the :, 
mill in such a way as to achieve a j .  
cash flow. These tests have not . '  

Columhiansaysthefutunof  the 
projectdependsmainlyonan infu- :, 
sion of capital. increased price f0.r 

cal prohlems. 
Columhian itself reports a 10% 

, of S1.207.000 for the year ended r 
July .W. on revenue of 12,2R5.(NX). 

on revenue of J1,761.000 in the 

A surface drilling program 's ' 

linie Revenue Canada -.. h=_com- . . .  1 ,  duce a salable porn ., . 
. .  

. 

. ,  been completed. 

. . .  gold. and the solving of melallurgl- ..... 

. . . . . . . . . . . . . .  w m p a r e d w i t h a l o s s o f S l , ~ , ~ .  I . 

. ,  ......... . . . . . . . . . . .  year previous. 
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CAROLIN *IKS LTD. (CLL-V.T;tRLNF-~asdaq~. - ~ - - ~  ~- m R E S C U R C C S  LiO. (PJjl!-V,Alt.erta) 
COLUMBIAN NORTHLMD EXPLOMTIO!! 110. 
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--. h L  *'% l ~ ~ : N 3 J A W E R  PWR 6 GAS 
SY NEY DEAL 
BE SOLE OYNER OF GOLD HlWE 

CAROLIN IS TO - Orval Gil lespie. president. 
Dcelot Industr ies Ltd.. 
t h e i r  in terest  in the Ladner Creek gold m h n e a r  Hop?. B.C.. and a larqe qrouo of 

adjoinlng mineral cla:ms i n  exhcange f o r  3.026.900 m r B l i - -  s a r e s  o f  CDrolin. 
completed f3r Carol in t o  acquire the tn terest  of Y i n d j a m r  Power & Gas Ltd. in the same property for  an nddi t ional  
255.200 Class B shares. 

Under the previous agreement, Carolin owns 502 of the nlne, and cash flow fron the mine was t o  be dfs t r ibuted t o  
Carolln as to  the f irst $2.600,000. t o  the vendors (Oce lo t ,  Columbiav. Aquarim and Hlnd.iaf!w?r) a s  t o  thc next 
$i0,900.000. t o  Caroline one-third and the vendors two-thirds for  the next $23,500,000 and thereafter equatlj. between 
Caroline and the vendors. 

Under the new agreement, Carolin would own 100% o f  the Lsdner Creek pine and would rcceivc l G O X  o f  the carh flow 
innlediately. I n  addition. Carolln would hold in terests  varying from 68.9% t o  90.11 I n  the adjoining mineral c l a i m  
which c w e r  some 25.000 acres. 

The t o t a l  purchase pr ice  i s  $32,821.000 payable i n  3.2ll2.lGO $et  t o  be created Class B convertible preferred 
<hares to  he issued a t  a deemed value o f  $10 each. The ex is t i vq  comnnn shires w i l l  be deslgnatfd Class A shares. l h e  
8 shares w i l l  be non-voting, w i l l  pay an annual dividend o f  122 for  2 y e i r s  arid will be convert ib le In to  A shaves on a 
one fo r  one basis frm 10May85 t o  10May87. The conversion date may be brought forward I f  Carolin c a p l e t e s  equi ty 
finanrings t o t a l  1 ing $15.000,000. 

next 12 months. These funds would be used t o  r e t i r e  C a r o l i n ' s  p i e w t  $9,000,000 bank dcht and tu i p w l d ~ :  uotkli i~ 
capi ta l .  To date, about $3,500,000 has been raised. For every $1(1 o f  cash flow and of equl ty f lnanc i ry  rip t o  
t15.000,OOO Carolin f a i l s  t o  ra ise before IOMafl5, one Class A share i s  to  be issued to  the vendors a s  t h c l r  
uroportionate in te res t  may appear. On the basis that  t o  date Carolin has raised Ki.5U0.000. the maximum number o f  
Class A shares which would be released t o  the vendors would be 1,150,000. 

In addttlon. agrepments are belng 

Corulin has agreed to ra ise that $15,0UO,O@O by way cvf cash f l c x  f t v  the mlne and/or oquity financing w l th in  the 

Cospletton o f  a l l  transactions i s  ant ic lpated by mid-September. 1904. 
Columbian w i l l  appolnt one di rector  t o  Carol in 's board. Columblan, C a r o l i n  and Ocelvt will continue t o  form 

ianagement cornnittee t o  administer the Ladner Crrch mlnr. 

~ 

agreement to buy out i t s  joint ven- 
ture partners in the Lidner Creek 
joint venture near H= h s t  
month the company said i t  had 
reached agreement with Colurnbian 
Northland Exploration (N.M.. Apr. 
26/84) hut that purchase has now 
k e n  expanded to include Ocelut In- 
dustries and Acqunrius Hesoureer. 

The deal involves not only the 
mine but a large group 01 claims 
adjoining the property. say Carolin. 
pointinpout that slightly over three 
million class D Carolin shares will he 
issued lor their respective interests. 

Negutiations have yet to he com- 
pleted lor the interest ul Windjaal- 
mer Power & Gas which could 
involve the issue 01 another 255.200 
B shares. 

Under the buyout plan. Carolin 
would own 100% o l  the Ladner 
Creek mine and receive IW% 01 the 
cash flow from the operation. 11s 
interest in the remaining claims 
(appniximatelv 2 5 . W  acres) would 
range from hX.Y$ toW.I%. 

Existingc[imrnon shares will nvw 
he  clansilied as a series and the D 
shares wi l l  be convertihle inlo A 
shares on a one-lor-one hasis in the 
two-year perird from May I O .  1985. 

The D shares are non voting and 
pay an annual dividend oi  12% fur 
three years. Those shares have hern 
assigned a value id SI0 each w ihe 
( , I ,  I1 ( ( I , ,  1 8  ,.* ' !. I . ! , .  ,..# .,,,, ,I I 

I n.,./, 1 J  de:, ., j) By Uavld 1)uv.l 

carnlin hline>has c(;,l;lucie. all value oi;ipproxiniatrly \.\I.NniiIIion. 
Cnrolin adds t1i;it uiiliin lhr. next  

year it's agreeJ to raice 115 millioii 
through mine cash flow and. or 
equity. hluch 01 the money uill he 
used to retire existing hanh deht <)I 
5'4 million. Cardin qavcit hasalre;alv . ~~~ 

raiscd $33  niilli~ni oi that cuniniitl- 
mrnt. noting there w i l l  he a penalty 
should 111e \I 5 nlillion nut he riliced. 
For every $11) in caxh llow o r  cquity 
not reali7,cd. Carolin w i l l  have tu 
issue one class A share relative to i ts 
partners' respective interests. 

Carolin predicts the 1,ranwctiiin 
will he conipletid hv mid-Sepkw- 
her. adding that Colenrhian North- 
I:ind u i l l  :~ppuint one rcprerenl:itive 
10 the IHlald .  

Colunihion. Carolin and Ocelot 
will continue toadniiiiirter theoper- 
ation by a management committee. . . .  



company's interest in the Ladner 
Creek mine and property. The bank 
has requested thar part or al l  of that 
loan be converted intoClassAcom- 
mon shares at 17.50 per share or 
75% of the average TSE closing 

r., 

Columbian to sell 



prolblems w h i c h  have delayed acllievemt3nt o f  sustainc,d prof l t a h l e  opera t ion  a re  g radua l ly  
being overcome. 
He an- t i c ipa t e s  an o p e r a t i n g  p r o f i t  in t h e  next q u a r t e r .  

Ore grades  and m c t n l l u r ~ l c n l  recoveriers demonstrate progressive improvement. 



"nme-like ' altetatioii Iiorted by volcanic torks io 1 1 1 ~  5outti 
part o l  tlie niitie associated witli e'i+tteiditig ldu11s 111~ 
Ixeserice of a major ulttditidic coiiiplcx adjarwit to the ole 
zoiics is uiiltktily to br ail uiitiildli~d roiiti:idcti,:e /,lore 
coril-it~te coiduGotis conreritin!j t l ic  geiiesis oI IIK rlt~po>ils 
t i i q  be possible alter Ilie Cotilplelioti 01 ptesrtitly ptul~o5ed 
expluiatioti ptoyiarns. 

I l i e  basic yeo rv~~ ty  a i d  d p p a e t ~ t  o i e - c o ~ ~ t ~ o l s  ;it tlie 
Caioliii Milie. corisideritiy the Imgc riutnber 01 rr~itwtali/wl 
tiorirons. suggi'st that other sitnilrii ole zones exist alorig [lie 
Uiiee kilometie lengtli of llir LIrlt between tlie I d h ~  otuboclies 
and the Pipestein Mitie. An ay:qicssive tiqotuus ?xplurotion 
proytarn will be needed to test this ldtye aiea adequately. 

ACKNOWLEDGEMENTS. The authors uish lo lliaiik Of 
Gilles~>ie. President. and K G Colliiis. General Maii~iyvr.  Catolitt 
Mittes Limited lor co-operatioti arid peimissioti to publish this 
article. ltte enthusiastic eiicourogcnietit 01 P W Richaidsoil. 
Vice-Piesident. Exploration. Caioliii Mines Liriiited is greatly 
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b\r Cot. tirane is still corisultdrit ori uork  coririected btth 
Cdl(Jlll1 s bliolly-owned Lcjdrier Creck Nortli rrojt'ct Mr W E 
Ll l i r l te uti0 tiecarrie assor1iatt.d hit11 the I)iopcrt) in 1975 
c otitiriues as yvoloytcal consultant t r i  the preseiit Nirie. 

NAME THICK NESS 
( U e r E S s )  

q-3 Z W E  MATEQlAL ORE ZONE 
. olbito -quartz - coIcIte alforoiion 

30 S I L T Y  A R G I L L I T E  

C 3 Y  SLCME R A T I C  
S I L T Y  A R G I L L I T E  

GHE r W A C K E  

3 0  

TUHHIDITE 

VOLCAN I C s  

R A N A F I C  r:. IMPI..C: X 

4 0  A N D E S I T I C  T U f F  

filo:jt of tlie si!jnificarit qold OCCUI rciiccs l ime t x s c v i  f o l t r  id 
aloiiy tlie eastern edge of tlie seryeritine in the bouridctry fault 
whicti lids been narried the I l o z a i w c i i  Fault. 1 he zories 
preseritly bciriy rriiried are hosted by ttie Ladrier Group 
sedir i ierrtnry rocks. 

Stratigraphy: key t o  structure at the niiriesite 
1-ouer Ladrier Group rocks represerit ttie transitiori b t t w e r i  a 
proxiirial turbidite tfcpositiorid erivirorirrier'it t.o a poyrcssively 
distal turbidite and deeper water regitiic!. A uriifoi r i i  ar id 
regula stiatiyrqAiic sequerice is recoyriired wittiit) ttie L.lxhicr 
Group iii ttie r1iiri.e based OH detail uridcryiourid rriappii-ig arid 
chill tiole ii-iforination (F-iyure 2). Ari iriteyral Imtt of 
establist i i r i g  tlie stratigraphic succxssiori was tl ie cr eiltioii vf a 
rcpreseritative rock specirrien suite usirig a laryc did1 iiorid saw 
wtiicti allowed all per sorinel coricerricd with rr-isppirig to adopt. 
a uriiforrn terrnirioloyy for each rock type. 

cycles dvriiiiiated by poorly sor ted litt iicuscke. '1 tie sequerice 
gradudlly becoriies doinhated by firier cldstic rocks irr-itil 
lLiriiirii~t.ed silty argillite predoriiirialcs. I-lowever, this gc:ntral 
pogressioti toward finer-grained sedirneti ts was iritf:rruptctd by 
a distinctive coitise clastic episode u t i c t i  occurs ric';ir ttic top 
of the coluriiri in ttie iinrriediate r i i ine area arid cdri be used 
as a rriarker tioriron. These rrmrker uriits. wti itt i  
rriulti-coloured argillite. boulder coiiglotrieratc tit i d  pebble 
coriglvrrierate. provide a basis h r  corrcliltiori b c t . A w n  
dii l l t iolw arid tnairi levels, arid liave ticeii tractd c orrtiriuously 
frorri ttie outcrop near ttie surldce exyressiori of No 2 Lone 
Ortibody to tlie fartt teast north uritJciyroutid u'oi kirigs. Vrirriary 
sediriicritary structures such as gr;ldc:d beddiriy iirid slurrip 
fealures iric.lic;ite tliiit portions of tt ie stratiyrapt iic sequerice in 
the r i i i i ie area have b txn  inverted. 

asyrnrrietric antilorrn yluriying about 20 to ttil:1 rioi t l i u t s t .  I tie 
ore zorics arricriable to open lorigtrvle strtpir i g  i l l  c Iw:citvd in 
d ie  tliic.ketied tiiriye area (F'igule 3) .  
arialoyc.)us to the well k r iw r i  "saddl(: red" ore struc f.urrs iri 
ttic E3eiidic_io..uallardt, Australia, or Novo Scotia y ~ l d  liclds. T w o  
well-dcfiritd ole-benririy sciddle rctel stiucturr:s t w e  txv.:ri 
dis(x)wretJ to date: an upper (no 2 zotlcj  arid IUUN ( P i 0  I 
Zo1it.j witti a imtially outlined tliird .Icr.is t h w  No 1 Zvrie. T h e  
pwsibility of i.dditicxid riiirit.r;iliratiori t )~ l c .~w Wo 3 %uric is 
SlJqjeStcd by isolatcx.l decp drill iiitoi s t x t i o i  is. LL'cc:kly 
niiricralizcd zories t i w e  been notcd in widely s ~ m i : d  sui fw:e 
d i~mivr id  drill tioles a t m e  No 2 Zorie, arid p:r tiq:s are rehtcd 
to tt it' high level McMaster Lone. Miricrrirlired z(.)I ics  i q q : a  to 
thin a lo rig ttie lirribs of ttie rriairi fold. Ucddiriy orieritdtiori is 
tiiglily vijr iable witti attitudes frorri subtiorizorital t.o vertical 
cor-rirrioii between stiort distances. 

harriptrred iii  past by a lack of defiiiitikt stratiqra1:hic: coritrol 
arid tlit corriplicatiriy factor of mariy post-ore fiiults trerding 
subpaallel to the i-win fold axis. -1 tie rriost prornirwrit of ttiese 
post-ore faults is referred to as ttie 'Mirie Fault' arid lies close 
to the fold's axial plane (Fiyuie 4) .  tloucver, tt icse 1;ltc.r faults 
also cut the fold at a srriall ariyle. fiecogiiitiori of r o c k  types in 
the 'hose" of the fold is also difficult due to stieaririy. 
crunipling arid plastic flow. 

A major consideration [or exploratiori is the yrcst i ice of 
ear ly nol-tlieast-trendiii~~ cross faults uhicl-i have displac:ed the 
niairi fold sti i.icture but have in turn been cut by the Mine 
Fault set of fract.tires. 

The riiost southerly of the cross faults has displaced r4o 2 
h t i e  at 625N on t l ie 950 Levcl. 
l-lie,o!p- consists of rou~gtily equd airlourits of yudrtz, calcite. 

arid albite. Variable r-r-tirior constitiwrits at e CtlkJl itc. sei kite, 
arid sulfidcs. -1 tie rriairi sulfide rriiricrals ate p),rrlic.)titc, pyr i t?.  
and ~rwrmi.yri te, Akerayc sullidc contcrit is 6-8% b y  L O I I J I I I C ,  
alt.Iiuugli ~ I i i i i  ked variations occur. Gold is asscxialccl with the 
riiairi sulfide rviiricrals usually aloiiy ttie rirris of grain 
bouI~iljdes arid usually accompaiiicd b y  traces of ctiitlccqyr ite. 

- 1  tie lowcr section is characterired witli coi~rsely grdc'd 

1 tie basic st.ructirre in ttie Cnroliti F l i t i t  is a c( i r r ip I ( :x .  

l l is arri~rigcti.ii~t i t  is 

'The recognition of this major aritiforrnal structure t 12s b(:en 
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J T Shearer. Exploratioii Geologist 
R J E Niels. bliiie Geologist 
Lrrolir i Fliiies Lititited 

Carolin Mines: a geological update -, 

a 

iridibiiliiiil oie Ikrises Uidt can tic yroul~ed iitto tuu iridjor w e  
zoiies 1 > 1 ~  a drill-indicated tliiid zoiie. Milliiiq oii ;I Ihrge SCdle 
hc<jaii in Dccriiiber 1901 on ore riiiiied froin 79 Slwpe 
loralcd in tlie ceiitte of No I Zorte. Miiiiriy is by oprr i  stope 
bldstliolr irictl~ods laking vertical slices frotrt loii(1liole rings 
1.5 it,ettes apdrt. Ole reserves as 01 Januiay I9RJ were 
1,357.000 toils of 0.128 ouiices per ton yold u i th  iiiirior silver 
values in proven C piobable ore catcyoiies. A rndjor 
exploiatioii proyrarri is plaiiiied to irivestisjate the uiiteTtrd 
nortliuaid pluriye ol tlie tliree known ore zorws. Nidc spared 
didiricriid diilliny is presently being carried out on the Ilo 3 
Zoii,: to test toiinaye putctitial. 

I h c  sliouirqs uli iclt cotiiprisr tlic ptrsent opeiatiuns uetc  
i l iscorcrtd aiouiid 1915 by J O C w ~ i ~ 4 l .  7 De Aiiyclis. aiid A 
McLe.iti. At presetit. the tested ole blocks are cottliiicd to the 
IhIdOo Cldiiii wliicli was located by r De Anqclis oit 9 August 
1915. Mr De Aiiyclis still resides in flop?. A diwoiery i t t  1926 

01 sp,cctucul.ii Iiidi grade gold \dues ii, a talc shsdr miie ort 
Uie Auiuti i Claim led to Uie sniall scale dew?lolwrietit of the 
Auturii hliiie a i d  biouqlit crmsid*wdblr iiiteiest IO the a r m  
ridtricd tlic Cvqiiiliolla Gold Belt tFirgure I ) .  Production uas 
re.tliictl lioiri lour pio[x,tties: 1 l i fr  W a d .  Pipestein. 
Eiitaiicipttiuii, a i d  Auruitt. h i  1945-1946. tlie l i tst didiiiurid 
dtillttiy curisisled 01 ciyltt holes colliiied iicar the su t lac~  
expwsion of No 2 Zoiie. ~Tlie aveiage gtadc delinrd by titis 
diilliiyt is veiy siinilar lo the present tiiirie ytade. Iii tlic *!;~ily 
1Y6Os. Sutiiiiiit btiries Ltd succeedcd iii consolidatiiiy a latgc 
yi(iup VI coiitiyuous clairris coveritig rrtariy old shouirigs 
aloiiq tlic I k l t .  

It1 1973. a i l  aqeeirieiit uas iirigotiate:d by Caiolin Mines 
Liriiited to purchdce tlie Ladrier Cteek Propetty hwri Suirtniil 
Eliites Litiiited. An aqyrersive exploration proyiarrt was 
I a u i ~ l i c d  by Carolin in 1973 tliat led to a siyiilicant iiiincral 
resene beiiiy estdAislied by tlie end of 1974. l h e  piopwty 
was uvtioned to Precambiidti Sliield Resoulcer in 1975. 
Houewr. they reliitquished Ute option in 1976. Uuriiig tliis 
peiiod. a niiiieralized zone very siriiilar iii character to the 
piescilt otcbodies was lound on surlace in McElaster Vass 
apvroxiiitately 1000 rrteteis north 01 the presetit u,oikiiigs and 
675 riicties elevation above. 

cdriicd out froin an exploratioit decline duriiig 1977 and 1978. 
The Aquarius t i ioup of coriipariies joiited u i th  Caioliit to finish 
Uie decline work. In 1979. a feasibility study coiripleted by 
Kilbotit Eiiyiiieeriiig Ltd recontniertded production of 1500 
totisday on published ore resrmrs of 1,500.000 tonncs at 
0.141 cx'torine gold using a 0.08 oL.toritte cut-olf which 
Included 10% ixtdrd dilution at 0.050 o~tor i i ie  arid 10% 
dilutioti at zeto grade. 

Limited as operator arid hnririg a 51J7. iriteiest. 'Ihr Aquatius 
Citoup njrtriers uitli resimt i re ititciests in l l ie property are 
Ckrht~hiduslr ies Ltd 22.5%. Cleat Lhsirt Vetroleutn 17.55'7.. 
Uifidjdrtiii ier Pouer and Gas 4.95%. and Aquarius Resources 
5.0% 

Staitirlu iii 1973 and tliroughout the exploratioit U i ~ t  
eveittually Ikd lo the leasibility study. Caiolin Mities Ltd 
retdittrd Mr D H Coctirarie as geological corisultaiit. Prnjcct 

Uridriyrouiid diamond drilliitg and bulk sariiyling were 

A pioducliori decision uas made in 1979 with Carolin Miries 
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Carolin Mines says it’s ahout to 
enter a “nurtriul, profitable period 
of gold production” after a year of 
intensive effort t o  develop the 
mining!, milling and environmental 
aspectsof the operation. In order to 
imprv\e gold production, the cutoff 
grade underground was increased 
to 0.08 oz. gold and a cable holtirig 
technique has been adopted for 
ground support, which also reduces 
dilution. Two drillsare now attcrnpt- 
ing to delineate additional ore  
reserves and the conipatry is cur- 
rently inveqtigating the northern 
extension of existing reserves  
together with the No. 3 zone. 

Additional flotation cells are being 
added t o  the niill as well as a concen- 
trate dryer which will allow a carbon- 
gold concentrate to be produced. 
This prcduct would he tlriecl and 
shipped to a smelter but rvutjne 
pouring of dori-  bars will continue, 
says Carolin. 

The operation’s water purification 
systeriis have been augniented with 
the newly developt:ri lnco SO1 Air 
F’rocevi and the tailings dam was 
raised to give added protection in 
case of heavy runoff. 

Carolin says i t  has offered to huy 
out the 50% interest in the mine held 
by certain joint venture partriers who 
were hehind i n  their caah calls. N q y -  
tiations a re  corltinuing on this 
matter. 7 he company had a work- 
ing c3pit3I deficiency as of May 31 
totalling olO.3 r n i l l i t m  and a loss for 
the period of 55.04 million or 9W 
per share. Liabilities May 31 were 
$12.2 million. 

- 
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NEW financing mooted 
The Illinois-hascd State Farm 

hlutual Insurmce intercsts hold a 
current 12% of Carolin's4.Y million 
coninioti shares ;is a result o f  
previous financing arrangements. 
On the conversion of rights to 
Carolin shares. State Farm couhl end 
up with a 22% ownership of the 
Vancnuver company. 

Carolin islookingat newfinancing 
avenues and the form that such 
financing will t;ile i s  expected to he 
dirulgcd soon. 

Hcavy cost over-runs of hringing 
in the Ladner Creek joint venture 
mine have hxwted total capital costs 
to the I4-SXl-million range, or 
almost 2% times the original (in 197Y 
dollarslcapital estimate ofsonieI2O 
million. A sizable portionof thecost 
over-runs related to  resolving tech- 
nical and other problems that ema- 
naled lrom a tighter environmental 
control framework than had heen 
envisaged at the mine-mill planning 
stages. 

It's estimated. for example. that 
20% of the over-all costs relating to 
the mill involve pollution control 
features. And frequent demandsfor 
changed or tighter controls can 
impose costly responses in order to 
ensure operational continuity. 

lii  iner t  B.C. environment minis- 
try concerns sonie weeks ago over 
an increasing water l e v e l  and 
cyanidecontent of the tailingspond, 
Carolin recently poured ahout 
SI(K).(KKI worth of chlorine into the 
pond to speed up degradation. I t  
also completed a rock herm to raise 
the downstream drain on the tailings 
pond i l m .  Pilot lests are under way 
on an lnco sulphur dioxide process 
lor minimizing iron cyanide levels. 
The lnco process would comple- 
ment theoperation'scurrent alkaline 
chlorination system. Controlled 
discharges into the Ladner Creek 
are tightly monitored 

Belore the most recent shutdown 
the Ladner Creek workforce totalled 
135 and was somewhat lower at the 
time ( i f  The Northern Miner's visit. 
In  addition to Mr. Collins. mine 
manager. senior operating personnel 
a t  Ladner Creek include Rod 
Sarnucls. mill superintendent and 
John Michel l .  assistant mine 
ni;in:tgcr. 



By Nicholas Cotter 
HOPE, B.C. - Some mines just 

have to struggle a lot harder than 
others to make it to the ranks of 
continuous producers. 

In  the case of the Carolin Mines- 
operated Ladner Creek gold mine, 
~ocateci in' a narrow scenic valley 
withiri the Cascade Mountains 14 
miles northeast of here, the struggle 
has heen continuous since initial 
production late in 1981. 

The  project 's prolonged and 
interrupted r u n - i n  period .is a 
reflection, in  large part. of unusuiilly 

r i g rc) u s e n v i r o n men t a 1 con t r o 1 
parameters within which the corn- 
pany is overcoming the normal 
-.qtlota** of nlinc run-in problems - 
and then Some - as i t  StriVeS for 
profitable operating continuity. 

Indeed, senior Carolin personnel 
ruefully refer to the problems, 
c.tlallences and costs relating to 
cn\..ironmentaI concerns as "the 
price" for  conducting a mining 
operation ;it an environmentally 
high-profile location that is only a 
'-hour car -drive from Vancouver. 

Ladner Creek itszf is part of a 
drainage system that flows into the 
[steelhead I fish-stocked Coquihalla 
Rivcr  which, in t u r n ,  isu tributaryof 
t h e  Fruser. 

At the ti111e of The  Northern 
MiIicr's visit ,  the operation h d  bcen 
hack in production for about one 
tiion[ h following the lutest tern- 
p o r i i r y  shut-down to allow for 
u l ) g r d i n g  of niill feed f o r  further 
i 111 p I.( )v  c I I  1 e n t s t c) t he opt. ra t i c) n 's 
waste disposal system. 

"I Ixlicvc thc main problems, are 
i iou'  twhiiid us," commented K .  G .  
Collins, mine manager. 

Given a sustained period of 
u n i n t c: r r 11 p t ed product ion,  w i t h  
i m p r o v d  mill heads and recovery, 
operator Carolin Mines is confident 
thc project will achieve consistent 
profit ahil i 1 y for the' joint v e ~  t urc 
partncrs. 

In addition to being mine oper- 
ator. Carolin holds a 50'26 inteirest in 
the (approximately) $48-million 
project. The other 50% is shared by 
Aquarius Group participants com- 
1) rising ()cclot I ndust des, Coliirn bian 
N Q r t h I a n d E x plo r H t i on, Aq u H r i u s 
Resources and Windjammer Power 
and Gus. 

Prior to its recent 4-week shut- 
down, Ladncr had been recording il 
mine operating profit of about 
$1(>(7,(xx) it month for the previous 
four months even though in i l l  heads 
;ind recovery were relatively low, 
according to Carolin. 

Mill ut design capacity 
Within weeks of resuming pro- 

duction in early May, the Ladner 
Creek mill was operating above 
design capacity of 1,500 tons per 
day. Although millheads were 
averaging just below 0.1 02. gold per 
ton, Carolin's immediate objective 
is to get them to the 0.12-0.13-02.- 
per-ton level as soon as a stockpile 

oflower grade ore is processed. 
Recovery, which has been an 

acknowledged problem in  the 
flotation and cyanidation mill 
processes, is being steadily im- 
proved. I n  early June, the mill 
recovery rate was averaging better 
than 70%. This is a marked improve- 
ment over 1082 mi l l  recovery rates, 
h u t  senior Carolin personnel are 
conf iden t  the average  can  be 
increased to the mill's 83% designed 
rate. 

T h e  mine's two main access 
tunnels :ire located at the 900-m and 
800-m levels, with current produc- 
tion coming from stopes at the 800 
horizon. Primary and secondary 
crushers are located underground, 
w i t h  crushed o r e  moved by a 
conveyor system to the modern mill 
facilities. 

With three years' reserves 
blocked o u t  on. the basis of 11 
1 ,500- to n-d a i l y rn il li ng ope r H t i o n , 
and the potent ia l  for  reserve  
additions considered to be strong, 
Carolin is working towards a steady 
2,01#)-ton-per-day-plus project. 

"We would like to be at 2,(1()0 tons 
by July . . .possibly at 2,500 tons," 
says Carolin f'resident Orval E. 
Cillespie, who notes that no new 
cqititl cyuipmcnt is needed to go to 
the higher mi l l  rate. 

Reserve additions' potential 
Using a 0.05 0%. cui-off grade, 

reserves at the Ladner Creek South 
mine's Idaho xone iire calculated at 
almost two, million tons averaging 
0.127 oz. per ton. Using a higher 
0.08 oz. cut-off, as Carolin is now 
doing,  the reserve tonnage  is 
calculated a t  1.7 million tons 
averaging 0.15 oz. gold per ton. 

/ Drilling is scheduled to get under 
way on the McMaster zone to the 
north of the Idaho. From previous 
d r i l l  resul ts ,  the  McMaster  i s  
considered to be geologically similar 
to the Idaho structure which trends 
in a northwest direct ion,  dips 
easterly and plunges at about 20' to 
(tie n o r t h .  Mineralization in  the 
Idaho occurs as a replacement-type 
material in  altered sediments - 
predominantly greywackes. 

- - 

A n y  discussion of potent ia l  Lj 

reserve additions has to include a . 
reference t o  Carolin's 100%-owned 
Ladncr Crcck North property, which 
adjoins the joint venture operation. 
The Laclner Creek North encom- 
passes the former (l imited) pro-  
ducing Pipesteni mine. Thc geology 
of both Ladner Creek properties is 
similar. Currently, a drill program is 
being lined up for the north property. 

Although cuniulative gold output 
by Carolin at Ladner Creek South 
approximated 8,700 oz. to the end 
of 1982, gold production in recent 
months has been between 2,@X) and 
2,400 oz. a month, with increases to 
3,000 and  3,500 oz.  a month  
envisaged over the near term. And 
Carolin anticipates a production rate 
of 5,000 oz. per month,  assuming a 
cont inuat ion of t h e  improved 
operating trend. The gold content 
of recent dorC Groduction has 
ranged from 85% to better than 9070. 

The company estimates that, on 
the basis of sustained production of 
5,000 oz. gold per month and a 
Candian  gold price of $550 an oz., 
a mine operating profit of about 52 
million a month is achievable. 
Carolin is also confident that there 
is room for reducing recent oper- 
ating costs of about $28 per ton. 

Carolin has drawn down $9 million 
of a $lO-million bank demand loan 
negot ia ted last  Oc tobe r  a n d ,  
according to Mr. Gillespie, bank 
indebtedness now amounts to 50 
niillion. 

( I n  reporting its share of the 
Ladner Creek joint venture oper- 
ating losses at $886,500 for the fiscal 
half year ended Nov. .W last, Carolin 
also disclosed its own bank in- 
debtedness of $10.4 million at that 
datc, along with other long-term debt 
of $7.56 million. Revenue for that 
6-month period totalled 5 1.23 
million.) _ _ _ _ _ _ _  I 
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G e ts en vironmen tal approval 

gold cyxration within the week, fol- 
lowing a one-month shutdown to 
implement changes to its waste dis- ; . 

Carolin's current problem began 
early in February, when the com- 
pany %as in the process of modify- 
ing the ore outline at the niine from 
a 0.0-5 OL. gold per t o n  cutoff to a 
0.08 O L .  cutoff iri order to raise 
millhead. To do  [this Carolin was 
consider i n g a t e m p o  r a r y s i i  spe n si o n 
of operations s o  that i t  could draw 
o L l t  and stockpile 20,000 tons of 
lower grade niaterial, allowing i t  
iic*c'es5 to higher grade ore. 

R u t  at the same time, the Waste 
h4anagznit.nt Branch o f  the Minis- 
tr! of En\ironment called a meeting 
wi th  Carolin officials to express its 
concern over the increasing waste 
level and c!anide content in the tail- 
lIlg\ pond. (Carolin has since applied 

the ministry t o  have the maxi- 
mum limit raised to 0.3 ppm COU- 

an o\erall average of 0.2 
ppm. The current allouable 0.1 
ppni. I 

Carolin decided t o  sol\.i. both 
prc)hlcnis at once by closing the niine 
f o r  a short period of time. 

Then an t her govern rn en t d e pa r t- 
nient. the Ministry of Energy, Mines 
and Petroleum Resources expressed 
concerii over high water levels 
caused by spring run off. The two 
sides agreed that the situation could 
be rectified by the construction of a 
rock berm containing some 30.000 
viis. of rock t o  be erected in order to 
raise the downstream cirairi on thc 
dam. Carolin officials say the bemi 
should be completed thi5 kveek. and 
thc chicf inspector of niincs. Wil- 
liam Robinson, tells The r\jorthcrri 
Miner t h a t  when this is cori~iplctc~.l 
the company will be able to resume 
ope rat inns. 

The higher levd of cyanide nica- 
sured in the tailings pond stenimed 
from a routine tuning of the circuits. 
FYhilt. n o t  increasing actual cyanide 
levels. i t  did increase the level of 

1%. 
the firs( blasting of the higher grade 
material has begun. The company is 
expecting a grade of 0.1.35 oz. gold 
per Ion whqn production resumes. 

T h e  company had originally 
reduced its cutoff grade to 0.05 oz. 
when go!d prices were at a cyclical 
high. B u t  while this increased 
reserves from the 1.68 million tons 
grading 0.128 02. indicated when 
de\slopnient,,began, i t  meant min- 
ing ;in initial grade of less than 0.1 
oz. The comRany now expects the 
operation to bk "very profitable" at 
this grade, ani1 current prices. t';iuI 
W .  Richardson, vice president,  
exploration, says. 

I n  ortier to clarify the situation 
further, Carolin has invited a repre- 
sentative of The Northern hiliner to 
visit the Ladner Creek site. and a 
field story will be appearing within 
the next few weeks. 

' 

iroli cjaniclcb w h i c h  c c ~ ~ l c l  r i o t  cffec- 
tively be treated with the eui5ting 
a1 hali ne c hlnri n a  t i o n  sy\t t'iii. 13 t i  t bj  
adding a new system. under the 
direction of Inco Research Labora- 
tories ;IS con\ultants. Carolin ha\ 
shown through pilot testnng i t  is now ~ 

able t o  heep the iron c> anide level 
w i  t h i n 111 i n is t ry g u id e I i  ri 2s. 

\Yhile gicing Carolin the go-ahead 
t o  begin production, the ministry hdb 

qualified its position in a Iettcr to 
the company stating: "the practica- 
bility o f  utilizing the SO, process is 
h s c d  upon pilot scale t e \ t s  and 
therefore final acceptance of the 
c! an ide treat ni c n t proccs\e\ vv i  11 
depend upon their continued and 
\a tisfric tory performance cl uri ng f u I I 
scale application . . .'* 

Carolin otficials say the renio\a1 

from the mine is  now complete and 

L 

.e - - 
of the 20.000 tons of lower grade ore .- 

p-.- 

- 
- -_ _ _  -- - 
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CAROLIN MINES LIMITED 

B.C. has  resumed f u l l  p r o d u c t i o n  a t  

__I_- 

PRODUCTION RESUMED - Carol in  Mines L td .  has announced tha 

C o n s t r u c t i o n  of the rock berm across the face of t h e  t a i l i n g s  dam has been completed. M i l l  
operations were suspended - __-_I 

in March. (See GCNL N0.61 and 64  ( 1 9  

. . .  

Carolin resumes 
Carolin Mines has resumed pro- 

duction at i t s w r e c k .  H.C.,  
gold mine after shutting down tem- 
poraril!. Io address environrnerital 
concerns and allow the conipany 
rime 10 draw o u t  20.000 ions of low 
gra(!e ore, givin? it access t o  higher 
grade materi;il. The resumprioii of 
operatioils w:ts announced Ma! 4,  
after construction of a rocL berm 
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p"K1)UCTION EXPECTED TO -- Carol in  Mines Ltd. t a i l i n p  p n a c c e p t e d  by b o t h  
RESUtIE Iid TEN DAYS the B.C. N i n i s t t y  of Energy, Uines arid Petroleum Resources and t h e  

Ministry of Environment. The company w i l l  bui ld  a rock berm acFos8 
the f ace  of the  t a i l i n g  darn, enabling continued st rage of water. h r k  has started on t h e  
p r o j e c t ,  and completion is expected within approximately ten days, 
resume w i t h i n  this time frame at  1500 tons p e r  day. 

treatment processes f o r '  cyanide-bearing v a s t e s .  
Carol in's  SO2 plant have provided p o s i t i v e  r e s u l t s  i n  eliminating iron cyanide and t h e  
cornpnny's report has  been accepted. 
c a p a c i t y  t o  carry out a d d i t i o n a l  testwork and to develop an operating treatment system. 

water condit ions  i n  the pond. 

M i l l  production wilL 

T h e  Ministry of Environment has requested a report assessing the p r a c t i c a b i l i t y  of 
P r e l i m i n a r y  tests by consul tants  on 

Tnco Research L a b o r a t o r i e s  has been engaged i n  a consul t in?  

These programs will. b e n e f i t  both environmental c o n t r o l  and m i l l  recovery, with  fresher 

------z---w 
The mine and p l a n t  are  near HopeJLC. 

'The tailings clam will have to be 
"rt:iiiforccd" and they will need to 
cicvise a system 10 hriiig their rccov- 
ery technique iiiidcr control, he 
says. The work the company did last 
year builcliiig u p  the clam was unsuc- 
Cessid since wiiter ran right thrcwgh 
i t .  1 . i~  poinred o u t .  

In a rzleasc t1iitt.d hlat-.23, Carolin 
said "an aclclitional f i i i - i l i ty  is twing 
t , i i i l t  IO ; I I I O W  t l l ~  l t sc  of S O 1  I O  ItciiI 
iron cyanide compounds i t 1  the 
leach rt*siclue" atit1 t ha t  [ t ic  conlp1c.- 
tivn of ltiz prt.pgriiiii would ~ a l i c  
;ipl)roxiniiitely two  weeks. H u t  this 
timc franic has alreitdy been stir- 

Ciiroliii has a1w;iys been some- 
what of an enigni;i in  13.C'. mining 
circles. One of the rz;isons sur- 
roiinds the production r;itc at Liili- 
ner .  With ;I liniitetl reserve of 1.3 
million t o n s  gr;tding 0.15 t u .  gold 
(l~;rsetl o t i  ;I 0.08 OL. citrofl) C ' a rd i~ i  
opttxl f o r  a production rate of 1,500 
tons pet day when most experts felt 
the rate shoulcl be around S(X) tons. 
I n  order to provide that excess 
cap;ic i t y t ti e CC) 111 pii 11 y i 11 c 11 rred 
sonie niajor cost overruns. And this 
appears t o  be what is doing Carolin 
In at rhe niument. 

passed. 
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PRODUCTION EXPECTED TO - C olin Hincs Liti i tcd prcsidcnt O ~ ~ & i l ~ l ~ % p % c d & 3  rcported a prod 
RE?JfIE ZM P ! O  \EEKS, !firam - t o  mo i f y  t h c  orc o u t l i m  of t h e  Carolin Minc ncar Hopc, B.C. I 

I L*~GR c e r k ,  from a 0.05 oz/ton Gold cutoff to a 0.08 oz/ton gold cutoff is ncrrrly 
complete. 
ed and sc t  asldc in a low gradG stockpilc. 
ipatcd t h a t  t h e  mill food will bc 0.135 oz/ton  old. Prcparation of a second stope is almost 
completc. 

Thc company is continuing its trcatmcnt of tlic tailin@ pond so that  a purcr cfflucnt from 
thc  pond will bc obtaimcd. This will achicvc mxir1ur.i rccovcrics of gold within  t h e  mill, bccaust 
tailings pond cfflucnt is used i n  t h e  millins process, and also the purer cfflucnt will allotr 
the s x o n d a r y  trcatnicnt plant to maintain an iiiiprovcd quality of water rclcascd into thc strcar.1 
system. The ccrnpletion of these program and t h c  rcsunpt ion  of gold product ion will taltc placc 
in approximately t vo  k~ccks . 

Exploration drilling ncar t h e  south end 9f the :.!inc has cncountcrcd additional mincralizcd 
zone material bmcath thc ore rcscwes in thc 1Jo.l a o m .  
fect. Check assayinz I by-a -  cor?plcrcial laboratory is bchg . P . - " , - - * . . s " i . #  awaited. 

The 79 Stopc? drawpoints arc bcing cloarcd of low grade matcrial which is bc ing  crush.  
\!hen product ion from thc stope resumes, it is antic. 

The interscction 
*.X u-.. 

P .-- Q 

YnODUCTION RESUT!PTIOb! - Carolin Vincs Lir, i i tcd p rc s idcn t  
PROGRAII REVIEI+IED 

cd. 
t h e s o  opcratioris will be satisfactorily coitcludcd in t h d  k%t couplc of weeks. Hc anticipatcs 
t h e  ncw material will grade ou t  around 0.135 as opposcd t o  t h e  previous lower Trade mill fcd. 
A t  t h e  same time thc company has bccn cdhancinp; the storaze pond systcm for t hc  mine t a i l i ngs .  
Thc Chic f  Inspector of iiincs for D.C. must bc satisficd prior t o  thc rcsumption of milline 
operations. Consultin15 cnzinccrs, Goldcr C Associates, c o n t i n u c  to l iasc  with rcprcscntativcs 
of t,hc Inspector of iJlincs to ensure adequate conpliance v i t h  dircctivcs of t h c  Inspcctor. tlc 
is  h o p e f u l  t h a t  no delay  w i l l  bc occasioned t o  tho  planncd rcsurnption of milling by mason 
of any dif f icul t ies  in t h i s  arca. 

p i e  has rcportcd t h a t  
t h e  milling operation at t h c  Ladncr Crcclt n inc  n m r  Hopc, B.C. , was 
rcccntly s toppcd so that acccss to h iyhc r  gradc ore could  bc f a c i l i t a t -  

IfJork continues on this process in thd stopcs and d r a ~ p o i n t s  and it is anticipated t h a t  

Scc previous s t o r y  on p l a n t  shutdotm in GCIIL !!O.Gl? 23Iar83) 

' Earolin halts milling I 

( ' : i r o l i t 1  Mincs  rcporcs milling I 

o i w r a l  ions at its 50'%t-ow iiccl L;tdricr 1 

i 
Creek gold mint. near Hope, B.C., 
h i i v e  been slopped t o  facil itate 
;ICCCSS to higher grade ore at  the 

C ;I ro l  i 11 1% e side n t 0 r t' ii I  < ; i 1  I  esp i e 
says work is continuing o n  this pro- 
ccss in  the  stopes and tlriiwpoints, 
and should be concluded "in the 
next couple of weeks." H e  said i t  is 
expected the n e w  matcriiil will 
grade o u t  at around 0.135 oz. gold 
per ton, a n  increase o v e r  lower 
grade material previously be ing  
mi I I eci . 

Mr. Gillespie adds that the com- 
pany is also currently at work en- . , 

hancing the storage pond system f o r  

I 

ni i tic. . ,  

, 

, 
. 

, 
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G ~ L  Ifa+$ 23\ 
u p i ; i ~ ~ ~ ; i I r ~ ~  IWFLT OF &200, ro1j.n Mines Limited ha 
~ < i < ~ ~ O I ~ ' j 1 F A I ~  F O ~  FJOVEDBEI;( 1982 

XQvember foul- b u l l i o n  bars were poured a t  the mine, having a t o t a l  gold content  i n  excess of  
?,)+a0 troy ounces, This gold generated revenues of more than $1,000,000 while operat ing 
c o s t s  were approximately $800,000 leaving an operating p r o f i t  of approximately $200,000. 

1ntiJt:; exceeded the  highest p u r i t y  bullion bars pGured t o  date. 

i'1:ls :;hould increase during 1983 with a 2,000-ton per day r a t e  targeted for June 1983. 
Ijo r:w c ; - p i t a l  equipment is expected t o  be needed f o r  this higher prodaction r a t e  o t h e r  
tila!i a rwlsanica l  j i g  for the mill. This jig is now being i n s t a l l e d  and will scalp  o f f  
(:;JRI's+* Gold from the b a l l  mill discharge.  The net effect  of the j ig  will be t c J  reduce cos ts  
MLI q . J r ( J V t ?  i r i i l 1  recovery. It is planned t o  have the jig operational before the  end of 

first prof i table  month of operations at ita 50% owned 
L-!&g&q=&- Jo in t  Venture mine near Hope, B. C. During 

On Dt.c.15 bullion baxs  E0.21 and 22 

ore product ion at the mine-mill 

wex'e cas t  at the mine. The gold content of  t hese  

complex i s  now approadling the l,5OO-ton per day rate. 

I ijc? c en;tle r. 
The grade of gold ore being mined in December 1982 is approximately 0.097 GUnce gold 

per toil. Current mining of t h i s  low grade ore zone is scheduled for completion by ear ly 
~ l m i ~ ~ 3 ' y  1983. At t h a t  time, the grade will improve to 0.135 ounce 
the approximate average grade of  the mine. 

and ibrtller f i n e  tuning, a mill recovery r a t e  of 83% should be achieved in early 1983. ' 
T h i s  i s  the designed z'ecovery r a t e  of the mill. 

19b;l, a 3  t h e  mine production 
rr.oriii(ftion wi1.1 exceed 5,000 troy ounces per month. Assuming a $550 Canadian pr ice  f o r  
~JJIM, a mjne opera t ing  p r o f i t  of approximately $2,000,000 per month is projected. 

rwste.-~ii Caiada. After a d i f f i c u l t  tune-up period, the mine is now fulfilling its promise t o  
h e  m e  of' tile most efficient and lowest cost gold producers in North America." 

gold per ton which is 
I 

b 5 1 . 1  recovery has been improving steadily.  With the installation of the mechanical j i g ,  

Orval  L G i l l e s p i e ,  president of Carolin Mines states t h a t  durine; the first quar te r  of 
increases and the m i l l  recovery r a t e c o n t i n u e s t o  improve, gold 

fIe ( :on t inues ,The  Ladner Creek South J o i n t  Venture Mine is the largest gold mine in 

! 

Carolin Mincs is Itwking for a rap- 
idly improving profit picture at its 
W%owned Ladner C&ge&g,&mn$ 
near ilope-c opcr;riion is ;I 
joint venture with several other 
companies. 

According rt) Carolin's president , 
Orval E. Ci/lespie, November was 
the first profitable month o f  opera- 
tions at the mine, with four bullion 
bars being poured with a total gold 
content in c'xcoss of 2,4)0 oz. This 
generated rcvcnues of more than 
$CI million. "With the mine/mill 
start-up phase csscntirrlly hehind us, 
operating costs have been declining 

oz. per ton. thrrent 
low grade material is 
completion by early 
when Carolin expects 

SMM)~MX) per month." 
On Dec: 15, the 21st and 22nd 

bullion bars were cast at the mine, 
IIAC gold contcnt of the ingots ex- 
ceeding 00%. These are the highest 
purity bullion bars to date, 
Mr. Gillespie says. 

Ore production at the mindmill  
complex is  now approaching the 
I ,S(K).ton-per-day rate. An increase 
in the rate to 2,000 tpd is targeted 
for next June. No new capital equip- 
ment is  expected to'be needed for 
this higher production other than a 
mechanical jig for the mill. which is 
now being installed. 

The grade of gold ore being 
mined in December is aDeroxi- 

4 

i hc grade to rise t o  about 0.13'5 02. 
There has been a steady improve- 

ment in mill recovery, which it is 
hoped 10 get up to 83% in early 1983. 
This is the recovery rate the mill 
was designed for. 

Mr. Gillespie predicts that gold 
prcduct ion will reach 11 Icvel exceed- 
ing SJKM 02. per iuonth during the 
first quarter of 1983. "Assuming a 
SCSSO per o%. gold price, LI mine 
operating profit of approximately 52 
million per month  is projkcted," he 
states. 



Carolin accounts show 
lack of working capital 

had ;in unaudited 
I deficiency of 

510,275,543 at Aug. 31, as against a 
tlL.l'ic.ii*ilcy of 5.\,S57.0Jk1 LI ykar 
t'u rl i c r . 

A 3-nicmth Cinsncinl report shows 
* * S O U ~ ~ T  of u id.ing c;ipit;iI" f o r  the 
p'*riod ;it 54O-!,O'79, consisting OC 
>O2 J )7O r l c y ~  kx*i;r I ir HI ;I id $34 2 .OW 
riiisctl f r c m  issue of capital stock. 
"Use of working capital" totalled 
$2,(d>5.h23, of which S1.834.904 
applied to the Ladner Creek joint 
goid mine vcnture near Mope, B.C. 
(start-up costs. additions to tailings ' 
dam. and secondary plant). Other 
iteins includccl deferred administra- 
t i o n  costs (sWh,t473) and deferred 
exploration costs (% 102.846). 

I'hc tact result was an incrcitsc. of 
S2.2hl.534 in worhing capital defi- 
ciency during the 3-month period. 

c' i i  111 i i  I ill ivc  clc re r r ed  COS^ s 
iimtwnted t o  S9.231.423 at Aug. 31. 

, 
I 

I 
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G - d -  - COLUMBIAN NORTHLAND EXPLOHATION LTD. 
- H.Rrodie Hicks, president c.f Col i , ? J \OLlN IUNES SHAREHOLDEH 

R,5i'oEITS QUARTER* Ltd, has reported t h a t  this fib 
recently l i s t e d  on t h e  Pacific Exchange, San F'PaYMiYCO,U.S.A.  
o f  Great Basins Petrol 
17.55% i n t e r e s t  in th 
Ir,i llc? t i c -  ov'ercorne its; 
:*w talle second quarter and the balance of the year is for substantial improvements. 

. t ~ d  the l o s s  was $ l , l . 39 ,OOO,  of Id# per share. Included in the current quarter results was 
9 ~hhrge aga ins t  income of $800,000 following the  decision t o  abandon certain undeveloped 

following the  liquidation 
rthland Explorations holds as its  main asset a 
Ladner Creek gold operation near Hope,B.C. This 
;s, gold recoveries have improved and the  outlook 

in Columbian' s first quarter, the three months ended Oct 31 1982 , revenue was $352,000 

\ 

irLiriirlg p rope r t i e s  / I  
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I The Foreign Investment Review 
Agency (FIKA) ha 
S U M  million loan t o  
by the State Farm M 
hilc Insurance Company of Bloom- 
ington. Illinois. Carolin says the 
company has the right t o  convert all 
or part of the principal amount of 
the loon into Carolin shares at a con- 
version price of SUS7.01 each. This 
would result in an additional 85,921 
shares heing issued and represent 
I 4.7% o f  Carol in's o u t  stunding 
shares. 

The loan has a IO-year term, 
maturing July 1.1992, with interest 
seu at 14.75'%~ of which 12% is pay- 

- ;hie st.nii-rrnnurrlly and the remain- 
der accruing until the tcrniination 
date when the principal amount 
must he paid. 

Some of the loan will he utilized 
to repay a lo;in of %US3 million 
made by State Farm in June of 1YH2 
for which the maturity date has been 

' 

, 

- _I--- . - -- 

I *'a 3-3 do 
Carolin Mines Ltd. has completed two financi 

secondly, State Fann Mutual Automobile Insurance Company of Bloomiwton, Illinois, ha9 now 
advanced the balance off its $6,000,000 U.S. loan. !Phe Mercantile Bank loan will be used to 
repay existing secured bank financing i n  the sum of $9,000,000 Canadian and $1,000,000 
Caiadian has been placed in a tern deposit. The proceeds o f t h e  S t a t e  Farm loan will be 
used to pay accrued interest and Carolin's share of operating costs in respect to the Ladner 

The Mercantile Bank 
cured indebtedness and Vancouver, B. C . , Carolin has 

I 

n-whi,ch-C-aroiin has a 50% interest . - 

. . . ... . 

- - ---- $1,000,000 
Laiaaian nas Deen placed in a tern deposit. The proceeds o f t h e  S t a t e  Farm loan will be 

- -  . .  



Carolin secures 
$US6 million loan 

Carolin Mines has reached a n  
agreenient in principle with Statc 
Farm Mutual Automobile Insurance 
of Blvomington. Il l . .  for loans total- 
ling SUSh million. to be represented 
by a subordinated note. 
'Thc notc will mature 0 1 1  Junc 1 .  

1992 and bear interest of 12%. pay- 
able semi-annually, and be convert- 
ihle into common shares. While the 
conversion price has not yet been 
agreed upon, and is subject to the 
approval of both the Toronto and 
Vancouver stock exchanges, Carolin 
has suggested a price of SUS5.50 
(Crrrolin is currently trading at about 
SC10.00). If approved and eventu- 
ally converted, the note would give 
State Farm 18% of the outstanding 
shares of Carolin. An application 
has been made to the Foreign 
Investment  Review Agency for 
approval of the note. 

In June, State Farm advanced 
Carolin $3 million secured by a 
promissory note due to mature this 
fall, and it is expected this loan will 
be rolled into the $6 million note. 

The funds will be used by Carolin 
to pay its share of costs to bring its 
Ladner Creek gold mine in British 

Xorumbia into production and to 
carry out exploration and develop- 
ment work on the adjoining Ladner 
Creek North pgoperty. 

! 

I 

! 

1 
I 

I 

. .  
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After a2-month shutdown Carolin 
Mines has resumed production at its 
LadnerCreekgold ine near Hope, extended toDecember 14. Ms. Fran- inch per day prior to startup. 

given by gov. 
ernmenl regulatory bodies lune 17 
after the company wascharged with 
dumping hazardous wastes into the 
Coquihalla River in April. 

According to Kelly Francis, Min- 
islry of Environment. following an 

initial court appearance May 18, to have been alleviated, she reports. 
Carolin's trial date has now been as the pond was rising about one 

cis says the milling operation will . ' Dr. K. Warren Geiger. president 
now be operating on a "recycling and managing director of Aquarius 
basis" thereby eliminating any efflu- Resources, part of the Aquarius 
ent entering the water system. Group joint venturing the property 

Earlier fears of excessive spring with Carolin, told The  Northern 
run-off causing uncontrolled dis- Miner that "everything was under 
charge from the tailings dam, seem . . control" and the reservoir was 1 

pumped down to, a level where it : 
. 'didn't pose any danger. 

Caroll'n has been plagued by 
: startup problems and delivery of ore I 

to the mill only commenced Nov. 1 
23.1981. However,expansionof the : 

mill rate was hampered by the fact , 
been completed and the company ~ 

I 

I . .  

~~ 

- - ' t h e  underground crusher hadn't I... 
- ' was forced to rely on a portable sur- 
, face crusher with limited capacity. 

- . .. Most of the problems in the mill 
involved the cyanide leach circuit 
which later got the company into 
trouble with the Ministry of Envi- 
ronment. The  first gold bar was 

Aquarius. which hasa 5% interes: 
in the operation, also has extensive 1 

holdings near the Carolin mi"; in 
the Coquihallagold be l t  

Although approached by T h e  
Northern Miner for detaih on the 

. ~. operation. Carolin officials, in 
the past. would not respond to our 

~. ~ ~ 

. . poured February 11. 

I 

~~ - questions. 

N0.142(1982) 
JllLY 26, 1982 , 

hiel F i D s  OF $6,f1@0,000 U.S. - State  Fam Yltual Insurame'Cmpany of doomington, Illinois 'I' 
SECURSD s ~ - E C T  M APPROVALS 

Nines 
t o  provide State  Farm Kutual w i t h  an 18% equity in te res t  i n  Carolin if converted. A n  i n i t i a l  
advance of $3,000,000 U.S.  was completed June 28,1982, tha t  advance being secured by a 12s 

June 28,1382 note w i l l  be rol led over in to  the $6,000,000 subordinated note. The proposal 
is  subject t o  approvals from the stock exchalyes and the Soreign Investment Review Agency. 
The monies w i l l  be used t o  pay the Caroli 

Creek North property. 

h2s agreed t o  advance Sj6,~~0,000, secured by a 12% debenture I 
of t en  year terrr. and convertible in to  shares of Carolin f a t  a price yet t o  be fixed but suggested t o  be S5.50 U.S. per Carolin share 

subordinated promissory note which matures October 1,1982. It is  contemplated the t  the i 

r 
1 
I share of the plant and mine production costs 

at  Ladner Creek and t o  carryout exp,oration a and develoranent Work on the adjoining Ladner 



Camlin Mi& says that of the 21 
C- for dumping haz- : 
ardous chemicals into the Coqui- 
halla River near Hope. B.C.. 15 are 
identical and refer "to each day ! 
water was released to alleviate the 
level of water in the tailings pond." ~ 

. Unusually heavy run off from 
heavy snow has been putting con- 

- siderable pressure on the tailings 
pond making it impossible to dump 
tailings from their proces plant, a 
fact which is causing serious finan- 

'.cia1 problems for the company. 
industry sources conclude. Cost 
overruns bringing the mine into 
production are also hurting as well. 

.. , Carolin rejects speculation that 
aS many as 2OMx) 6sh may have 

:been killed, noting only about 100 
have been found dead and none of 
these could be attributed t o  the 

:'Carolin operation. .i.:..p~ . 'I ~ . .  1 1  = :  

' The company would not, coni:'' 
men1 on other charges reladng to ~ 

the lite filing of certain reports and 
having possible non-functioning I 
drainage ditches as a result of the 

. * ~ .  snowpack. 
:, .- A detailed program is under way 
by consulting engineers to rectif 

; "the problem which would enable th ..I 
mine to disposeof excess water into4 
the tailings pond in a contr 
manner when it starts up again 

1 
9 

. .  

XO. 1 18 ( 1  982) 
JUS5 21, 1932 

- ,, ~ i ?  
a t  t h e  Ladner b e k  Xine ! . 

I 
PRGDUCTION REXWTIO.V RETORTED - O f f i c i a l  resucption- 

t took place  on 17Jun82. The mine is t o  o-te t h r e e  s h i f c s !  
, .  
, ,  p e r  l a y ,  se-Zen days  a Tieek and is expected t o  a t t a i n  t h e  desi~ned c a p c i t y  of 1,5ciO t o n s  

pe r  d a y  i n  2 fa:o days.  The n i n e  i s  loca ted  abcut  10 m L l e s  n o r t h  cE Zcpe, B.C. Th2 mine 
ha2 b?en s h u t  dorm f o r  about  two months f o l l o v i n g  floodins conditio?.s du r ing  heavy rair. and 
m l t i c g  smw. 

17.5::; +qEajLux,esources Ltd .  5%; Ocelot I n d u s t r i e s  __ Ltd. 17.52 and ! z l m . x e r  Power & Gas 
Ltd .  9 .3%.  E a r l i e r  t h i s  year ,  Ca ro l in  Xines had a5,reed t o  puzchase t h e  i n c e r e s t  i n  tile 
mins keld by Great  Bas ins  Petroleum b u t  t h e  t a x  and s e c u r i t i e s  r egu la? ions  f r u s t r a t e d  t h t  
a c q u i s i t i o n .  

c 4 

C a r o l i n  ~ n e s  L t d .  50% as operator; , 4 I n t e r e s t s  i n  t h e  n i n e  are appro:ci=zt.zly: 
&rz+g.-Sasins ?et:olertrn Co., through its subs id i a ry ,  Columbian 3ort'nlar.d E x p l o r a t i o n s  Lrd., i 

IllindjaxTer Tower & G a s  h a s  repor tzd  :hat i t  !lad $oped t o  s e l l  a i l  o r  a portio::. i 
' ?  of i t s  i n t e r e s t  i n  t h e  nine t o  assist in t h e  r d u c t i o n  of Kii.:ljamer's baa% debts. 

The f i r s t  gold  bar  poured a t  th2  Ladner Crezk n i n e  was made on IlFebS? and vas of 31 
ipounds, t h e  seconc! pour vas  on 18Feb. and was o€ 25 pounds. 

Windjamer  h a s  s t a t e d  t h a t  t he  revenue payout to i t s  account  from t h e  Ladn2.r Crezk 
:mi::* vi11 be 4.95% of the f i r s t  $14,000,000 of gold produced, then 9.?Z of 20/23 of tSe nex t  
'$Z~,OOO.COO, t ? I e n  9.9yC of 2 / 3  of nxthez- $23,009,000 a n 8 , f i n a l l y .  4 . 3 5 2  of ali resaini .ng 
revenues.  

i 

(See a l so  CCFL Mo.80. 27hpr82, paae two, fcr d e t a i l s  of th2 shutdryan). 



~o.s050(19a2) 
APRIL 27, 1982. 

. .. b;ATZR DISCHARGE mOX THE. - The Carolin. Mne, 1,500 tons per day .gold operation, located 
TAILUGS POND RFXIEFIED a t  L a z e r  Creek near Hope,B.C, has been proceeding through - 

normal start-up operations. The pmcedure sought t o  maintain 

- &am t o  avoid- any uncontroZled discharge. The;.milXns;operation was &6.gne.Ct* x%T&%se a' 
a balanced control of the  effauent during which a l l  solutions are  contained by a t a i l i ngs  _ .  
controlled amount of treated and non-toxic solution into the strean system when.necessary. 

It became apparent t o  the Carolin management i n  l a t e  March tha t  due t o  the high 
water content of the exceptionally heavy snow pack, the water level i n  the t a i l i n g s  pond 
was rising a t  an abnomal rate. M a n a g e m e n t  then decided t o  release a cont,+led-momt of 

... . . -:-2OO gallons per minute t o  alleviate any hazard of the .dam overflo-wing. i l .  .. : 
This continued f r o m  March 26 t o  A p r i l  8 when Carolin Mines was not i f ied that its i 

,effluent conteined above- the- allowable l i m i t  of 0.1, pa&---per mi~llion t o t a l .  cyanide:.Cmlin 
Mines, i n  cooperation with the requests of the environmental authorit ies,  immediately ceased 
milling operations unti l  it could be ascertained i f  there was any possible danger 
environment. Reports have been circulated by uninformed sources tha t  20,000 fish have been 
ki l led,  t ha t  the safety of water for  drinking had been imperiled and t h a t  nearby wells 
m i g h t  be adversely affected. All of these reports are erroneous and, unfortunately, 
a l a d s t .  The fac ts  are  tha t  fewer than l O O f i s h  have been found dead and not one fish death 
can be i n  any way attr ibuted t o  the Carolin operation. The company is  of the view t h a t  
there were not and a re  not any amounts of chemicals in the Coquihalla River o r  adjacent 

t o  the 

~. - ~ -  . ? ;__.1 _..:_;._..z:i_ . . ; -- - .~ c_-.- . wells .. hazardous t o  e i ther  hunans o r  fish. .. ~ ~ . ~ . . ~  . . ~  -. ... 
---*Of the ~21 'charges~ reported t o  *he &blic, 15 are i d e n t i c a 2 - d  r e - f e r ' t Q . e a ~ h ' % ~ ~ " ' ' - ~ .  "! 

~ 

; 
: in.detail .   on^ the..facts. surrounding them. . . . ~ . .  ~~ . .  - . .~ ___....----- .---....--.-- - 

The- effluent in  the ' tai l ings pond, because of start-up -procedures,: appearsL%o h&ifeZ::sL .-S 

water was released. The other charges includedlate f i l ing of certain reports, and having 
possible non-flmctioning drainage ditches as  a result of the abnomal snowpack. These 
charges are before the courts and it would not 

. - 
attained levels higher than the company would l i k e  to. see. The company, through i t s  consultins 
engineers,is continuing a detailed programme t o  identify and rec t i fy  any problems found 
so that i n  recommencement of operatLon of the m i l l ,  the company can. sa fe ly  dispose,in 
la c o n t d l e d  manner, excess water i n  i t s  ta i l ings  pond as  the snowpack meltsduring the  

'environmental bodies t o  ensure tha t  the operation is run i n  a proper manner. "he company 
. i s  confident t ha t  no harm has been nor indeed w i l l  be caused t o  e i the r  wildlife o r  humans 
! in  the Coquihalla area. The company trusts tha t  the media w i l l  see f i t  t o  take s teps  t o  

be appropriate f o r  the company t o  coment 

, l: . 

I /spring. i 

j ! Carolin and its consulting engineers continue t o  consult with the responsible 

i .~ 

jcorrect the unfounded statements previously disseminated. . ., - 

.~ . . _._ . .-. .. . - 
. . . . .  ~ . . ~  

~. 
* 

~ . .  



.- 
Aquarius ReJourcer says i t  has 

received confirmation that the first 
gold bar hx5 been poured from the 
ladner  Creek Mine in  which it  is a 

- u r o l i n  Mines and that 
i l  h e  be?:, ihip>?d Io Cnnadi3n 
&fir![. Tks E.C. Sold mine l iaalong 

Carolin hlines has teninaced its 
a w m e n t  to purchase all .,f the 
asms Of Columhia Northland, a 
subsidiary of Crent Badns Pebol- 
eum Of Los Angeles. It is unclear 

d).zzd& ~5MK23X- 1 Pollution fears temporarily close Carolin mill I 
~ .~ 

VANCOUVER - Investigators thc maximum allowable level of .: 
from both the federal and provin- %oths of a part per million. the fish- 
cia1 governmenu here are trying to eries department points o u t  
determine if the Carolin gold mine Carolin wasn't aware the lmls': 

environmental damage to two Fray system was still being tested. I t  ~ 

appeanthey badn'tacquiredenough j 

Sources indicate that Carolin 'operating expertise on the sytitem. i 

mill. containing cyanide. to drain , . The mine is located in an mvi- i 
jnto Ladner Creek instead of direct- ronmentally sensitiveareawhenall '~ 

Ing the effluent to its tailings site. water drainage systems empty in!o i 
The move was originally thought  to^ the Cquihalla River andthe mint.+- 

, near Hope, B.C.. has caused any were so high. noting the recycling. 1. 9 
.> ser River Tributaries. 

-? Mines allowed waste water from its sources conclude. 2 
@ 

6 

1 

try of environment has been re- \ 
stockiiig this  river in order t o  j 
increase the fish (steelhead) popu- 
lation. Speculation has risen these 

fected by the cyanide. 
Drinking and fishingfmmthetwo 1 

, 

ountains. fish may have been advmely el- : 

I 

period at  levels approaching a high 
ofeight pampermillion,wellabove 



Ajtl/AJM a!3==qQ 
First gold bar poured 
at Carolin operation I 

I am interested indevelopmentsat the 
B.C. gold mine of Camlio Mines. At lhe 
end of 1981, 1 he NonhCm M e r  had a 
story about a proposed increase in mill 
rate to 31)(30 ioni of ore per  day. but I 
would like to know whether thc first gold 
bar has actually been poured yet. 

, T. K.. Hamilton. Ont. 

timely. It appears that Feb. 1 I wa 

its Ladner Cr 

Mint. 

Mines poured the 

interest in the cash flow proceeds. 
During the period of payback of all 
preproduction and capital costs. 
Aquarius will receive s*-what 
more than 5% of the cash flow. 
Other participants include Ocelot 9 
Industries and Windjammer Power 
& Gas. 

However. apart from this news. , 

litfle else i s  k n o w  about the cur- 
rent state of the Carolin operation. ]€ 
Last December (N.M..Dec. 31/81), 

pie, was talking in terms of expect- 0 
ing production of 200 02. gold per 
day in the first quarter of 1982. and 
announced plans for an increase in 
mill rate to 3.000 tons per day by 
mid-summer. if additional o r e  
resources developasexpected. This 
would require expansion of the 
existing I ,500-2.000-ton mill.  
Whether these hopes are realized 
remains to be ym. 

4. 

Carolin's president. Orville Gilles- '0 

. .  
rience i5 gained by the staff. t h e  
company says. 

On the C O K I ~ I I ~ > ' S  wholly.onnri: 
Ladner Creek SLVrch prppcny. a i jz .  
cent to the joint tenture ho1dinps.a 
limited program ufdiamond dril!ing 
last fall and winter confirmed gold 
geochemical anomalies and rock 
formations timihr tu those at the 
Carolin Mine. &.sdys fcom 21 sur- 
face diamond drill holes hare been 
received. One zone in hole 81-5 
assayed 0.206 02. goldhon across 
0.5 m and one zone in hole 81-20 
assayed 0.11 oz. go!d/ton across 3 
m. 

A joint venture of Carolin Mines 
and Aquarius Resources has staked 
an extensive area near Likely. B.C., 

proj- 
i 

- 



P.(iUARNS RESOURCES LTD. Gcn)L *36  CAPOLSX ICUD3S LmA 
ERST GOLD BAR SHIPPED FROX 
Lw;:Z? CREEK CaLD 14IE3,B.C. 

- Dr.K.IJarren Geiger, presinent of Aquarius Resources Ltd. has 
received confirnation that t he  f i rs t  gold bar was poured and 

Kint f r o m  the Carolin Mines Ltd. 

, 

Lah-sr Creek mine on Feb, 11,1982. owwl-a-3 
Aquarius Resources Ltd. is a i n  the mine with a net 5% interest  I 

I 
i n  the cash f l o w  proceeds. During the period of payback of a l l  pre-production and capital 
costs.Aquarius Resources Ltd. receives sorcewhat more than 5% of the cash flow. 

XO. 33 (1932) 
3RUARY 25,1982 

G a L  = 3 q  as%t3ga CrnOLrn >ms  Ln5m att;i)c3- 
PROIFJCTtON 1AINED AND FXPLOFJ.TiON 
FOR I X C P ~ ~ D  ?ZsEwEs Now m?iE?,$:p.y 

Mne and mill complex i s  now n : i l l h g  in excess of the designed capacity Ff 1wO tons per 
day on  a regular basis. The mine 2nd concentrating plant2relocated;LO rr < l e s  nort h of 
Hope,a.C. Fairly coarse native gold has been found i n  the rod and b z l l  m i l l  overflow, 
It 1s plznned t o  zecover this gold by installing a j i g  and table. Dro gold bricks had 

- Orval E, Gillespie , ?Iines Limited. 
has reported tha t  the l a s t  major components, the 
underground crushers, are now complete, and the whole 

!, 

been shipped by Feb.22,1982. 
In the nine,work has begun on the 3,OOO-foot extension of the mair. haulage level north- 

ward t o  the KcMaster zone. This working has advanced t o  the location of the first diamond 
d r i l l  stazion. This s ta t ion  will be slaqhed 2nd holes wi l l  be dr i l led t o  m t l i n e  the northern . 
extensioz of the Carolin orebou as well as  t o  investigate other gold mineralization 
encountered i n  previous exploration. 

Last Fal1,limited surface diamond dr i l l ing  on the wholly 
was done t o  t e s t  gold geochemicrl anoaalies. Hole 81-5 assayed 
0.50 oeter  and one zone i n  hole 81-20 assayed 0.110 oz.gold 
other grejwacke intersections,several zmes have been intersected which assay i n  the range 
of 0.03 t o  0.084 oz.gold per ton across 1.0 t o  1.5 meters. Follox up dr i l l ing  is continuing, 
Eight character semples from caved trenches along a s t r ike  length of 130 fee t  assayed: 0.75; 
0.195; 2.3%; 0.067; 0.10; 0.344; 0.114 and 0.059 oz.gold per ton. The dr i l l ing  program 
w i l l  investigate the northward extension of t h i s  mineralization. 

An extensive area has been staked by a jo in t  venture of  Carolin Mines Limited and 
Aquarius Rescurces Ltd. near Likely,B.C.,where a helicopter geophysical survey located 2 

+ 

nmber of  targets where growici follow up work i s  planned. I 



Carolin plans production boost 
10 3,OGO tpd at 8.C. gold mine - ’ 

With product ive  opera t ions  in the mine and other assets from 
Great Basin Petroleum, a joint 
v x t u r e  partner. for 1.4 million 
Carolin shzres (N.31.. Dee. 3/811. 
The tcansaction wi:l give Carolin a 
67.5% ownershio of the orooerts. 

barely a month old a t  its Ladner 
South (&b&goldmine near Hope, 
R.C., Carolin Mines has dtcided to 
proceed with a biz boost in Output 
hv mid-summer of 1982. At that 
time, if additional ore resources 
develop as expected, mill r3:e will 
he increased to 3.ooO tons per day. 

Addressing the Xew York Society 
of Security Analysts. Carolin’s pres- 
ident. Orval Gillespie, said the 
mine would then be  producing 
approximately 400 02. gold per 
working day. up from about 200 02. 
per day expected in the first quarter 
of 1982. 

Espansion of the existing 1.500- 
2,00(tton mill is expected to begin 
this spring. As previously reported. 
a 3.000-ft. extension of the main 
haulage tunnel is being driven to 
develop additional reserves. 

ore than we had originafly planned,” 
hlr. Gillespie said. He added that 
Carolin would report its first profit 
during the fiscalquarter ending Feh. 
28. 1982. hut did nut project the 
aniount of earnings due  lo un- 
resolved tax questions. 

Carolin recently agreed to pur- 
chase an additional 17.5% interest I 

I 

“We may produce a little more \ 

I 

with the halan’ce owne i  b; Ice 
Aquarius Group (Ocelot Industries. 
\Vindjnrnrner Power 81 Gas ar.d 
Aquarius Resources). 

Meanwhile. exploration is at an  
advanced stax< at Cdro!in’s v;hc!ly- 

p\:zn~zIly much larger than those 
ar the Ladner South (Idaho1 mine. 

-\VC think wc may have one Of 
.the Ir:ser geld deposits in t h e  
world,- Mr. Gillespie said drilling 
indicaed tonna_ce figures should he 
avallab!e bxnext fall.”thenu,e’llsee 

Carolin joins producer ranks 
with start-up at Ladner, Creek 
BCs newest gold producer, Carolin 
Mines Limited started milling operations 

capacity of 1500 tondday, the mine will 
be the province’s largest underground 
gold producer. 

Production, initially planned for the 
summer of 1981, was delzyed because 
of the weather, installation of larger 
power lines and a decision to go  on one 
shift and to move the 3000 tonlday 
crusher underground. 

The company has spent $3E-miIlion 
on the project including $2-million on a 
3000ft northerly extension of the Idaho 
tunnel. Production costs are estimated at 
$120/0z. 

Long-term plans call for expanding the j 
mill from the present capacity to 3000 
tonsfday at an additional cost of $4- to 
$5-million. To justiby such an expunsion, 
the company is currently drilling on its 
wholly-owned Lsdner Creek North 
property. about three-quarters of a mile 
from the mine site. Favourahle results 
are reponed from preliminary drilling. 

Carolin is making a bid to buy the 
17.5% interest in the property held by 
Great Basin Petroleums which, if 
successful, would increase Carolin’s 
interest to 67%%. Great Basin is part of 
the Aquarius Group which earned a 50% 
interest in the mine by providing 
S23-million in development funds. Other 
group members are Ocelot Industries, 
Aquarius Resourcw-md&Vindjammer 

~ 
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GPU” BASl3G P3TROLElJLf COME’ANY a+3 -5-GgDT >,mEsAq..- a \ k 8 \ -----.---I-.__- 

INTEEST iX GOID 1.01G 
BE m c x m  ZY 17.9 

by Carolin i h e s  Ltd. A s  operator,Carolin Mines i s  placing the 1,500-ton per day rated 
capacity concentrator into prcduction a t  present with full production expected shortly. 
The mine i s  located 10 miles north of Iiope,B.C. 

Basins trhich holds other min ing  properties in l!estern Canada,dl of which are in the 
exploration stage. Carolin presently has outstandmg 4,939,981 shares. Application w i l l  
be made t o  register the 1,40G,000 shares i n  the U.S.A.  for  distribution of a major portion 
of the shares t o  the shareholders of Great Basins pursuant t o  the presently adopted plan 
Of liquidation in  respect t o  Great Basins. 

necessary filings with 

-Carolin !lines Ltd. has agreed t o  pay l,bOO,OOO treasury shares 
t o  Great Basins Petroleum Compeny of Los hngeles, California f o r  

e r  Creelc gold mine already 50% owned a 1 7 3  interest  i n  the L&n 
~ - 
j 

’ib acquire the interest  ,Carolin i s  purchesing a wholly-oTmed subsidiary of Great 

; 
‘i 
1 
f 

. .  The transaction i s  t o  close prior t o  June 1,1982 and it is  subject to completing all 
1 i. 

.-. by Jan.Z1,19&. .I 
authorities and a definitive agreenent being executed 

. ~ . . . . .  ~ ~ . .~ .~ ~ . .  ~ . ~~ ,~ ~ 

.- 

I 
THE NORTHERN MINER December 2.1. 1981 

Greet Basins Petroleum of the i 
U.S. has agreed rosell its Canadian 
subsidiary, Columbia Northland of 
Alberta. to Cardin M i n a  for 1.4. 
million shares of Carolin stock. val- 
ued at 535.7 million. 

%wit! thus acquire the , 
17.5,4 interest in Columbia North- 1 

gold mine and boos8 its own interest 
to 61.5%. Carolin. the operator of 
the mine, will also acquire other 

\ 

! ? n d h e l d i n t h e & m l  . . ... 

the U.S. to allow the distribution of , 
amajorponionofiheunitstoGreat ~ 

Basins shareholders. The purchase 
price represents about 20% of 
Carolin’s shares outstanding. 

Carolin has not ytt poured gold 
from the 536millionproject as had 

__  



lines and the decision to go on one ) 
shift and move thc3,Wton;perday i 
crusher system underground. . '.~:-..: 

duction is 536 million, including IZ.: 
_ _  million o n  a 3,000-ft. northerly 

extension of . the I d a h o  tunnel  

. .  .- . . .  -. ._ 

. ~ ~ - .  .. -_ .. ; The cost to bring the mine to pm- 

~ 

-. ~- ~~~ 



a most i n t e r e s t j q  property visit Nov. 17,1981. 

underground. 
The annual report features a number of good photographs of the plant construction and 

feasible t o  nine and mill  gold ore f r o m  the Idaho zone......reconi?nended milling rate  i s  
1,500 tons per day, 525,000 short tons per year." Operating costs were estinated a t  312.53 
Canadian per short ton of ore milled and using a gold price of $250 t o  $m per ounce Canadian, 
A conventional, highly mechanized, low cost sublevel open stop- minbc method was 
recmended together with a conventional flotation - concentrzte cyanidation gold recovery 

based OR it cut-off of 0.08 oz.gold per tonne. in r'eb.1979 the company's in-house reserve 
estimate Vas l , 9 8 O , O O O  tons  grading 0.127 oz.go16 2er ton using a 0.05 oz.gold per ton.  Cut-off. 

Since these calculations were done,the mine development has been extensive and the 
work has added s ignif icant  amounts of additional gold mineralization. Because the pressure 
has been t o  &et  the mine ready for  production,nc tonnage or  grade calculation has been made.. 
The opinion 9s general that,when production i s  WdemJay and mine exploration can be resumed, 
then the chances of adding very large additional tonnages of gold mineralization are good. 

The mine and concentrating plant are a t  about 2,500 feet  elevation r n t h  the nline 

1 
i 

I process. Ore'reserves were reported as 1,5,10,000 tomes gradir!! 0.ll;l oz.!Eoy gold per tonne, 1 
I 
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SOOOs to be soent 

- .  

Teck Corp ' . Construction is slated to begin on the Bullmoose 

1982. It is designed to supply 1.7 million tons of 
coking coal mine in northeast BCin the spring of . .  

Beyond 
Company Purpose of expenditure 1981 1982 1983 1983 

! 
.. 

I 

I 
: 

. .  
Scottie Gold Mines The company's gold-silver mine was recently 

' 10%- \ I t$ placed in production. 7.500 i 
Total: 57.5 million . . j  

l@-B 072 I 

. .  
: 

i 

. -  
Westmin  Resources -The  shaft is being sunk for development of the 

Creek zone copper-lead-zinc deposit near the Myra 
and Lynx mines at Buttle Lake, BC. Production is 

. ' . .. '. 'I. ' .  expected by 1983 and ore will be milled at the 
-._, 

1 
5,000~ '5.000 . 5,000 ' . 

. ... ... ._ . .  m-. .07 I existingconcentrator. 
1 

b72, Total: $1 5 million 

I 
I . .  

j 

.. _ _  .. . . . . . . .  .~ ~ . 

\ 



SOOOs to be spent 
Beyond 

Company Purpose of expenditure 1981 1982. 1983 1983 

EquitySilver . , Regional exploration . . 100 111 
155 . ;= 4 (continued) Replace mill equipment 
200 . -_ 
200 

Buy on-stream analyzer 
Additions to flotation 
Mill expansion 2,500 
Replace plant equipment 121 300 70 280 
Move carpenter shop 5s 
-Replace mhc. equipment 41 177 39 363 
New warehouse storage . . - .  
Buy computer facilities . .  75 - 75 ' 
Replace telephone system .20 

. . .  
50 ' - 

. . . .  
. . . .  , . .  . .  .. ~. . .  . . .  . .  

EssaMinerals . Having just bought the Bvron Creek collierv in . .  
Canada 

* -  
southeastern BC,-&.so plan; to expand i t  35.000 35.000 
Total: S 7 0  million 

. . .  . . .  .. . . - . .  . .  ., . . - .  . .  

' ' The Si IS miilion coalmine expansion at  Eikford is . 
38.000 26,000 - 20.000' 

F o r d i n g  Coal Ltd 
well under way. . 
Total: S84 million i 

Lornex Mining 
Corp Ltd 

92s-\7d in?, additional pit equipment. 78,300 o"., ,3ssem% 

The S160 million expansion of the copper mine at 
Logan Lake, BC. is complete. Project included 
upping the milling rate to 80,000 tpd and purchas- 

Total: $78.3 million h i i ~  c~n)b 

Noranda Mines Ltd 

mn\qk) 
T h c m t r e 2 m  copper-zinc mine near Revelstoke 
is scheduled to be in production late in 1982 at a 
rate of 1350 tpd. Total cost of the project is 
estimat-d at Sb2 million. 27,600 ~ 16.300 

1 x. Studies have started on modifications to the ore 
handling and processing systems at the Granisle 

.I 
v 

'Ll -@ifl ! * ' 
mine. 300 300 
Total: S44.5 million 

. .  
.' Norco Resources A hydraulic and longwall coal mine is planned at 

Bowron River. near Prince George. BC. Outout will ;!i 
- .  

be so!d to Taiwan Power Co. 40.000 41,000 
Total: sal million 

Placer Development 

Replace mobile equipment SO 1.291 1,511 
93.; L I  3 c y : .  Upgrade and replace process equipment 536 1,815 I.O#l 

The bulk of sp-ndingat the Endako moly mine \vi11 ' i ! Limited be for upgrading the mill. 

6.C ,' . Complztc notation expansion IS5 
1.697 .: . Complete roaster expansion 

Total: $8.1 25 million 

i'.'j-i L\ ': 1 3 .  

Ruth Vermont This silver-lead-zinc producer was reopened this 
Mine Limited summer in southeastern BC. 4.000 

$ - ' - 5 . 5 - . '  ~ 

L 1 .  Total: $4 million c - .  



-- ._- - 
SOOOs to b e  spent 

Beyond 
Company - . Purpose of expenditure -- 1981 1982 1983 1983 - -- 

BP Canada Plans are being made for the Sukunka coal mine 
development near Chetwynd. BC. 400,000 
Total: $400 million 

e Ladner Creek gold mine development was 
~10.000 

.. - ..__ ~ . . i . -  

Corninco Ltd The modernization and associated metallurgical 
projects at the Trail smelter will receive the bulk of 
spending - S355 million. 

85.000 105.000 160,000 
7.000 10.000 40,000 

%%F\s.G' ' Trail modernization ,' 083aEP3 Sul l ivavine  and mill , 

Minor pfojects 12.000 12,000 12,000 
_ -  

Total: $443 million 

Crows Nest The Line Creek coal mine at Soarwood is nearinn ~I 

Resources Ltd production set for next year. 70.000 50.000 
. - -, . ' , . Total: $120 million .. . . . . .  .. . .  . .. 

is modest at the silver mine near 
Keremeos. BC 250 250 250 

otal: $750,000 

.', Denison Mines Ltd With the promise of a rail line to northeastern BC, a development of the Quintette coal deposit is '.. 

Total: $700 million 
100,000 100,000 500.000 planned by 1985. i 

": Dickenson Mines The silver-lead-zinc mine near New Denver, BC is 

Conversion IO central diesel plant for mine and 
mill plur upgrading and increasing hydro plant 100 300. 
Replacing mill equipment and upgrading capac- 

Limited K I '( . T I - '  7' receivingseveralimprovements. 

f ?2F(  . .  la-!)) 
-7 %L , \ ;) ~:~.~ ' i ty 60 per cent to 200 tpd pi .I;/ ] ,r. ..- 150 

Total: $550,000 

Dimac Resource 
Corporation production near Clearwater. BC 2.500 

Total: $2.5 million G ~ , . ; ~ I ,  ,~ ,, b p ,  _.: . . . . . ' ~  ;-;c -. 
+:. ,.; ' , , :- 5 , > t : :  -. ' 1 .  , . .. . . . . , .. . 

This small tunsten mine was recently placed in 

'., . . i <'+- 
~ . ,  

f )  . DuPontCanada , lnc  
,. '9; .. !- . production. 6.000 

The Baker gold mine at Chappelle. BC, is in 

Total: $6 million p , .  - - . , ' ,  _. , , I . , i i i ~  : ' , . .  
I .  ' S  ' ,  
, , -. 

*. / 

Equity Silver This newly-opened silver mine is planning expen- 
MinesLtd , ' ditures of about Sl million for mining and S3 

million for milling. < ~ ,  ~.. '  
h 1 3. .. 

. *  . .  

477 695 4.673 855 
',. >,'a , 3 .  . .  

Replace pit equipment ' ~ 6 - y ~  r , m L  L.;.i 
. .. u-j ', 



4 $000~ to be spent 3 

Beyond 
Company Purpose of expenditure 1981 w a 2  1983 1983 

Afton Operating ' Mobileequipment for open pit coppermine 3,500 3.500 ..I 

$ 
750 750 I 

. .  

1. ~. 1 -. 
3 Systems improvements at mill 750 750 

Systems improvementsat smelter 
Total: $5 million . 

Corpo ation 

.? 

rr . -  .a 
%Lo< 
o%.m~aa3 a . . .  

? 
BC Coal Ltd The S278 million Greenhills coal mine is expected. 

to begin production in mid-1983 at a rate of 1.8 

Expenditures a1 Sparwood include S17.6 million for 
pit equipment, SI 3 million for land acquisition and 
residential construction and S1.6 million for a new 
lab. . 53.000 46.000 . 28.000 10,000 
Construction at the Harmer mine includes a new 
dry and ofticeand maintenanceshop extension. 9.458 7.635 
Cost of increasing the throughput of Westshore 
terminals and upkeep. 43.000 74,000 38.000 
Total: S472.093 million 

.:I : . . . .  - :. 63,000 IOO.000 : 60,000 
. .~ , .  

". million tonneslyear. :. . . . . 

i 

BC Hydro The price tag of the Hat Creek coal mine and 
generating plant due tocomeon stream in 198s has 
risen to Sj billion, with roughly 45 per cent of the 
cost being for the mine. 2,000 32.000 32.000 129,000 
Total: $2.25 billion 

Bethlehem Copper 
Corporat ion 

Spending at this open pit copper mine has n-arly 
doubled this year over last. 

Replace mining equipment 4.554 2.117 1.468 .> . . -  ~. ~~ . -- 
-I>,-, -- ,~ &. rJ j . Construct tailings dam 7.316 2;376 

Total: $1 7.831 million ir , L>.z >.- L' 

Brenda Mines Ltd A new mining shovel and mill equipment were 
, ,  ,: added at this copper-moly producer. 

New mining shovel 2.000 .,....;. ,;-:z 
:,..i ...:: ~ j ~ - ~ ~ , t . ~ ~  Classifying and flotation equipment :,250 

. : Normal equipment replacement 3.500 4.000 
Total: $13.75 million 



~~ 

5-1 I 
Carolin Mines has announced area. Recent exploration work on 

that its jointly owned !&ne&s%k the wholly-owned Ladner Creek 
gold mine near Hope, U.C.. will be North property has indicated the 
in production by the time of its possibility of l a s e  reserves in the 
annual meeting on Nov. 27. Presi- area, Mr. Cillcspie suid. 
dent Orval Cillespie. speaking to a Mr. Gillespie also heads Dnvld 
group of analysts in New York, said hlinemb which acquired a complete 
thatexpectedgoldproductionis~~ milling operation and ancillary 
02 per day from the milling of 1,500 equipment nearSdmo,B.C..valued 
cons of ore. It will mark the first at over $15.1 million. The  HE mill's 
period of earnings in the history of production capacity is 1,200 short 
the company, he said. . ' tons of leadainc ore per day. 

The  mine is: jointly owned by A checking and renovation pm 
Carolin (50%) and the Aquarius gram h a  begun to a nota- 
~ N U P ,  which is owned bY Ocelot tion circuit to custom mill gold- 
Industries (45%). Great Basins beadng sulphide ores produced by 
Petroleum (35.1%). Windjammer David and other mining operations 
Power & Gas (9.9%) and Aquarius in the area. A second circuit will be 
Resources (10%). altered to treat molybdenite-gold ore 

work has begun on the 3.000 ft. from the company's Rossland r o p  
extension of the main haulage tun- erty where eslilnalr 4 z r e  
ne! to develop additional reserves in I ,078300 short tons grading 0.282% 

molybdenite and 0.034 troy oz. gold 
oris to per short [on and having economic 
in the gr.ldcso~ biSnluth co~yillt in cer- 

Construction of a cyunide circuit 
has also been initialed to treat 
gold-bcering concenlr.itcs produced 
in both circuits. Treatment in the 
l int  circuit is scheduled for the l int  
quarter 01 1982. 

\3M3 tain areis o~ minemlization. 

;La!te, On ta r io ,  called the Brisco-Bryce program.Gold a s say  
;results fro;.! t h e  d r i l l i n z  pro[;ran were excitinz and are 

also 1.0 .06 
.G4 7 1.7 

-----------------------------.-------~shol.m s 1.4 .04 i n  t h e  table. !line ho le s  Here d r i l l e d  300 feet 

iw, approximately averagin,? 0.21 ounces pe r  tor.. 

at 0.155 - 0.13 ounces of gold per  ton. 
and p o s s i b l y  extend t h e  mw vein zone. 

., a p a r t  which proved up t o  2200 feet of sheer zone, averaze  3 feet wide, 170 f t .  deep and assay- 

Hole 59 on t h e  e a s t e r n  ex tens ion  encountered a nevi Eold. zone 3.5 feet wide 1.Jhich assayed , 
!!injamer p l a n s  are t o  d r i l l  a d d i t i o n a l  i n f i l l  h o l e s  



complete, according to Collins' esti- 
mations. 

The $35 million required to get the 
mine to start-up point has been split 
50150 between Carolin Mines and 
the Aquarius Group, which is com- 
prised of Ocelot Industries ttd.. 
Grand Basins Petroleum Ltd., Wind- 
jammer Power and Gas Ltd. and 
Aquarius Resources. The financing 
agreement allows the Aquarius 
group ownership of 50 per cent of 
the assets and net proceeds of the 

' '  mine. Carolin owns the other half 
outright. According to Collins the 
mine site itself has been split in half, 
with the south half going to 
Aquarius and the north half owned 
by Carolin. 

In addition to the usual costs of 
mine development Carolin is faced 
with the outlay of between $250.000 
and $300.000 for a sophisticated 
pumping system to transfer tailings 
from the mill. The tailings pond is to 
be situated 3,500 feet from the mill, 
and will be elevated Mx) feet above 
it. 

"It was the only flat space in the 
area with sufficient room to store 
the tailings," explains Collins, "so 
that's where we had to put it. We 
figure the space we have should 
give us about 10 years' storage 
capacity. If the mine is still going 
beyond that time, we'll have to 
locate another area." 

Water from the tailings pond will 
be recycled back into use in the mill, 
says Collins, thereby increasing 
capacity to some extent. 

By mid June there were about 
120 people working on the remote 
site. Collins estimates that about 50 
of those were employed by the 
various contractors who were help- 
ing with various construction and 
installation projects. The number of 
employees was expected to peak at 
about 140 during the summer months, 
and once the mine is actually in 
production somewhere between 
100 and 110 people will be employed 
full time. 

No residential quarters are plan- 

ned for the site, according to Col- 
lins. All employees have been - 
and will be - maintaining their own 
residences in the Hope area. 

"There's no doubt about it, it will 
be a shot in the arm for Hope," says 

And, the way things are going, 
those. people are likely to stick 
around for a good many years. Ore 
reserves at the Carolin site are esti- 
mated at about two million tons at 
present. 

"We didn't explore any further." 
explains Collins, "because we just 
wanted to be assured that there 
would be enough there to cover our 
costs. There's still a lot of it open for 
development." 

The mill capacity at the mine has 
been set at 1.500 tons per day. with 
expected production of 165 to 170 
ounces of gold daily. Actual produc- 
tion is expected to begin by the end 
of Soptember. 0 

,I Collins. 
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Putting your money where your gold is 

Nothing's certain in this world any- heavily logged, and we had real vdved with that particular chunk of 
more - least of all the price of gold. problems with mudslides when we lax !  since 1973, when surface and 
But Carolin Mines Ltd. arid an in- first went in there." underground explorations were un- 

ds.rte'teo. vestment group known as The One mudslide, in fact, demol- 
Aquarius Group have enough faith ish& a shed that had been placed "By the end of 1978 the price of 
in the future Of the precioLls yellow on some benchland above the g2:d was on the move," explains 

to believe that their new gold main mill site, killing one man C - J ! ' ; ? ~ ,  ''SO we decided to have a 
early in the construction stages. fe3s;s i t i !y  study prepared. That was mine near Hope will prosper. 

in the final ';tages Of Thatwas the last shed, says Collins, ccmg!e;ed bv May of 1973, and by 
l k  fall of the same year we'd de- Completion, the Carolin Giold Mine that did get on benchland. 

has been hewn during the past two 
years from a mudslide-prone valley There were other problems to be 
nestled in the mountains about 30 contended with as Well, including a 
road kilometres northeast of Hope. tributary to the Coquahalla River Si:e preparation got under way in 
The site's 90 claims include nine that had to be protected. To keep GctoSer, 1979, and crews worked 
Crown grants and cover the proper- the happy Carolin throughout the winter, sometimes 
ty that made up the old Aurum and and its associates Went $ l o 2  b3ttiing 30 feet of snow, to get the 
Pipestem Mines that went in in the to install 730 feet of '2-foot  culvert^ n ips O n  the rails. Surface site pre- 

paration for the mill began in the early part of this century. then covered it with 50 feet of fill. 
"Site preparation has been very Although the actual development s2:ing of 1980, and by Juris of this 

difficult at times," admits, Carolin's of the Carolin property is a recen? yzar the mill was about 70 per cent 

c l e d  10 put the mine into produc- 

Cal Collins. "The area has been project, the complete, the mine 

Mining Review July/Aug. 1987 -__ 
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ness slackness. 
Apart from tough-* bargairling 

on  ore prices with major overseas 
steel I industry consumers, Asso- 
ciated and Samancor face addi- 
tional competition from a new pro- 
d uce r. M id d e 1 pl a a ts, b ro ugh 't o n  

-TFTi-.-Lnx i3,. L . L . . . , . I  ,,,. , 

has been undtrlined 
velopments. For exan 
East Rand mine. Grl 
managemen t  only t 
warned that ' l ife ex 
l i m i t e d .  is p l a n n i n  
drilling program in 1 
mined areas. Perhap 
the fact that drilling i: 
to evaluate the Kimbl 
hzon. T h e  Kimberley i 
by patchy niineraliza 
occurr ing.  in distinc 
Thus.  its Iexploitatio 
m&e. risk~b :!ban.' thrl 

Meanwhile, still 
Rand, previously ab; 
seem to be set for a n 
O n e  small operator ' 

nounced plans for rl 
of operations at  the t 
mcnt Areas mine :tri( 

gold ' . "1 6 
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u p  for next year's tighter exhaust 
emis s ion  r egu la t ions .  m e a n i n g  
greater demand for platinum group 
metals for exhaust catalysts, the two 
major platinum producers. Rust- 
enburg and Impala, are embarking 
on expansion projects. 

Only a few weeks ago. Rust- 
enburg chairman Sir Albert Rob- 
inson made it clear that his com- 
pany would not increase production 
except with firm consumption guar- 
antees  f rom industr ia l  ( a n d  tha t  ' 

means auto industry) users. Asti t  is,' 
R us t e n b u rg .'' is' * ' i n c {e ai i  n g a n n u a1 
platinum output' from 4 million o'z. 
to 1.2 mlllion oz., * . 

'This was followed in August by 
Impala's announcement of plans to 

" L  ._ 

. a  

nancing to production increase national platinum output pries' Ladner  -Creek* '-. gold by 100,)OO OZ. to 1 million oz. at  a 
property. cost of R40 million. 

Ocelot senior vice-president. R. Reaction different 

t 

Ocelot fund 

1 ploratioi and production company, 
is- to play a major role in the fi-' 

A. McCullohgh. says that his com- 
pany has niade a financial cornmit- 
ment  on behalf of the Aquar ius  
group, which holds the right to a 
50% in the project. 

Carolin Mines will have an even- 
tual 50% interest in the $19.3 n-iillion 
project which is scheduled t o  start 
production at 1,500 tons per day 
early in 1981 (N.M., June 28). 

Mr. McCullough says that the 
Aquarius group including Great 
BaGns Petroleum a s  to 2 5 .  I % .  
Ruperts Land Resource Co. as to 
9.8% and Aquarius Resources as to 
10% have 60 days'to join Ocelot with 
its 45% interest in the project's fi- 
n ;I nci n g. 

'Carolin Mines will have an  even- 
tual 50% interest in the project after 
certain investment recoveries are re- 
ceived by the financing group.' says 
Mr. McCullough. 

Drill-indicated reserves on  the 
property are estimated at 1.5 million 
tons averaging 0.14 oz. gold per ton. 
The estimate is based on a cut-off of 
0.08 oz. per ton. 

In the past. increased platinum 
production announcements have al- 
ways b e e n  a s igna l  f o r  c a n n y  
investors to sell plat inum sha res  
ahead of an eventual metal price 
d o w n t u r n .  T.his t i m e  a r o u n d ,  
though some heavy U.S. selling of 
platinum shares has restrained stock 
market prices. increased production 
may be accompanied by sustained 
higher prices in the medium term. 
Impala's expansion is being funded 
in part by additional loans of R20 
million. And though the company 
has not confirmed it. Johannesburg 

porate adjacent niir  
been closed for mor 
into his operations. 

Nearby. Gold Fit. 
rica, is maintaining 
blanket over its pl' 
S u b  Nige l ,  Vogel  
V 1 a k fon t e i n i n  I n es 
neighboring p rope 
s t a n t i  a1 tonnages 
dumps. which look 
tractive at  current g 

*.' , '. I '5 

I 
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analysts feel that these loans have 
been guaranteed by major platinum 
users. And confidence that addi- 
tional output will not lead to a glut 
of the metal has been underscored 
by end-August's $30 producer price 
hike to $380 per oz. Rustenburg and 
Impala have for years been ultra- 
sensitive to any suggestions of price 
collusion, fearing U.S. anti-trust in- 
vestigations of their activities. But 
t h e i r  p r o d u c e r  p r i ce  q u o t e s  a r e  
never out of line for more than a 
day or  two at  a time, while the latest 
i nc reases  w e f e  ~ a n n o u n c e d  , 
simultaneously . 

Big demand"for big stones 
Following July's announcement 

of lower Central Selling Organiza- 
tion (CSO) first-half diamond sales 
figures, few analysts were surprised 
at the lower first-half diamond ac- 
count figures reported by De Beers. 
Rising interest charges world-wide 
have led d i amond  dealers  in the '  
main cutting centres to limit their 
stocks'to rough stones. But  this has 
been only in selected sizes. Though 
demand for smaller stones has 
slackened, stones larger than one 
c a r a t  a r e  in  inc reas ing ly  s t r o n g  
demarld. 

To meet this: the CSO (and there- 
fore De Beers) has apparently been 
running down stocks of the larger 
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Fort Norman records 
1st half '79 profit ' 3  ,. - 

Fort Norman Explorations re- 
ports net income of $83,70'3 or  40: 
per share for the six month:; ended 
June 30, 1979, as against nel, loss of 
$837,847 or 41C per share for the 
first half of last year. 

Total revenue was $1,499,569, of 
which $1,308,791 came from gas 
production, $172,820 from barging 
operations in Alabama, and the rest 
by way of interest income In the 
1978 period, revenue amounted to 
$2,537,722, including $1,140,525 
from gas sales and $1,397,197 from 
U.S.  coal production (which was 
discontinued in November, 1978). 

T h e r e  was  a w o r k i n g  c a p i t a l  
deficiency of $245,863 at June 30, 
1979. Long-term debt amounted to 
$12,101,920, net of $1.1 17,646 in- 
cluded in current liabilities. . 

ce; 

.. 

gems, 'meaning an 'obvious per- 
ceived threat to the diamond market 

- .  . .- . 

. .  

--. 

stability. Memories of 1978 when .. I 
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PROGRESS PRoDUCT1oN AND In a 2 4 ~ a r 8 1  program report, Orval E. Gillespie, president of CONTINUED EXPLORATION REVIEWED - Carolin go lines Limited, F states that the company continues to 
expect the new mill at the Idaho gold mine near Hope, B.C. will go into production before the 
end of June 1981. The final stages of completion work on the mill and tailings dam, are on 
schedule and proceeding smoothly. 
in diamond drilling in the Idaho mine, Carolin and its joint venture partners, the Aquarius 
Group, are contemplating a major expansion of this development program. 
clude a further 3,000 feet of tunneling along the mineralized zones, extending from the north- 
ern end of the developed portion of the Idaho Zone further north to the McMaster Zone, where 
several diamond drill holes and surface trenching have indicated there is another mineralized 
zone similar to the Idaho. Considerable potential is expected between the Idaho and McMaster 
Zones, and at the McMaster, since these areas lie along the same structure and have remarkable 
geological and mineralogical similarities with the Idaho Zone. 
this program will result in significant increases in the ore reserves. 

last June, has yielded particularly encouraging res'Lms, ne s ays. 
anomalies have been outlined by geochemical sampling. 
ensions in excess of 2,000 f w t  length and 500 foot width. One anomaly has gold-in-soil values 
ranging as high as 0.15 0 2 .  gold per ton. 
recommended $1,000,000 program will include 5,000 lineal meters of diamond drilling, and will 
focus on the major anomalies and an evaluation of the Georgia No.2 mine and the Pipestem mine, 
whose workings have been rehabilitated and initial samples from which have also shown signific- 
ant gold values. 
mid April. 

As a result of recent underground development work and fill- 

This program would in- 

Mr. Gillespie believes that 

The exploration program on the wholly-owned Ladner Creek North property, underway since 
Several major gold-in-soil 

The largest of these appears to have dim- 

It may be an extension of the McMaster Zone. The 

Diamond drilling on the Ladner Creek North property is forecast to start by 

~~ 

~ ~~ 

CAROLIN MINES LIMITED 
esL*\k ,  CONCENTRATOR TUNE-UP aazwct - Carolin 0\ Mines Limited president Orv c z s i p - w w  e has repor e that 

TO START THIS WEEK the schedule for the opening of the gold mine and completion of the 
1,500-ton per day mill on the Ladner Creek Joint Venture property 

near Hope, B.C., has been delayed by the worst spring and early summer weather in B.C. since 
1936. He said that now the mill assembly is about complete, it is expected to turn the power 
onand 'turn over' the mill for the first time in the week of 27July81 and to get the bugs out. 
A large underground muck storage area and the underground crusher rooms will also be complete 
in about one week, which will finally permit installation of the ore crushers. 
the crushers are installed and operating, the mine can begin to put ore through the mill. 
The official opening of the mine and mill is expected in early November. 

tunnel northward to the McMaster zone to develop new ore reserves. 
from the main tunnel into the mineralized zones and extensive underground diamond core 
drilling will be done. 
a total cost of $2,000,000 Cdn. to the Joint Venture partners and Carolin. 

Large core diamond drilling from the surface will begin 
Creek North property on August 3. 
explore, by surface drilling, stripping and sampling, the several large geochemical anomalies. 
as well as the underground workings of the old Pipestem mine. 
months a detailed geochemical survey has more closely defined the anomalies. 
will be on-going into the winter 

of gold per day, should be western Canada's largest goldmine, we are confident that we Will 
be one of the lowest cost producers in North America." 

As soon as 

In the middle of August the mine will begin a 3,000-foot extension of the main haulage 
There w i l l  be cross cuts 

This work will be on-going for  several months and is budgeted at 

on the wholly-owned Ladner 
The access road has been completed. This program will 

During the last couple of 

and is budgeted at $1,000,000 Cdn. in the first phase. 
Mr.Gillespie notes, "As we near production in what, with output of up to 200 ounces 

The program 
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Rupertsland sweadina bets-, 1 

with major U.S. expaision 
CALGARY - Like other com- 

panies caught in the current politi- 
cal hind in  Canada. Ruprcslmd 
Resourrrs' financial plans for 1981 
are heavily weighted in favorof U.S. 
plays. The company expects to 
spend a total o f  127.7 million in 
Canada lprimarily acquiring land). 
compared with a sharply higher fig- 
ure anticipated for US. activities. 

"We will improve our land posi- 
tion this year in Canada. hut delay 
development until I9fi.M.S when. 1 
believe. everyone will have come to 
their senses." Dennis L. Kolesar. 
president, told shareholders at the 
company's annual meeting held last 
week in  Calgary. 

"However.wewillrapidly expand 
our 11,s. involvement." hc contin- 
ued. 

This strategy is reflected not only 
in  the company's 1981 budget (510 
million earmarked for Canada and 
S.12 million for the U.S.I. hut in the 
total spending puwer to which 
Rupertsland has access. The com- 

Mr. Kolesar predicts an average 
daily production in IY8l.of R5 mil- 
lion cu. ft. of gas and .W bbliof oil 
from the company's North Amen- 

gram lrom German sourc;s. can operations. This compares with 
In  R'Pertsland total production for the 19W t e p  

pleted an equity funding of 520 mil- month to act. 31. ImBo. of liontobeusedintheU.S..hasraised almOStone hillioncu, f,,ofgasand 
56 mil l ion from West German 38.1 j7 bhl, *foil, 
sources for US. activities (with the 
strong pHential for an additional, Approximately 5ox d . t &  
SlOrnillion fromthesesourcesl.and pany's gas reserves areshur in;M~: 
estaWished a credit line of 5.26 mil- Kolesar said. . .:.'--+ .~ . 

. .  

pany recently closed a 514.5 million 
drilling iund t o  be spent entirely in 
Canada and has raised an additional 
53.2 million for the Canadian Dro- 

l ion i n  hank financing for U S  
exploration and development. 

Of the funds earmarked for Can 
ada. Rupensland isspending S I  mil. 
lion on a preliminaty drilling pre 
gram lcurrently in progress1 on its 
Hope.B.C..goldclaimswhlchoffsM 
the Ladner Creek Carolin MI- 
property. The company has a 9.9% 
interest in the 23.OOO-acre H o p  
project. 

In the U.S.. Rupcrtrlanct i s  
involved in a variety of petroleum. 
natural gas and mining joint ven- 
tures in several states IN.M, Mar. 
19 /P l l .  The  company recently 
obtained a gas contract for  its 
Anadarko County. Texas, deep gas 
project and the Elrod No. 1 well 
should hc o n  itreurn within three 
months. Mr. Kolesar said. Two  
additional wells are scheduled for 
this year. Ruprtsland hasan IR.75X 
working interest and a 2% gross 
overriding royalty on the l . lWncrc 
project. 
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place so the culvert had to be pre- 
cast. The 2Wyear flood criterion 
required the pipe to he sized at a 
IDft. inside diameter. The pipe sec- 
tions were precast by Ocean Ce- 
ment in Vancouver in h It. 2 in. 
length$. with I It. rhick reinforced 
walls each section weighed 2Il/? 
ions. The culvert installation c o m  
p k t d  last Niivcniher carricd the 
ruticdf Inmi the heavy rainfall of 
Ilrceniher with no prirhlem. A sec- 
k m l  henefit from this culvert is that 
i t  iv i l l  iilliiw the placing of fill in the 
v;tllcy to  create much needed flat 
> : i d  :ireit. 

I t  i \  most import;int in thiscliiy of 
$rc;tter environmental au'arcness 
th;ii coitqiiinies con\idering niine 
pnxliicliim slart gathering hascline 
data as soon as prictically porsihlc. 
Carolin instituted apropramin 1977 
uherehy B.C. Research hegan a 
study of Ladner Creek. The infor- 
mation ohmined proved invaluahlc 
i n  preparing thc Stage One report in  
1974 liar prrsrrttation to rhe en+ 
ronniental land use ciimmittec. This 
data will  be aiailable in later years 
iu  assess the impact. if any. of the 
operetion of Ladner Creek. 

I t  is imoerative also that aml ica  
i i t m s  for'perrnits und Iicen& he 
:ipplied for as early a', posihle. The 
prcuwing of the applications for 
llir intitior Iiccncc:., \uch ii\ uiitvr usc 
; inJ t:iilinps i l i \ p i u l  can t:ikc I ?  10 
I 5  nic~i i ths  ar man! gwcrnmcnt 
depr tmenu are involved and ititel- 
departniental communiwions ;ire _- 

not too swift. We also recommend 
strongly that conwltants he used 
particularly in the environmcntal, 
hydrology and geotechnical fields. 
These people have had considrrahle people recognize the benefictal munity. 
experience dealing with the suv- r - - - - ~  ' -~ . ' ~  .. 
ernment representatives and can I 
save countless hours of time and ; 
allay many potential prohlems. 
Consultants also 5hciuld be used t o  
prepare :rnd submit license ;ind 
permit applications as they are tery 
familiar with the rcwtines. Juni~ir 
conipiiitirs in particular usuall! do 
not have the personnel to perform , 
thsse dillies. 

Thc iindcrgrounil mine dr.velt*p. 
iiieiit prt>grJtri wit\ s,mmcnced in  
Noveniher. l'I7LJ. The work is being 
done hy White Vine Uevclupnient 
Isd.. a iiiiiiingc~inir;tct~~r. II ttic'h %rill 
drive the two main acces heiidings. 
complete stope development and 
excavate lor the underground crush- 
ing plant. This work should he com- 
pleted hy the end o! May. 

Surface site preparation w r k  got 
under way in lune. l W I ,  lor the mill 
and tailings area. ,411 stripped mate- 
rial had to be moved to rtorape areas 
where precautions were taken hy 
constructing rock hermr to contain 
the material and prevent erusion 
i n t o  the creek. 

Miningisnotneuto Hope. Giant 
Mascot operated for several years 
with their emploxeer living in the 
town. The  merchants and towns- 

economic effects of an operating 
mine close by and indicate they are 
rcddy lo welcome Carolin Mines 
and its employees into their corn 

Completion in lune ~ 

Ily thc rnd 01 I Y M  ihc mill huild- 
ins being ercctctl by G. I\. Curlrun 
Lotrrtructlon Ltd. wurcl~~\ed in .  ihc 
t;tilin~\:ireiw:i\I~is~eil itnrl the h w e  
lor the earth f i l l  Jim wa3 prepired. 
Present schedules call fcv mill com- 
plrti<,ii in Junc  nnd u i l i n q  d;im con- 

, vtruclion io hc;idvanceil diiciently 
! to permit use of the,inip<tuntlmctit 
iirl'ii while cuiibtritctton c5 mtintier. ' Curolin's Iociition. 20 mile:., Iririn 
Ilope.will.welecl. headiant:igeour 
in attractins a compcrcnt work 

'force. Employees will live in the 
Hope area snJ will be hhscd to and 

. . ' from thcsite. \'ancouverislesrthun 
100 miles from Hope and c;in he 
rciiched i n  two hours drning time. 
This tch> \hould iissisl the ccmpany 
'in ilttrwting pcrsiinnrl. 

: . .I ... 
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Nine years' hard work 

ai Carolin to be B.C.'s top underground gold producer 
clitinis collectivrly known as the 
Ladiicr Creek Croup. 

During 19?3 antl 1974 extensive 
surface exploration work was c o n  
ducted on the property including 
line cuttiii;. ceochem and nxignu- 
tuiiieter w i r \ q s  antl dkininnd drill- 
ing. The iicvk focused on  tlic Idaho 
gild I x i r i nq  zone ;ind hy Nirvcm- 
Iw. I1J7h.44 surface holes Ii;id hecn 
rlrilled trir;iliingh.WS m or27.hh5 f t .  
Earlier in 1Y7i the property wiis 
optioned to Numac Oil & Cas and 
Precamhrian Shield Hesources who 
i:irricLI twt lurther w l i i c e  work. 
including the drilling of seven holes 
included iii the 4-1-hole total. I n  
mid.lO7h Carolin reacquired con- 
trol nf the property by piirchnsing 
?lumac'\ Lwiied interest. 

Cerolin \vas able to arrange fur- 
ther fin;incing and during 1Y77 iintl 
!')7,4 ',arricJ S'UI ;in cxtcnsivc 
undergrouiid exploration program. 
includins 744 m o i  decline tinil 
crcwL'iit dcidopincnt fraiiii which 
I20 iliimitml drill hides were cmi- 
pleterl. This drilling totalled h.7Y2 m 
:>r 22.2X.l i t .  Subsequent reserve cab 
ctil;iliimc indicated 1.4 million tons 

:I ~1.I lH oz. per ton culuff grade. or 
I.YN million tons with il p i d e  of 
0.127 OL. ner ton usinr al l . l ) i  07. per 

The Idaho mineralization occurs 
as ii repl:icement type material in 
altered sediments. predominantly 

cnnsist maid!  ni wrying amounts 
ol  pyrite. pyrrhotite. :menopyrite 
and chal;<.sp!rite in  sil icif ied. 
albitized. choririz4 and carbonated 
host rock% The zones trend gener- 
ally in a northwest direction. dip 
essterl! an? plunge :it :ih\rut ?I)' to 
the north. 

Partner.$ 
During 1'4-h Carolin xrranged 

linmcinp \rilh the Aquarius Group 
of companies which include Ocelot 
Industries Lid.. Great Raslns Petro- 
leum Ltd.. \Vlndjammer Power and 
Gas Ltd. snd Aquarius Hesnurces 
Lid. The .Aquar'iur Group agreed to 
f inance t h e  f inal under~ round  
exploration phase and subsequent 
feiisihilit! $td! .Only thesouth half 
01 the pnapcrr! is included in the 
ayeement uith the northern half 
remainin? .:h.>llhxnvned hy Caro- 
lin. 

li i lbnrn 1,:nginerring f1I.C.) I.fd. 
cnnducted the ccmmnic Ieasihility 
stud& u i ih  nic!iillur;icxl test infur. 
mntiiin p:.~ided h y  I l r i t lon Re- 
search Lid. and B.C. Research. 
Hydrolog! 5iudics were conducted 
hy Ker.Westman& Asociateswith . ~ . ~  ~ ~ ~.~ .. ~ . . ~ ~ ~ ~ ~  ~~~~ 

( ' l w ~ h v  tvf 2linl.r eriiilinq 11.15 tu.  sold per ton using ton cutoligrade. greywackes. Thr aliernation zon& p h e c h n x a l  dak;i provided by 

llir r e w t c  l i p r c r  iiiid cwcludcd 

. .  ., -. 

: 

Canadian per ounceand miningtua : 
O.OR oz. per Wn cutoff grade. The 
suhsequcnt increases in the gold 
price makc lor a much shorter pay- 
hick period and alw will allow min- 
ing IO thc !~.b! CUI dg rsde  outline. 

, ,. 



t ha t  the concentrating p1.a-t a t  the  Idaho Gold mine, near Hope, 
B.C, i s  scheduled t o  s t a r t  fill production during the  second 

quarter of 19c1. Carolin w i l l  be manager of  the p1,m-L with an i c i t i a l  designed capacity 
of 1,500 tons per uay arid w i l l  own 50% o f  the venture. Final ins ta l la t ion  of the m i l l  
equiprent i n  the main mill building, ins ta l la t ion  of the underground c:wshers 
on the t a i l i ngs  dam are currently i n  progress and on schedu1.e. 

proven Idaho ore reserves. This program i s  continuing. Results o f  the  work are t o  be reported, 
- -  

progressing, Several rna,jor geochemical anomalies have been locatec and are being intensively 
investiGated on the Norkh Property. The anomalies lie i n  a path -trendinL. generally north from 
the  ea r l i e r  discovered J4cMastex- zone, 4,000 f ee t  nortfh o f  the Idaho, and extend t o  and beyond 
the s i t e  of the old Pipestem mine, One o f  these geochemical anomalies, well i n  excess o f  
2,000 f ee t  i n  length and 500 f e e t  i n  width, has gold-in-soil samples ranging as high as 
Oo15 oz.gold per ton  

and intensive sampling of the 2,500 f ee t  of  workings i s  underway. I n i t i a l  underground 
sampling gives a range from nominal values t o  a high of  1.45 oz,gold/t. Assays o f  samples 
from the old Pipes-lem dump have run well i n  excess o f  0,2 oz.gold/t. Diamond drilling on 
this area of  the properby i s  expected t o  s t a r t  shortly, 

Dr.Paul 1J,PAchardson,P.Eng0 , has joined Carolin as a director  and vice-president o f  
geology. 

Ftr.Gillesp5.e s ta ted tha t  as the knowledge of  the geology o f  the  Ladner Creek claims 
increases, the confidence increases tha t  the property contains a number of  large, repet i t ive 
gold bearing zones of significant economic impor'Gaylce, both t o  depth and e,xtending northerly 

and final work 
?a 

I *-*,.' Further unciergrounci development and f i l l - i n  diamond d r i l l i w  i n  recenl;' weeks is increasing 

The president said thz t  the exploration program on the  Ladner Creel.; North property i s  

and may be an extension of  the McMaster zone, 
Four of  the old levels on the Pipestem mine have been opened, geologically mapped, sumeye(: 

from the Idaho zone thrcmgh the North property, 
I 



I 
i 
1 
i 

, 
i 

I 

t 

I 

mow important roles in bringin;. 
ne..v mines in!', pr,daictlon. 
No longer is it iwyond their  

c;tp;ibi!itiec to r:%e SIO-20 mil:iun 
for il mining \entcrc'. Although 
much of this funding is av;iilable 
through Canadian linancinl instiru- 
tions and pri\;ite groups. Europeans 

UI! ,,!L!d\:ry. !:'s ;:!.<ti kcwiiiing "!it-. oz. old annually. 
!IC Iusiness-'" in  the province sinw 
sni:ilkr con1p:inir.s are playins cver 

Eksewhere in the province. Placer 
increased molybdenum output by 
more than 3KJ.W Ib. per year a! its 
En ine. Cost of the project 
&%%illion. The Gibraltar 
M i n d  East Pit orebody was, pre- 
pared for mining in a 540 million 
program. Canada Wide Mlna. t he  
Esso Minerals Canada subsidiary. 
reopened the G W  

31s" &ntrihu!ing I;trge :tmc)unts , near Stewan at a cost o f  S20  million 
for :I piece of the action. ~ in Octoher of last year. An tm- 

pmvement in the mining methrd is 
pears Io he tr,var& jevelop expected 10 enhance the profitabil- 

o!  ma!!^.; opr.r;,tions ityofthemine. Aproduction rateof 
(mostly in the precitxs metnls sec- 4.000 tons daily i s  d ~ d u l e d .  
t o r )  ihe maiors were responsible for 
neiir:y ail of the larse capital ex- the act with plans for a copper-zinc 
penditt;res mnde by the i n c ~ u s r v  mine in the Coldstream ValleY.,N) 

,,,ill e ~ , E ~ i n u e t o  lend spending in  tht: cost of 562 million. it will produce 
forweable fururt: aniilysts agree. 

!n the !ligh!ond Valley. Tcck 
Corp. spezt aiwut 5150 million 
bringing i!s . '. *  - e in to  

bvhile the !r-nd in  new mines 

No=nda k h a  is also getting 

durirlg pw. ~~d these companies kmnorthof Revelstoke. At acapltal 

75.W shon tons of copper'concen- 
traie and 1 I .600 tons of zinc con- 
centrate nnnually. starting in the 
third quarter of IV82. 

hlcimwhilc. niill qvic i iv  is lm'iiig 
cxpantlcJ a i  N ~ r m + ' \  Ikll C'iwrer 
Jiuisinn. An increiiss to 17.IXX) 1v1n 
perday is planned lor this year. piirl 
of a SI9 million program. At the 

creased from I.MNto.3.mtonsper 
dav hvearlv 19X?.TheSI?.Smillii~n 

m:;:;:o; ;(?;I: 

Late last year. Scottie secured SI5 
million in financiiiz !o Jrvelkip :he 
property. P q h a c h  p e r i d  is esti- 
mated to be less than a year. Some 
of the smallcrcomoanies :re taking. 

I 

Klondihe fever k:s hit both lurge I 
:ind m a i l  cnmp:inIcs alike wi th  ~ 

Cnp?erfields hIi>!ng Corp., Conndu 
'Tungsten. Queenrl:ihe 1:csources. 
Forum Rerourc.es 2nd Crescent 
W a c s  i l l 1  invcdveti in plcccr opera- 
tivnr arocnd V:!u.son City aa(l 
1hrwShout the Yukon.  An impor- 

- m i  510 milliw underground enplcr ,' 



Noranda Minescontinued P6 s 19-mil!ion 
projectattheBellCopper Diiision near 
Granisle, seeking:oexpand mill 
throughput from 15.090 to 1 7.000 tons day 
by-1981. Despiteloher mcl$xfenum , 
prices,a 5i2.5-millionprogramwas 4 
announced at its BcssXount2in 

expanding the roug5er l7oia:icn c i rct i t  
addinganewroas!erandaneivplantto 
produce lubricant-grade mo1yhcienum.A 
540-million progrem at Placer’s Gibraltar 

for StageTwo 

Pollyanna p i t  

GY5f i  c-3.. 



, 
Progress 

Asteadypattern ofgrouih has cost of $400- to $500-miIlion. Cominco's 
characterizedtherniningindusir).inreccr4 wccrbpurchaseofa contro1lingin:e:estin 4500 ozgold and2890 ozsiber  month 
yearsand 1980proved La be noexepSon. Bcfnieh::q Copp:iMices(raising iseqL:it; wheninful!producion. 

from 50% lo 65% ) pives tt,e ! c y  fsr a Spiralling prices f;.r precious me:aIs 
ayearo!slowgrou*wi!htheUSrecession productiondecisiononthe 112.000 prompted seyeraljxiior co;npanies to 
habingabigimpactonCansdian industry. tonnes:dayprojtcL(BeVllehem hasa5.l% enterprod~cingrani.sw?~sme:l-rcale 
Buttheminingindustrypush~d ahead 
regardless -carrying on with mzssive in!erestintheLakeZonedepositwhich to process t5e ore. 

developments across the coun:r,'. 

The2OOton-dayopera:ion will produce 

General economic indica:ors pointed to 

interest in Valley Copper Mines and a 20% operations, some using smz!l pozeble mills 

IntheCesilzie;ea.a 150-:onml!lis 
being builiby UnTed Hearne Resources 

is (60% )andi'5?artr,~rTaurur.Resources 
(40%) .wh i l eCusar :~ i~e~~~sp la r , s fo ra  

copperprojectsleadingtiiexaj-inBritish programtoincreaseitsdailymillingrate 30-50ton~daypo~:ble miil on ittpiopeity 
Columbia.and uraniumand potis5 froni 40,OOOto 80.000 tons'dajt.yJu!'-.I in thesa-..e .?:ea. 0:;- p.olucera!:?ady in 

Go1dswe:einthe forefrontin 0n:ario 2r,d Elsewhereinthe province. sever ! new expanding !'ij~in!\entureEilckson gold 
Quebecu~i:halo!ofold-tirn~:s meking mize Froji-clsare making Iieadwaydmax min? fromlOO:o2~~'l tons'day atecostof 
comebacks. of Canada Limi!ed is spending $450.000. 

Total capi!al requiremenh ofthe 'il?5-milliontoreopen itsopen pit 1 3 n l l t ~ o s q u i t o C r e e k G o l d i . i l n i n g C a m p a n y  
non-fuelminrralindust~frorn 1930 to molybdewrnmine near Kitsault byJulyrCi?:? anaiGjZ&:Perq:ifie PtYokum poured 
1990according:o the Departmer.!of 1981. Ttroughput wi!l be 12,000 tons'day.ClCthe first brick et  their 103 : d d a y  Sold rnin: E 

near WeIlsinEbj 1930. T k  Bounda F'd;t Energy.Mines and Resources uiil be ~ o r i ~  --+ Equity Silver Mines' 107-million Sam . -- 
than $42-biliion. rouyhly 6', of to:al -11 L\ \ b Q m y  project nea: Houston came Falls gold-ske: p r c p c q  o:Rober: X I p s  - 
businessin\'es:mentin~at period.lnC'C!,k .., on-stream inSeptemberat arateof5000 -wasschedulPdiocomeon-s'Jeanin the's$? 
current dollsrs. assuming an averzge rate falla:thesame ra:eandB.n:;sh.Si!bak 

Fremizrisresumiv roduCiona: 100 of priceincrease of 6.2% annually over the Development. the mine will produce 
ten-year period, this $42-bi!!ion 5,630,000 oz silver, 14.1 09.003 !b copper tons:dayat iSjgol?-s;.ver prcpert>'cear 
mushrooms to $63.5-billion. and 10.900 oz gold annually. ':'->GI StewanAlead-sil\.er-zincminesoilthof 

continuing strongly in Ses4s:chewan. 1581. ,?? t w- d . ~ ~ , N u E n - r ~ D e v e ! o p m e n t i s  

?+ __ ~. - 

1 tons/day.Owned 70% by Placer 

q 
Whileactivityin 1960' C L  ~Go ld r .n i sbe i r rg~ r~ . i gh tbac~ to l i f eby  

Canadianeconomy in general. in a500tonJdaj opera5on beginning.April 
which RuCIVermcntMir.es.The compzny plans 

with taxes, excessive regulations. rising 
costsand lackofskilled labour s5:l cloud 

theGoldstreilmVa!ley.eOkm norlhof 
Rsvelstoke. Estimated to cost S62-million. 

the future.TFe softer prices for many 
metalsinthelatter halfof 1980rnayhave tonsofcopperconcentrateand 11,600 

the minewill begin producing 75,OOG she% 

dampenedprospects for 
miningpr~jects,butonthewhoIe,the'.~3 
indus'q is healthy and 

Abriefsun,eycoveriiig 
minedevelopmentsand msjor expansion 
follows. Refer to similar article in \!'es:f:n 
ElinerDec'79 forsdditionz! informa:ion on 
many oftheon-going projectssr-- will tieat4000 tons/dav. 

Mines Limited. a subsidiary of Esso 
MineralsCanada.The company spent 
$20-milIion io rehabilitate the mine-which 

. -  

BRITISH COLUNBIA 
Prominent inth? cxpand'na m:r.;ng 
industry aredevtlopmer's .n B,.'.msh 
Columbia. Here. cJ?iral exprnd.:ures 
c~cetd:ng5700.in;::i~niril~e n z i t f e u  I 151)3tons day. 
y e a r s c r e s l a t e d l o r t h e H 1 ~ ~ ' a ~ d ~ ~ ' ~ y  . ,c. Du Pont of Canada Eaplorz!ion 15 
region a'one. . + - s;,r.nd,rrg512-mil',cntoFIz~t:ls~ 35 

Croup expectpro,'lict'~nez::, 19: I from 
their 520.4-m:llion Larlner Crcek g d d  
Fro:cc:near Hope Th'e mill wi l  :;e?: *round 

.3+i< 

;a\Td + Tk e 5 l5(lmdlion Hdimmt2ro;zct zf yrnl;.f(r4crqol.i-s'lVer proper:, a: 
Chpell? ,n!oproductior, carly 1951 a* 103 

11. in Dect:nkr 1980eta rz!e 925.G73 ton5'dny A i d  S.oJl.ie..Go!d Mines. 
t o n s ' d z y a n d C o m i n c o L i n i l e d ~ 1 ~ \ L ~  ma?aycdanCconliollcd by PiorJ,3;r:.:ines. 
8 5 % . o u n e d ~ ~ p c r : . \ i n c i s ~ ~ ~ \ . '  'esecureda 5 1 5  m.l l~onf in~ncinSi~b:~n~i ts  
erpecled t o b e ~ b p ~ ~ c t :  'or1 at a 

x 5 a \ 3  TeckCor~orztionui!lcom~ on-strcam lzle 

propertynearSttwarton.str.arn by 1981. 

1581. 

whol!y-oNned sd5ziGlery of DeKa!b. ,~~~ 
~gResearchlncofCe~alS.i:iinoi L. 'L- 

Highland\cd l~%%l,  refixning i: the 
HighlandVe!ley mi??. ,Vil;?:s cape:ivyi;tthe 
trackless undergroudopen!ion is 700 to 
300 tons'day for annual product ixof  
1 I.mi!lion lbc0ppe:,200.C33 orsi!uerand 
3330 ozgold. 

Several majcr expansions were carried 
out dilring!heyear.!n theKas:ene;erez. 
Cominco Limited is m x i r g  z5ead with its 
%20-rriillion. eiSt.tya: eApm:ian and 
modification prosiam a: K n b e r l q  and 
Trail(theprogram began in 1977j.Anew 
zinc pressure leach p!an:xas officit:ly 
opened in Oc:o5?r. 

Similkaniem Divisioa. a S23.4-rnrl:;on 
project was completed Th?*.voh included 
installation ofa n % p i i m q  cruskrrend 
conveyortotransFonore fiom thecopper 
Ir',ountaino:eb3ditss~:ting:uly 1981;lhc 
same time astheln;erbelleoreis 

D-g.Corpcra!ion.a q s  (g 

UL; reopened the 0 K c o p ~ i  i n i n e k e  

At Newmont Nines Emited's 
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G COflSl3lJFATIOiJ PLANT CONSTRUCTION AND - Orval E, Gillespie president of Cai-olin Mines Limited 
MINI3 EXPLORATION PROGRAM €llWE?iW has reported on the progress a t  the Idaho zone gold 

mine near Hope,B, C,  PYIuch o f  the recgnt ̂ work i n  the 1 
<b20,4.00 000 program has been undergro~"~?Z1T~mentr Including the di-iving o f  a main haulage 

portal  

ad i t  a t  2,670 f e e t  and a second service level  a t  2,870 fee t ,  On March 9,1980, the 2,670 
foot  level  had been advanced 637 f ee t ,  and the 2,870 foo t  l eve l  had been advanced t o  345 
fee t ,  An undeqwound shop has been cut approximately 107 f ee t  inside the 2,670 f o o t  

t o  size,  

of key pieces o f  mining equipment have been delivei-ed, The con t r ac to r ' s  camp has been 
completed, A pumliase contract t o  supply the  mill, buildings has been awarded t o  Quesnel 
Mine M i l l  Industr ia l  Service Ltd, S i te  preparation f o r  the m i l l  and ancillairy buildings 
and the consti-uction of  the t a i l i ngs  impoundment dam :is planned t o  commence early in 
April, The contract t o  do t h i s  work w i l l  be awarded within the next few days, T!he contract 
t o  construc-t the e lec t r ica l  power system f o r  the mine and m i l l  w i l l  a lso be awarded soon, 
The work i s  scheduled for October completion, 

has been 
original id&o deposit. The f u l l  extent and grade 
be diamond d r i l l  tested,  

and %lie ore dump area above the planned underground crushing plant has been slashed ! The major m i l l  equipment for the 1,5OO--ton per day plant has been ordered, A number 

In cutting the shop on the 2,670 f o o t  level ,  mineralization similai. t o  the Idaho zone 
encountered approximately TOO f ee t  east  and 600 f ee t  f i r t h e r  t o  depth f r o m  the 

3f t h i s  new zone i s  unkmown. It w i l l  

The goal i s  t o  bring the mine in to  production by the end of 1980 or early 1981, 
Altlioue;h detailed exploration work t o  date has been concentrated on the Idaho zone, 

geological studies indicate mineralization i n  other areas, Some 4,000 f ee t  north of the 
Idaho i s  the I?IcMaster zo:ne, which i s  within the j o i n t  venture x i t h  the Aquarius Group, A t  
the Mclvlastei- zone,several diamond d r i l l  holes have indicated a gold deposit similar i n  
nature t o  the Idaho, Considerable potential  i s  expected on PlcPdaster since it l i e s  along 
the same structure and has remarkable geological and mineralogical s imi la r i t i es  with the 
Idaho, Because of  t h i s  potent ia l ,  fur ther  exploration work i n  the future i s  warranted 
on t h i s  zone, 

To the north o f  the jo in t  venture property, CaroIlin I\;lines owns 32 claims which are 
referx-ed t o  as the Ladner Creek North property Most of these claims have been gridded, 
mapped and s o i l  sampled, From these programs there i s  good reason t o  believe additional 
deposits could be discovered since there are a number o f  anomalous areas and two formerly 
producing mines, the  Pipestem and the Georgia Number Two. The o l d  Pipestem mine has 
approximately 2,500 f ee t  o f  underground workings wiwlxich are s t i l l  i n  stable condition, 

Consultants t o  the company, Cochrane Consu-ltants Ltd, 
additional geological, geophysical and geochemical su:rveys on the rrholly o-tmed Ladner 
Creek JTo:&h property. T h i s  program ca l l s  for i n i t i a l  expenditures o f  $160~ 000 Canadian, 
and i s  expected to s ta r t  about mid-April, 

NO, 52(1!4~~C13 139 1980) Owned, published and copyrighted by George Cross News Le t t e r  Ltd,  
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CONSTRUCTION PROGPUN MINE DEVELOPMENT REVIEXED - Orval E,, Gillespie president of  Carolin Mines 
P L i m i t x i  has report& zood progress i n  the g 
$20,4009000 program t o  bring the Idaho zone gold mine n f 9 a o p e q ; B  , i n to  production i n  l a t e  \ 
1980 o r  ear ly  1981.A~ of  May 26,1980, the main haulage ad i t ,  a-t 2,670 f ee t  elevation, had 
been advanceh 1,555 fee t  from i t s  portal ,  It has also been widened to double track width f o r  
a distance of  215 f e e t h  o:rder t o  f a c i l i t a t e  the passing of  ore cars, Mineralization similar 
t o  the Idaho Zone has been encountered a t  vai-ious point:; i n  the path of  the main haulage level  
during the advance, Diamond d r i l l i ng  i s  planned t o  t e s t  these areas. 

grade, had been advanced 1,430 feet .  It has reached the sou-th end of the ore zone a t  a n  
elevation o f  2,950 fee t ,  A t  a point 1,245 f ee t  from the portal  rxithin the service ad i t ,  a 
t h i rd  ad i t  i s  being driven around the ore zone t o  connect with the north end of the Idaho zone 
decline, This new heading w i l l  provide a second exi t ,  Some major m i l l  equipment has been 
delivered, M i l l  s i t e  excavation and construction W O ~ ~ C ,  t o  be carried out by W l  Anderson 
Construction Co.Ltd., o,f Hlope,B,C, i s  scheduled t o  commence early t h i s  month, In early May, 
work began t o  upgrade the main access road t o  the mine s i t e ,  

NOJ1 (JUNE 2 ,  1980) 3- GEORGE CROSS W S  LETTER LTD. + THIW-THI& YX2.R OF PUBLICA*LTION + 

As a t  Play 26, the service ad i t ,  a t  2,870 f t .  elevation, which i s  being driven up a t  a 4% 

$e comyany 1-ecently raised $648,286 by a share sale  with the roceeds t o  be used exploring, 

. . . .. . ... . . . __ __~. . . _I . . .. . . . , . . .. -~ .~~ ._ .-. . - . - .. . .... . . " . - . . - ... .- - . i  



OCAROLN MINES LnllTED A full 
fea5ihilitv studv on the comDanv's 
Ladner Cieek go'ld deposit near'Hope, 
BC, has been completed and plans are 
underway to place the prOperIy into 
production. @ /+ /NLL'-3 

The study, prepared by Kilborn En- 
gineering Limited, concluded that it is 
technically and economically feasible to 
mine and mill gold ore From the Idaho 
zone gold dewsit and recommended 
start up at a milling rate of 1500 short 
tons/day. Operating costs are estimated 
at $I2.S3/short ton of ore milled. 

A conventional. highly mechanized, 
sublevel open stoping method of mining 
will be used and processing will be by 
conventional flotation-concentrate 
cyanidation. Capital and development 
costs are estimated at $19,?93,0M). all of 
which will be provided by Carolin's joint 
venture partners. the AquariusGroup, if 
they wish to retain a SO% interest. The 
Aquarius Group is composed of Great 
Basin Pemleum Limited. Ocelot In- 
dustries Limited, Canadian Ob- Li- 
mited. and Aquarius Resources Limited. 

The feasibility study projects payback 
of the required capital investment from 
cash flow within three years, assuming a 
price perounce ofgold ran 'h~from$ZSO 

Present drill-indicated reserves. based 
on a cut-off of 0.08 oziton and applying 
anticipated mining dilution, are esti- 
mated at 1,530,000 tonnes grading 0. 41 

to $300. L q  If'&-; K. 

& odtonne of troy gold. qw E I q +- 7 - 

F 
&L -tr\S aq-oq-"A - ~ ~ ~ ~ - ~ ~ - ~ ~ . - . ~ a ~ ~ ~ ~ 0 3  ve\\\d 
com?EIENT ILNX 
PRoDUcT1oN EINANcING - Carolin Mines Ltd. has nnnounced a ;,20,400,000 financing ccannitment 

bv Ocelot Industries Ltd. in its own capacity and on behalf of the 
Aquarius Group, Carolin's joint venture partners, to brins intb production Carolin's Lamer 
Cre x!D~.J!I'he Aquarius group is a four company consortium cmposed 
o m u s t r i e s  Ltd., Great Basin Petroleum Ltd., Aquarius Resources Ltd. and mpertsland 
Resources Company Ltd. Carolin w i l l  be the manager and operator of the mine with a 50% 
net carried interest in its production seer paybacks. The feasibility report by Kilborne 
Engineer& Ikd. recommends startup at a milling rate of 1,500 short tons per day and 
estimates operat* costs at $12.53 Canadian per short ton of ore mille&, which will put 
the property i n  the category of a major North American gold mine. A more detailed fmtXnary 
is to be issued in a few days. 

_ - ~  
qa*\w o=t2~~~s\r3003 r n L " \ 9 \  03-\0-- WINDJAt@EFi POWER AND GAS LTD. 

INTEREST ACQUIRED IN - Windjammer Power and Gas Ltd. confirm that the company have bought 
B.C. GOLD MINE PROJECT the 9 . s  interest of Rupertsland Resources Co. Ltd. in the- 

Creek goldqroqerties-of Carolin Mines Ltd. some 9 miles north of 
H0De.S- Windjammer have 60 days to exercise an option to join in developnent of the gold 
mine now being constructed on the properties by the Aquarius Group. 

of 1500 short tons a day o r  525,000 tons a year. 
inveshent from cash flow in the third year of operation based on a gold price ranging 
between $216 and $260 U.S. an ounce. 

later this year in SE Saskatchewan. 

F 
Kilborn Engineering conducted a feasibility study and recommended a starting mill rate 

!Chey projected repayment of the capital 

Windjammer's consideration to Rupertsland was $100,000 plus l50,OOO shares. 
Elsewhere, Windjammer have 2 5  working interest in a Mississippian test to be drilled 
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Payback in less than three years 

By Gillian Cohhan conventional. hizhl; mechanized. 
VANCOUJ'ER - After six J t r i r b  low-cost  sublcx el o p e n  s t o p i n s  

and more than S4 million of C Y -  method of niyning be used Process- 
tensive exploration an{ develop- ing is to be bj conLeniiona1 flotd- 
ment work. plans are under \\a> to tion - concentrLite qanidat ion.  

Capital and dsveloprnent cmt, are 
es t imated  a t  S19.293.000. all  of  

y on the bvhich. under the ioint-venture 
iLadner Creek gold deposit has been agreement, will be prdi idrd by the 
completed and delivered io C:irotin .4quarius Group. if i t  wishes to re- 

t and its joint venture 'paf!Ecr, the tain its current interest of 50%. 
Aquarius Group. The latter is corn- The Idaho zone lies in the south- 
posed of tliree oil companies, Great ern quadrant of the propert). on the 
Basin Petroleum, Ocelot Industries, south flank of a fairly steep rids,. 
Canadian Ohas Oil, and a mining The location of the orebctd? facili- 
company. Aquarius Resources. t n t e j  development of the mine from 

The stud!. prepared bq Kilborn the side and below as  oppe5ed t o  the 
Fngineering. concludes that i t  is more usus1 situation i I ?  under- 
technically 2nd e c o n s - 2 -  _ground milling of having to lift the 
sible to mine arid mill cold 01.e f r c a  ore long distances from under- 

2 r s l i n ' s  Idaho zone gold d,e.p&tA groutid. 
Kilborn recommends start-up at The zone is a suIphide arsenide 

a millins rdte of 1.500 short ton:; a replacement deporii and is adjacent 
day, equivalent to 525.000 tons a to the former producing Aurum 
vear. Operating costs are estimated (Sold mine it here a small quantit! of 
a t  512.53 per ton of ore milled. rich gold w 3 5  discovered in 1928. 

sin -- 

- 

The study recommends that a set. P q t .  2 

Active ~ labor scene 

I 

the Beaverlodge mi!l cof Eldorxdo 
Nuclear at a rate of about :LOO0 tons 

Basically. a g o u p  of rnlinin3 ex- 
perts estimates. pro\-en u r a n i u m  or? 
reser\:tfs of Saskatchewan a r t  uor th  
about $40 billion and the &roup es- 
timates that i t  will take ovcr  a period 
of years approuimatcly S IS billion 
of expenditures to remo\.e the re- 
serves. The  estimate of resi'rves is 
considered a conser\'ative one. 

Les Beck. director. seological sur- 
veys, Saskatchewan mineral re- 
so:irces dept. ,  described. in a brief 
b re a k fast t a I k , t h e A t h a ba sca sa n d - 
stone formation as the niost exciting- ... 

st.; P:1.c 1 

a u d i  (P4.M.. blay  '4. 1979). 

Dome Petroleum 
dovvn pi 3ys re p io rts 
ad ne\iclr Alberta find 

By Stephen Vifunski 
There  ivas  good news a n d  bad 

news on the  Labor scene in Cinad:i's 
mineral industry. On the Flu.; side. 
the 8!i-month-Iong lnco Limited. 
Sudbury-area strike is now over 
wi th  mechanical workers alrt:id>. 
back on the job in preparatiGn for ;I 

return to "normal" operations. 
. Almost concurrently. sonic 1.200 
rnit>crs and office Lvorkers 3 1  %or- 
anda Mines' Gaypi. Copper cipt:ra- 
tion in Murdo,chville. Qus.. voted to 
end their eight-month \valk-out .  On 

. the other side of the coin. str-ib.ing 
workers at Dome Mines in  Timniins 
re.it;c:ed :? proposed coiitri!cr which 
bvtiu~ci h a v e  increased their uages 
by $1.54 per hour over ri two-];ear 
period. I t  is understood that this is 
clostl to what Local 7580 of the 
United Steel Workers of America 
u'ants for  the first year. wi th  pcr- 
haps another dollar in t h c  3,econd. 
The old contract expired Apr. IS. 
1979. 

Mt.Inbc.rs of Locals  5757 a n d  
8144 of the same union. rtpressnt- 
i n g  workers at  Sherritt Gordon 
$lines' Fox and Ruttan operations 
in h.farlirob;l re-irctsd a nsw contract 
by 3 slim 32% m:ijority a ' e r  the 
n'eek-end. They turned do\vn soint- 

.._ - 
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W L  *%5 05-03-79 
T O W G E  AND GRADE ESTlMATES - 
FUR 73-E LADNER CREEK GOLD MINE 

1% miles northeast  of Hope,B.C. 

- 
~~ 

MINEs 'Wm qafi\\\3 o\3a5 oqxttt~\3oo 
O r v a l  E.Gillespie, president of Carolin Mines Limited has 
reported t h a t  the company has completed the  in-house grade 
and tonnage estimates on the  Ladner Creek property, located 
The estimates are:  

at a cut-off of 0.05 oz/t 0.127 oz./t gold 
a t  a cut-off of 0.08 oz/t 1,409,000 tons of 0.15 oz./t gold 

1,980,000 tons of 

The data upon which these estimates are  based has been collected at  a cost of $~,000,000 
spent over t he  six years since 1973. The work included: f i e l d  camp constmction; many miles 
of l i n e  cutt ing; bulldozer trenching; road building, upgrading and repair ;  thousands Of 
geochemical s o i l  samples and analyses; extensive ground magnetometer surveying; geological 
mapping; transit surveying; discovery of t h e  Mci'iIaster Zone (an area about 4,000 feet  t o  
the  north of the Idaho Zone where there  are  strong indications of mineralization similar 
t o  the  Idaho); over 8$ miles of diamond d r i l l i ng ,  including 22,665 f e e t  of surface B.Q 
wireline d r i l l i n g  i n  44 diamond d r i l l  holes, and 22,284 f e e t  of underground A.Q. wireline 
diamond d r i l l i n g  i n  120 diamond d r i l l  holes;  underground developnent t o t a l l i n g  2,441 l i n e d  
f e e t  i n  one -20% main decline ramp and s ix  crosscuts; muck, chip and d r i l l  core sample 
assaying; m i l l  t e s t ing ;  and the  purchase and erect ion of a 25-ton per  hour Sample plant. 

area 5 miles long 
by l* miles wide with the  elevation varying f r o m  2,500 f t .  t o  5,000 f t .  The locat ion Of 

t he  ore body within a s teep ridge provides f o r  a good access f o r  mining f r o m  t he  s ide  and 
below without hois t ing the  majority of t he  reserves. 

w i t h  the  Aquarius Group (composed of three o i l  companies: Great Basin Petroleum Ltd., Ocelot 
Industr ies  Ltd., Canadian Obas O i l  Ltd., and a m i n i n g  company, Aquarius Resources Ltd. ), 
f o r  t he  financing of the development of our mine. Should a posi t ive f e a s i b i l i t y  report  be 
rendered by Itilborn, and should the  Aquarius Group e lec t ,  ..... t o  provide all funds, 
including working capi ta l ,  required t o  place the  m i n i n g  property in to  production, t h i s  w i l l  
prove t o  be the  most s ign i f icant  financing ( the)  company has yet  undertaken." 

Carolin Mines shares were approved f o r  l i s t i n g  by the National Association of Securi t ies  
Dealers on NASDAQ in  the  over-the-counter market i n  the  U.S. with the t i c k e r  symbol CF&NF'.m. 
Gillespie says,%here a re  currently e ight  NASDAQ member fims making a market in Carolin stock. 
And, on Feb.l4,1979 the company's stock pr ice  began t o  appear i n  the  T!all S t r ee t  Journal 's  
da i ly  l i s t  of over-the-counter stock quotations:' 

He s a y s ,  "we believe it i s  highly probable t h a t  t he  Kilborn f e a s i b i l i t y  report  w i l l  
be posi t ive and that the Aquarius Group w i l l  e l ec t  t o  go forward with Carolin t o  develop 
the  mine aggressively t o  i t s  f u l l e s t  potential.." 

t he  company received $2,467,200 i n  new funds, 
made up of (;l,461,200 f r o m  t he  s a l e  of treasury shares, $960,000 from a debenture loan, 
and (j46,OOO i n t e r e s t  on a debenture. Expenditures i n  the period were $2,821,323 of which 
$510,026 were incurred by the Aquarius Group, $1,161,200 i s  shom as finance fees, $ b O , o o O  
as  mineral claim purchases I $559,347exploration expenses and $19,776 administration expenses. 
As a t  Nov.30,1978, the company had $7,172 i n  working capi ta l  and 4,362,132 shares issued. 

-product ion,al l  costs  t o  production are  t o  be repaid from first cash flovr,then the  p r o f i t s  

The 78 claims of t he  property contain about 9 square miles, a n  

Nr.Gillespie a lso s t a t e s ,  "last  September, Carolin concluded a jo in t  venture agreement 

In the  six months ended Nov. 30,1978 

The agreement with the  Aquarius Group provided t h a t , i f  t he  property i s  funded t o  

a re  t o  be divided on a 9-50 basis  t o  Carolin and Aquarius Group. - -  r v  
~ 

rs LTD w c  '\05 '5\-0414 -G@GQsE-A.. S Z H \ \ \ ~  a\3a5 oqa~Qaoa 
CAPITAL COST OF $19,300,000 TO 
€53 RETUPNED I N  2.95 YEARS OPERATION 

Alberta. The report  concludes tha t ,on  the  basis  of present d r i l l  indicated ore reserves, 
u s i rq  a cut-off grade of 0.08 oz.gold per short  ton, of l , 5 p , O O O  tons grading 0.141 Troy 
02. of gold per  t ome ,a  da i ly  plant capacity of  1,500 short  tons per  day a t  a capi ta l  cost 
of  $19,293,000 C a n a d i a n ,  operating costs  a r e  estimated a t  $12.53 Canadian per t on  and a 
capi ta l  repayment f r o m  cash flow within 2.13 t o  2.93 years. This i s  assuming a pr ice  per  
02. f o r  gold ranging f r o m  $250 Canadian (approximately $216.00 U.S.) t o  $pO.OO Canadian 
(approximately $260.00 U.S.). The report  assumes tha t  a l l  of t he  capi ta l  required wi l l  be 
provided pursuant t o  the jo in t  venture agreement by the  Aquarius group. Itilborn recornends 
t h a t  a conventional, highly mechanized, low cost sublevel open stoping method of mining be 
used.Pmcessing i s  t o  be by conventional f l o t a t ion  - concentrate cyanidation handling 
525,000 tons Der year. 

- Kilborn Engineering Ltd. has delivered a f e a s i b i l i t y  
study t o  Carolin Mines Ltd. and t o  the  f inanc ia l  backers 
lmown a s  the  Aquarius Group f r o m  Calgary and Edmonton, 

1 ~~ 

The r e p k  concludes t h a t  it i s  technical ly  and economically feas ib le  t o  mine and 
m i l l  gold ore from the Idaho gold zone of Carolin Mines Ltd. The property i s  located on 
Ladner Creek, 10 miles north of Hope,B.C. 
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GEORGE CROSS NEWS LETPER LTD. FEBRUARY 8,1979 

GEOLOGICAL RESERVE - Carolin 
ESTIMATE REPORTED Group comprising Great Basin Petroleum Ltd., Ocelot Industries Ltd., 

Canadian Obas Oil Ltd, and Aquarius Resources Ltd., announce their 
latest in-house grade and tonnage estimates on Carolin's J.&soeek R old deposit near 
Hope, B.C. 
are conducting a full study to determine the feasibility of  putting the property into pro- 

These figures are part of the data submitted to Kilborn Engineering Ltd., who 

Grade and tonnage estimates for at the 0.05 oz./ton cut off were 
duction. 

1,980,000 tons at a grade of 0.127 0.08 oz./ton cut off, were 1,405,000 
tons at a grade of 0.150 oz./ton Calculations are based primarily on geological consider- 
ations. 
from these grade and tonnage calculations will occur, and the effects of dilution on the 
overall grade may be estimated more accurately. 

it possible to consider the mixing of various grades to suit a particular mill head grade. 
This 
during fluctuations in the price of gold. 

adds, "It is possible that additional tonnage may be located in the Idaho zone to depth. 
These locations could not be tested from the existing underground workings but will be avail- 
able for exploration from the anticipated mine development openings. 
of the mineralization with the throughgoing fault system, the lack of any offsetting struc- 
tures to this fault systerr mapped either underground o r  on the surface as far north as the 
McMaster zone, 1,200 metere (4,000 feet) north, strongly suggest that the mineralization 
continues to the north for a considerable distance." 

When a mining plan has been finalized there will be some sectors where variations 

The report says the geological configuration of the various mineralized zones may make 

may be done so that overall costs and an acceptable profit margin can be maintained 

The reserve estimates are based on exploration in the Idaho zone to date. The report 

The strong association 

~ 

42 H / N  W -3 Carolin gold mine est imate .  
L : L > & h  3&5\Tl nearly two million t o n s  p. 0' 

VANCOUVER - Carolin Mines completed lo da te  in the Idaho  
and its joint venture pannen. the Zone. The report concludes h t  "it 
Aquarius Group. composed of is possible that additional tonnage 
Great Basin Petroleum. Ocelot In- may be located in the IdahoZooe u) 
dustries. Canadian Obas Oil. and depth. Theseloeations muid not be 
Aquarius Resources have cum- tested from the existing under- 
pleted their latest in-house grade ground working .but will be avail- 
and tonnage estimates on Carolin's able for exploration from theantici- 
Ladner Crec.k gold de  osit near paled mine development openings. 
Hope. B.C. './'? " L  The strong association of the miner- 

These grade and'?ohage figures alization with the throughgoing 
are part of the data which have been fault system. the lack of any off- 
submitted lo Kilbom Engineering, setting structures to this fault system 
which is currently conducting a full mapped either underground or  on 
feasibility study. the surface as far nonh as the Mc- 

Graae and tonnage estimates for Master zone. 1.200meva (4.W ft.) 
the Idaho Zone at the 0.05 02. gold nonh. strongly suggest that the min- 
per [on cut off were 1.98 million eralization continues to h e  nonh 
tons at a grade of 0.121 oz./ton. and for a considerable distance." 
at the 0.08 oz./ton cut off, were 
1.405 million tons at a grade of 
0.150 oz./ton. The calculations are 
hased primarily on geological wn- 
siderations. When 3 mining plan 
has bccn i i r t n l i i e d  thcrc  w i l l  he 
 ill,,.'\?<,<,^> *'I,CT(. V I I T I I I I I I I 1 . .  I, ,,,,I 
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p o w h i e  TII c o n * ~ I c r  the  '&lx#ng' vxf  

various <fader !o suit a panjcular 
mill head grade (compatible with 
the current price of gold). This may 
be done in order that overall  cos^ 
and an acceptable profit margin can 
be maintained during fluctuations 
in the price ofgold." 

The grade and tonnage estimates 
are based on the exploration work 
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Conclusions - 
w i t h  the e y e p t i o n  of a few locat ions,  t h e  explorat ion 

. work completed to  d a t e  has outlined the major tonnage that may be expected 

from the p o r t a l  of t h e  decl ine t o  sec t ion  866N. 

addi t iona l  tonnage may be located i n  the I zone to depth. 

could n o t  be t e s t ed  from the ex i s t ing  underground workings bu t  w i l l  be 

available f o r  exploration from the ant ic ipated mine developnent openings. 

It is possible that 

These loca t ions  

, 

I 
The s t rong  assoc ia t ion  of the mineral izat ion w i t h  the throughgoing f a u l t  

system, the  lack  of any o f f s e t t i n g  s t r u c t u r e s  t o  t h i s  f a u l t  system mapped 

either underground or on the surface as f a r  north as tha McMaster sone, 

1,200 metres (4,000 feet) north, s t rongly suggest that the  mineral izat ion 

continues t o  the nor th  f o r  a considerable distance.  

Respectfully submitted, 

W.E. Clarke, P.Eng. 

D.J. G r i f f i t h .  BSC. 

D.R. Cochrane, P.hg. 
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A. Category One 

B. 

B l o c k  No. 

1-1 

1-2 

Short tons 

43,542 

769,749 

Average grade 
( t roy  ounces per ton) 

0.111 

0.156 

1-3 assigned to  category ~ w o  a t  0.08 cut off 

11-1 383,208 0.144 

11-2 49,804 0.l36 

111-1 22,533 0.124 

IV-1 38,422 0.125 

v-1 45,534 0.205 

0.151 - -Total category one 1,352,792 average 

Category Two 

0.133 Total 52,768 - 
Grand Total:  1,405,560 - 0.150 - 

or approximately 1.4 mil l ion short tons 

averaging 0.15 t roy  ounces per ton. 

. 
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TAELE A 

Summary a t  0.05 Cut  off grade 

A. Category One 
Average grade 

Block NO. Short tons ( t r o y  ounces per ton) 

1-1 60,930 0.095 

1-2 1,039,068 0.136 

1-3 

11-1 

11-2 

111-1 

N-1 

v-1 

Total category one 

E. Category Two 

Total 

Grand Total: 

22,760 

539,291 

101,979 

15,674 

52,785 

62 , 700 

1,895,187 

83,612 

1,978,799 

0.100 

0.121 

0.105 

0.104 

0.111 

0.185 

average 0.129 - 

L 0 093 

0.127 - 
. or approximately 1.98 mil l ion short tons 

averaging 0.127 t roy ounces per ton. 



8.  Areas consistent with geological and c u t  off criteria 

were outlined on the various sections. 

parameters, (and the definit ion for category ONE material) 

a specific summed area on each section was projected to a 

corresponding suunned area on adjacent sections. 

formed category ONE blocks. 

Each specific summed area on a section w a s  arithmatically 

averaged w i t h  the corresponding summed area on the next 

Based on geological 

. 

This 

9. 

.. 

oection, t o  obtain an "average" area a t  the midpoint between 

sections. 

and the tonnes calculated by the frustrum of a pyramid 

formula from the f i r s t  section t o  the midpoint, fmm the 

midpoint t o  the next section and so on. 

The midpoint between sections was determined 

10. "he grade from each summed area w a s  applied t o  the volume 

of material between the closest  Northerly midpoint and 

closest Southerly midpoint. (See Longitudinal Sections). 

ReSULTS : 

The resu l t s  for various blocks are shown in the following 

table: 

. 

. 
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7 .  Intersections from d r i l l  holes were area weighted t o  

arr ive a t  an averase grade for an 'area" and the various 

areas were measured, numbered and sumed. (see mine sections). 

Lateral and longitudinal open ended d r i l l  hole influence 4. 

w a s  limited t o  7.5 metres. 

Two categories of grade and tonnage were estimated.Category 

ONE includes those blocks within which there is su f f i c i en t  

information t o  develop continuity between sections. 

l W 0  includes those blocks for  which there is insufficient 

information t o  interpolate between sections. 

5 .  

Category 

6. D r i l l  hole, underground, and geological information was 

plotted on 1:250 scale mine section maps; and 1:500 scale 

longitudinal sections, maps and a 1:500, and 1:250 mine plan. 

This information was derived from surveying, geological 

'mapping (on a 1:250 scale) and assay information. 

Assay information from a l l  surface d r i l l h o l e s ,  and underground 

. 

7. 

holes t o  and including hole 68 considers Bondar Clegg assays 

with over 15% Loring check "control" assays on Bondar Clegg 

rejects. 

are available. 

The following f o m l a  w a s  used where control checks 

Bondar Clegg assay +2 x Loring Control assay 
3 

Calculations on assay infomation f r o m  underground d r i l l  

holes 69 thru 120 are calculated by: 

Bondar Clegg assay 1 i Bondar Clegg assay 2 + 2 x Loring assay 2 
4 



Assays from re jec ts  submitted t o  Loring between SepV78 to 

Dec/78 ( d r i l l  holes Iu 69 t o  IU 120, IS 40 t o  IS 43, chip 

samples in 650 x-c, 766 x-c, 800 X-C and 866 X-C) did not 

agree w e l l  w i t h  Bondar Clegg. To determine which lab was 

correct, the rejects were retrieved froill Loring. 

rejects were selected on the basis of discrepancy and s ize  

62 of the 

of re jec t  and run through a Jones r i f f l e  splitter. 

the re j ec t  was shipped t o  Bondar Clegg for regular assay under 

a new number and 509 of #e r e j ec t  was sh ippd  t o  Lor* for 

control assay under a new and different  number. 

It was found tha t  Bondar Clegg was able to  repeat #a i r  

original assays well but Loring d i d  not repeat well. 

Clegg's second assays and Loring's second control assays agreed 

50% of 

Bondar 

excellently w i t h  each other, and because of t h i s  the in i t ia l  

Loring control assays on work done during the l a s t  half of 

1978 have been discarded. 

The r e s u l t s  of #e recent check assays are acceptable f o r  the 

purpose of this calculation, but further work w i l l  be required 

to  determine the confidence interval .  

PRoCEwrnS USED: 

1. Calculations are based on a 0.05 troy ounce of gold per 

short ton cut off level a t  periphery of individual drill 

.. 

hole intersection. 

2. D r i l l  hole assay hformation was length weighted and chip 

samples were area weighted. 



(2) Muck sample assay information frcm consecutive rounds 

fn the 70ON crosscut. 

(3) Chip sample assay information from the 650Nr 70ON; 

8OON and 866 N cross cuts. 

Geological information collected and compiled by 

Messers Clarke and G r i f f i t h .  

( 4 )  

Notes: 

Cutt inq:  

- 
Only one assay value was cut, and this from d r i l l  hole 

I U  105 sample 44. 

t o  0.42 fo r  the 0.05 cut off grade and t o  0.68 for the 0.08 

cut off grade calculation. (block 9 0 6 ) .  

The original assay value of 1.81 was cut  

._ 

Minimum width .  A minimum w i d t h  of 3 metres was used in 

calculations, i.e. intersections less than 3 metres (such 

as  0.15 across 1.5 m) was notu t i l i zed .  Occasionally, i f  

an intersection was l e s s  than 3 metres adjacent and below 

cut off level  assays were used t o  average t o  3 m. in order 

to provide continuity. 

Block 111-1 is included as par t  of 11-1at the 0.05 cut off 

grade (see section 6 5 0 ) .  

Check Assayinp: I n  excess of 155 of the samples which have been included 

in this grade and tonnage calculation have been assayad first 

by Bondax Clegg, and then the r e j ec t  w a s  submitted to Loring 

Laboratories fo r  control assay.. These assays are included i n  

the calculation a s  described under 'hpcedures Used". . 



(2) 

Mine co-ordinates: a m e t r i c  grid established on the property w i t h  

mine north a t  33 30' w e s t  of astronomic north. 

por ta l  is positioned a t  approximately 51ON; 54OE and mine 

The new 

sections (mine eas t  west) include 55ON; 58ON; 6 0 0 ~ ;  620N; 

66oN; 70ON; 73ON; 766W; BOON: 83%; 866W; and 9OON. 

Longitudinal sections include SOOE: 51%; 5302; 5453; and 

%0E. 

prustrum of a Pyramid: the fonuula used t o  calculate tonnage: 

Where A-area i n  square metres of section A 

B-area i n  square metres of section B 

H-perpendicular distance ( in  metres) 

S.G. is the specific gravity of the zone material 

(2.78, as  dete-ed by John Britton i n  the first metallurgical test.) 

Assays I A l l  assay vaiues are of gold in  troy Ounces per short  

English ton. 

Metric Tonne: 1000 kilograms equivalent t o  2,205 English pomds. 

One troy Ounce per short  English ton 

m e t r i c  tonne. 

= 34.2857 grams per 

INFORMATION USED: 

The data used in this estimation of eade and tonnage may 

be classed in to  four categories: 

(1) Assay information and geological logs from 120 under- 

ground A-Q wireline diamond d r i l l  holes ( total l ing 

6926 l i nea l  metres) and also from a t o t a l  of 43.muface 

8-Q wireline holes ( w i t h  a total of 6911 m e a l  metres.) 

.- 



Introduction 

Two grade and tonnage estimates of the Idaho Zone haw 

been completed by Messrs. G r i f f i t h ,  Cochrane and Clarke, u t i l i z ing  

0.05and 0.08 02. goldlton cut off grades. 

primarily on geological considerations. When a mining plan has been 

finalized there w i l l  be some sectors where variations from these grade 

and tonnage calculations w i l l  occur, and also a t  this time the effect8 

of dilution on the overall  grade may be estimated mora accurately. 

The calculations are based 

The following report s e t s  out the parameters used in the 

calculations, w i t h  a brief statement a s  t o  the geological indications 

f o r  future exploration. 

Definitions . 
Zone Material 

.. 

Altered rock in which geochemically anomalous amounts 

of gold may be expected. Alteration normally consists of various 

combinations of s i l i c i f ica t ion ,  chloritization, carbonatization, 

a lbi t izat ion and argil l ization. 

Zones: Continuous volumes of zone material. 

Blocks : Continuous volumes w i t h i n  a specific zone which met 

specified cut  off level. 

. .  

. .  
. .  

a 

C u t  off: An assay grade. Where the grade is below this value 011 

the periphery of any area, it i g  not considered in the 

grade and tonnage calculations. 
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and i t a  jo in t  venture partners, the Aquarrus Group. w h i c h  in 

wadiam Ob- O i L  Ltd . .  and Aquarius Resouzcee Ltd.. to-dry 
aanounad the results of their latee+ in-houae grade and 
taanaga eatimatmm on UIROLXN’E hdner Creak g o l d  &posit 
near E m ,  B.C. 
of the data which has been submittab to Kilbotn Eqincering 
.Led.* which is cusrently conducting a full feasibility study 
to e8t&lish tbe viability of putt lng  t h  property into 
production. 

G r l b  and ‘kenxiage estimates for the f&&a rune at the 6-05 az./tm 
cut off were 1.98 million tons at a grade 05 -127 oz./ton, and at 

0.08 o % / t o n a t  OFF,  we:* 1.405 million tone at a g=a& 

of 0 . ~ 1 0  or./t&& ’me calculationm are bascsi primarily on_ 
geological considerations. 
f inal ized there will be SO= sectore where v a r i a t i o n e  frw 
there grade and tonnage calculaticga will ~ C C U I :  

of dilution on the overall grade m y  be estfrented mre accurataly. 

%’ha rapdrt indicated that: *She gological c-onfiquration 
of the various &eraUzsd zones may make it possible to 
conahlor the ‘mixing’ of varioum grades to SIX‘: a 9 a r t i d a r  
Sail1 h84d grade (CompAtible w i t h  the Current pri:u- of gold). 
This may be dons in  order that omrall casts and ‘AS acmptable 
prof i t  margin can &e maintained during fluct.;a-i=zS zn the 
price of gold.’ 

The grade and tomage estimates are base6 LTS .*.c espioration 
work completed to date in zhe Sdsho zone. ~ *- 

that, *It is poeaibia that additional tora..i;q* ‘;dz ;a &oca*& 
in the Idaho zone te cles&. There locatl.-r.s -,-e be 
b s t d  from the ex i s t ing  underwound vorkinqe but w i i L  be 

.. cooposed of Great Basin Petroleum Ltd . ,  Ocelot: h d u s t r i e %  Ltd., 

The80 grade and tonnage fLGures are part 

i 

- i - _--- 
When a mining plan has been 

and the c fhc tp  

, . I  - concludes - 
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I Two-month feasibility study . .~-- I -,.&>.- ' 

i c. for Carolin gold prop;ertyga~I,~~~~~~."?B 
VANCOUVER - Carolin Mines fidence that the property will be 

engaged Kilborn Engineering to ment. he said, is looking for an oper- 

establish the viability of placing into per day, later increasing to Zoo0 

The feasibility study. he said, will 
president, Orval E. Gillespie, an- -mpIeted in about two months, 

and  it would require 16 to 18 
Mr. Ci l%Jic  expressed con- months after the completion of the 

feasibility study to put the prope? 
into production. 

The capital cmt, it is estimated, 
will exceed $10,oo0.000. In Septem- 
ber the company signed an agree- 
ment with the Aquarius Group, 
consisting of Aquarius Resources, 
Great Basin Petroleum, Ocelot ln- 
durtries and Canadian Obas Oil, 
which has agreed to provide the 
production financing if the fea- 
sibility study shows a four-year 
return of capital. In consideration of 
this financing the group will be en- 
titled to 50% interest in the mine. 
mill and production. 

Underground work has estab- 
lished 1.2 million tom of 0.152 01. 
gold per ton. On the hasis of a 1.ooO- 
ton-per-day operation, current gold 
prices and mining and milling costs 
estimated in !he area of SI2 a ton, 
Mr. Gillespie said that the antici- 
pated payback of the capital costs 
of the Aquarius Group would he ac- 
complished well within the agreed 
upon time. 

and  the Aquarius Group  have brought into production. Manage- 

complete a full feasibility study to ation initially at a rate of 1.ooO tons . 
'- ' production the adner Creek gold tons per day. 
z ': property near Hope 

3.4 nouncedat the annual meeting. 

~ - ~~~ 

Cj2H / / Id * d . q / 7 q  Io 0,325 
nT0 E N G I N E f P d G  - STUDIES - Carolin Mnes Ltd. has two engineering studies currently underway 
NEARDIG COMPLETION on its large tonnage gold mine at Ladner Creek, near Hope, 110 mlles 

east of Vancouver, B.C. 
The full feasibility study is being prepared by Kilborn Ehgineering Ltd. Orval E.Gil les-  

Pie, president of Carolin Mines, has reported that Kilborn has stated that t h i s  study is 
approximately 7W complete and is proceeding in a satisfactory manner. 

prepared by the companycs staff and consultants, 
is expected to be in its final form in the next two weeks. 
new ore reserve calculation will reflect an important increase over earlier ore reserve 
calculations. 

I 

I The second study is a detail ore reserve calculation and mining plan whieh io being 
This second study is nearly complete and 

Present indications are that the 



qas*tiIilk, . 

c a b m n j  together 
with Aquarius group 
on Ladner Creek bet 

VANCOUVER - Carolin Minn 
reports i t  is negotiating with-Aquar- 
ius Resources and four olher com- 
panies (the ‘Aquarius Gold  
Group”) with mpm to financing 
Carolin’s Ladner Creek property 
near Hope, B.C. This would include 
financing for underground explora- 
tion, feasibility studies, and if 
acceptable, development fmancing 
to place the property into produc- 
tion. 

Agreement in prinaple has been 
reached with the group. However, it 
ir s u b j m  to finalization of details 
and execution of formal documen- 
tation It will also be subject to reg-, 
uhtory authorities’ approval% ’. : ./’ . 

$ G t o n  decision like& in 1978 ---- 
r~~ ~~ 

drilliig program averaged 0.167 oz. 
r ton across 194 ft. and the last 

%ole 0.37 o r  per ton over 19.4 R 
While a decision on production 

awaits completion of the feasibility 
study, initial thinking of manage- 
ment was an operation in the order 
of 1.030 tons per day, a level that 
may be low in the light of presently 
high gold prices. 

VANCOUVER - Carolin Mines 
has signed an agreement whereby 
the Alberta Cold Croup can earn a 
50% interest in Carolin’s Ida- 
zone, Ladner Creek. 12 air miles 
no-t of Hope, B.C., by placing 

l l ~ ~ o  productloniTkgroup con- 
sists of Great Basin Petmleurn, Oce- 
lot Industries, Canadian Obns Oil 
and Aquarius Resources. 

Under the deal. Orval Gillespie. 
Carolin president, tells The Nonh- 
ern Miner, the A l b e r t a r p  i: 
committed to finance a S7 ,030 de 
velopment and feasibility program 
that is now under way and is sched- 
uled for completion by the end of 
1978. Upon completion of the fea- 
sibility a production decision will be 
made. Carolin is the operator. 
To date work has included 21.800 

lineal ft. of surface d iamond 
dr i l l in t  I , 542 , ft. of crosscutting. 
10,ooO neal fl of underground dia- 
mond drilling. preliminary mill test- 
ing and extensive sampling and geo- 
logical evaluations. 

Development work proceding in 
conjunction with the feasibility 
study consists of an additional 650 
f~ of crosscutting and 1 1 . ~  n. of 
underground close spaced diamond 
drilling. 

Revious surface diamond drillin 
indicated a geologic potential f o r 4 1  
miUion tons grading 0.098 o z  gold 
per ton at a cutoff grade of 0.05 02. 

Recent underground work has 
centred around the central core of 
the  gold bearing zones a n d  has 
investigated about 700 ft. of stike 

length. The minerali t ion is open 
to the north. The most r s e n t  grade 
and tonnage estimates are 1.2 mil- 
lion tons of 0.152 oz gold per ton 
with additional reserves expected 
from the current program. 

The Idaho gold zone beeomcs 
higher grade with de th and to the 
north. The third last {ole in the re- 
centlv comoleted undcreround 

. .  

q a H \ \ w  ,,,d 
x. 

&LdL + 231 \-bot - 10 
FEASIBILITY STUDY - Carolin Mines Ltd. and the “Aquarius Group” have engaged Kilborn Engin- 
CONTRACT LET eering Ltd. to complete a full feasibility study on the Ladner Creek 

gold deposit to establish the viability of putting the property into 1 production. The mine is located near Hope, B.C. 
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G C  b L "22. 
UNDERGROUND SAMPLING 
SHOWS GOOD GOLD GRADE scheduled program of diamond dr i l l ing,  2000ft. of decline and cross- 

cutt ing,is now progressing on a satisfactory basis a t  the _mine 
n m c B , c .  A delay i n  work, caused by holidays and change of road and tunnelling 
contractors, has been rect i f ied and the overall program i s  now progressing exceedingly 
well. The new underground contractor i s  "White Mine Developments" of Vancouver, B.C. 

To date, the first 492 fee t  of a single mineable ore block has been determined and 
the resul ts  have been established, so that the ore block has made 1,923 tons of ore per 
horizontal fout which gives 942,000 short tons of ore grading 0.122 troy az. gold per ton. 
Taking todais approximate value of $175 per troy oz. American o r  $192 per troy gold 02.  
Canadian, 

Additional dr i l l ing w i l l  increase t h i s  block by approximately 500 short tons per ho- 
izontal  foot which should increase the block by 246,000 short tons giving a total tonnage 
in  the 492-foot mineable block of ore equal to 1,188,000 short tons-this is appro-tely 
l/3 of the d r i l l  indicated ore zone. 

To define the block,data from the following was used: 50 surface and u n d e r e d  
diamond d r i l l  holes, 492 fee t  of main ramp plus crosscutting i n  2 sections of the ore 
block 

Assaying procedures were used to reduce any possibil i ty of error i n  results.  Mr. Gil- 
lespie said the company i s  convinced the previous 1,200 fee t  of d r i l l  indicated ores could 
be extended more than double that  length. 

The president points out that ,  "The company has done extensive research of data on 
gold mines i n  various par ts  of the world i n  order t o  f ind a similar property to tha t  of 
Carolin 
coming -- The coapany has been unsuccessful i n  accomplishing t h i s  because of the unique 
nature of the deposit. 
to base metal type deposits. 
the ore body and moving the ore by gravity and conveyor system." 

thevalue of the Carolin ore i s  equal to $22.30 per short ton 

and samples from a surface trench. 

so that the shareholders could use the data to compare the resul ts  that are forth- 

The width and thickness of the Carolin ore zone is more comparable 
Preliminary work indicatesthepossibi l i ty  of tunnelling under 

SIGNIFICANT UIIDE2GXOh.D HOLE INTERSECTIONS 

33-7 28.5 ft. 0.059 ; has continued uninterivpted for  the l a s t  three 
10 miles north o nr-8 16.1 0.109 ; months a t  the m z a e m  

m-9 15.3 0.008 ; Hope,B.C. A t o t a l  of 200 meters('a5 fee t )  of a 
Iu-10 19.0 0.105 ; 3 ~ 5  by 3.3 meter(l0 f t .  x 10 ft.) decline a t  
ru-11 39.4 0.159 ; minus 20:; has been completed since January 
Iu-12 32.6 0.165 ; bringing the to t a l  of the  underground work 
~u-13 z.l!.. , 6 0.112 ; t o  53@ mete>-s(l,7W l ineal  feet) .  
IU-14 124.0 0.140 ; There has been a t o t a l  of 1,560 l ineal  meters 
nr-16 9'1.. 9 0.175 I I (5,118 ft. ) of 4-r: wire l i ne  dr i l l ing  i n  36 
nr-17 33- 0 0.127 ; d r i l l  holes. The undergromd di-illing rate  i s  

nr-18 ;,2.0 0.112 ; three shif ts  per d r i l l  per day. 
nr-19 16.7 0.166 ; A t o t a l  of just  over 1,000,000 short  tons 
Iu-21 79.2 0.115 ; has beeil indiceted by the decline t o  the point 
nr-27 33.3 0.193 ; '700 iiiorth' irhich i s  approximately one th i rd  
Iu-29 39.4 0.197 ; of the length of the decline.Thc grade is  0.122 
nr-32 142.5 0.151 ; t r o y  ounces of gold per short ton a t  the 0.05 

m-32 59.0 0.122 ; amount of hisher grade material a t  higher cut 

------------------------------_----_-------l 
; duriw the next phase of dr i l l ing w h i c h  w i l l  

; the 3,000 meter(10,OOO foot)mark. per ton rrere made i n  holes No.Iu-l5,IU-20, 

-------------------------------------------l dr i l l ing  trill be completed 1rithi.n one month 
Note-The gold bearhg mineralized bands ; t o  re-evaluate grade and tonnage of potential 
trend northerly and dip a t  moderate angles ; mineable blocks north of TOO and along the  
t o  the east. A l l  holes dr i l led perpendicul-; next ti:o thirds of the underzround work. 
ar t o  th i s  a t t i tude represent approximate ; The company i s  c o n s i d e m  additional under- 
t rue thickness. iJo holes were dr i l led down ; ground exploration vrorlc t o  determine the 
dip. Several of the € la t  holes dr i l led t o  ; potential of the Id&o gold zone *her along 
the east were prosoect hole3 t o  aid side- ! strilce. A t o t a l  s t r ike l e m h  of 360 meters 

Carolin Mines Ltd. h&?epuT6 ed that  undergrohd .l--ll_.__...._._.._._.__ _-.-....... I 
decline work aud underground diamond dr i l l ing . - - _ - - - .  Hole No. .... Vidth _.__. ft., ~ 0z.Go- _- .__ I -+ 

I 0.137 ; currently scheduled t o  be upgraded t o  two d r i l l s ,  57.2 

inciudilz 103.5 ft. 0.180 

including 20.5 ft.O.287 ' off levels. An additional 30 holes are planned 

; ounce cut-off level. There i s  a considerable 

Intersections Of less than O Z *  ; bi - ix  to t a l  ~ ~ d c ~ g ~ u n d  dril l-  t o  just  over 

, , The company anticipates that sufficient 
IU-22, nr-25, 1u-211., 1x7-25, IU-26, 
Iu-23,Iu-70,Iu-31 

1~O0.75(APRIL 19,1978) + GEORGE CROSS NEIL3 LETTER LTD. + TFlkTY-FIRST YDW OF PUBLICATIOIJ + 



+Better Grade Gold Vblues Cut i n  Underground D r i l l i n g  and D r i f t i n g  program 
kaaay Results From First $our Holes ; Car Samples Fr& Upper Idah o Crosscut i"' Hole No. Interval  In te  ersect ion Ozo/T 

Gold - From To Metr Metres 
1 2 7 . 2 8 4 a  l j . 6 7  44.8 0. 1 .7  0.14 

including i.83 15.8 .2l3 185.2 187.1 1.9 0 20 
2 6.30 46.30 40.00 l 3 l . O  .138 I 187.1 189.9 2.8 103 

including 9.48 31.1 .203 189.9 191.8 1.9 .063 
3 19.34 45.30 26.96 85.17 .088 191.8 194.4 2.6 ,050 

including 3.78 12.4 .172 : 194.4 196.6 2.2 -152 
4 7.77 24.20 16.43 53.9 .168 ! 196.6 199.6 3.0 .190 

.16 

.33 
O w l  ELGillesoie. uresiden't of ! 207.8 206.8 2 .o -19 

including 2.05 6.72 .58 199.6 201.8 2.2 ! 201.8 203.8 2.0 
- -< -- 

Carolin i4ines Ltd.,iold thr! a n n u l  m e t - w p  ---I---I Sampies From Wall. of Decline 
iw that ,as  ant ic ipated, the u n d e r ~ o u n d  : Distance from Sample 

Gold 
program has provided ever more encourag; Netres 

2.5 from underground and results f o r  the ! ~~~ I .1 rr 

Oz./t 

0761 
Portal ing  results. Ten holes have been dr i l led :  7 9 6 . 1  --- 

7.. 

ryu.0 L.33 .N first four a r e  reported above. The six 1 2oo.5 
unreported holes were a l l  i n  the zone 
and appear t o  be of a t  l e a s t  similar 
grade. He pointed out t h a t  it is qui te  important t o  know t h a t , u n t i l  now,the colnpeay has 
referred t o  the gold deposits of the company, located 10 miles n=hg€Eope,B,C,, as 

virtually impossible t o  view with the naked eye(micro or 
'no seem'). Now,however, native gold, c l ea r ly  v i s i b l e  t o  the naked eye, has been observed 
i n  d r i l l  core and i n  the main decline. 

Be of Nov.14, the m i n  decline has been driven a t  a grede -20° f o r  a distance of 251.2 
Estres (824 f t .)  and has recent ly  been tvrned mine eastand is now cross cu t t i ng  on t he  
700 metre section. The decline has opened the Upper Idaho zone mine ra l i za t ion  f o r  47 metres 
(154.2 feet). The weighted average of 29 assays (approximetely three assay samples per round) 
from car samples across the first 22 metres(72.2 ft.) of the Upper Idaho Zone is 0.165 oz. 
gold per  shor t  ton. 

The decline is proving some 2,800 t o n s  per  foot  of advance and if this continues t o  
the  full 800 f e e t  of advance then one can o a l c u b t e  the ant ic ipated proven tonrage a t  the 
end of the program (2,240,000 tow).The program of underground decline,  cross  cu t  aad',drFfting 
ha6 6mae 600 f e e t  t o  go t o  reach the area of the 1?0.33 and No.34 diamond d r i l l  holes. It 
is expected t h a t  it w i l l  take smo 10 weeks t o  reach this point a t  which t i m e  the ccmpaw, 
w i l l  make B decision on p e r b p s  admncing the underground working beyond the present planned 
l i m i t .  . .  
w e l l  underway p r io r  t o  the completion of the underground progmm. The bulk sampling p lan t  
is expected t o  be ready f o r  operation i n  about s week and it w i l l  have a capacity of 25 
tons per hour or 600 t o r s  per day. 

The meeting authorized the directors  t o  proceed with increasing the c a p i t a l  of t he  
compny f r o m  5,OOO,OOO shares t o  10,000,000 shares a s  well a s  approving the delet ion of 
N.P.L. from the company name. The meeting was also to ld  t h a t  the company is now working 
on the spending of the second $400,000 from Worvan Management which group has entered 
an agrement  t o  provide up t o  $1,:00,000 f o r  the current exploration an& developnent program. 
The financing agreement gives Norvan the  r igh t  t o  acquire up t o  1,000,000 of 
Carolin treasury shares i f  a l l  of the $l,5OO,OOO loans a r e  advanced by ilorvan t o  the ccmpaqY. 

1.65 * 045 
202.3 1.30 * 36 1 

being of very f i n e  cons%s.'-nr- 

. .. , .  
1lr.Gillespie to ld  the meeting 'chat it is hoped t o  have the  f inal  f e a s i b i l i t y  study .'.', . .  

., 



Letters 

Geostatistical study 
The Editor, Western Miner 
In reference to the excellent ‘Geostatis- 
tical Study of the Ladner Creek Gold 
Deposit of Carolin Mines Ltd’ by 
Montgomery. Sinclair, Symonds, and 
Giroux(hlar77 Western Xliner), thereis 
one point with which I strongly disagree. 
While the evidence i s  not conclusive, the 
preponderance of evidence suggests 
very strongly that the gross form of the 
deposit is determined not by a fold, but 
by a series of facies changes, wherein a 
group of aphanitic to fine grained car- 
bonaceous sediments (known locally as 
the ‘Dead Stuff in the Middle’) ‘shale 
out’ to the west. 

Calculations of true thicknesses from 
core angles of the ‘Dead Stuff in the 
Middle’ show that there is indeed a 
progressive thinning of true thickness to 
the west, and the intertingering nature of 
the contacts are illustrated in their 
General Geologic Cross-section. 

The lowercontactofthe ‘DeadStuffin 
the Middle’ to the southeast of the dril- 
ling area is quite definite and can he fol- 
lowed for over 1.2 km. 

Lack of distinct marker beds, the 
generally very fine grained nature of the 
sediments, and varying degrees and type 
of alteration make conclusive determi- 
nation of the gross structure impossible 
with the present state of knowledge. 
Other definite facies changes can be 
shown within the drilling area however, 
and after over three yean of living with 
the area and the Idaho Zone in particu- 
lar, I feel cpite strongly that the lateral 
changes in the sediments are due to 
sedimentary facies changes rather than 
fnldine. 

Y 

David ,Griffith 
Carolin Mines Ltd 

The Editor, Western Miner 
We appreciate the comments made by D 
Griffith regarding our paper ‘Geosfatis- 
tical Study of the Ladner Creek Gold 
Deposit of Carolin Mines Ltd.’ Our 
paper is geostatistical in nature and is not 
an expose of the geology of the Ladner 
Creek gold deposit. Never-the-less. a 
briefgeologkal descriptionofthe deposit 
was included because we believe that 
many aspects of geostatistical studies are 
closely tied togeologicalfeatures. One of 
the most important features i s  geometric 
form of the field of mineralization under 
study. It i s  this imporlince of form that 

30 WESTERN MINER June 1977 

led usto describethe mineralized zonens 
having the shape of n recumbent fold. 
Our use of the word ‘fold’ is in quotation 
m. k . ’  .ir s i n  each of the 3 places i t  i s  used in 
our introduction. to emphasize the de- 
scriptive rather than genetic meaning of 
the word. It was perhaps an unfortunate 
use of words because of the ambiguity it 
engendered. In  fact, ourcross section of 
the geology of the deposit was prepared 
from niore detailed section5 interpreted 
and prepared by hlr Griffith for which 
we are most thankful. 

In summary, our only disagreement 
with Griffith’s comments i5 his 
implication that we are passing 
judgement on the genesis of the Ladner 
Creekgold deposit. No such implication 
was intended in our brief descriptive 
section on the geometry of the min- 
eralized zone. 

J H Montgomery 
A J Sinclair 

D F Symonds 
G H Giroux 

NWT loses land 
The Editor, Western Xliner 
1 have noted the anguish of Mrs Dickson 
and your explanation of the transporta- 
tion of the Aishihik (Letters, February, 
1977). 

On the CBC Television Show “Front 
Page Challenge” of Monday, May 2, 
1977, Gordon Sinclair and Pierre Berton 
(who should know better) happily placed 
Headless Valley and the Nahanni in the 
Yukon. 

1 do not know whether this item will 
reconcile Mrs Dickson to Southerners 
who muck about north of “ 6 0 ’ .  but as 
the mannger of the Expos said at the end 
of the 1976 season: “You win a few and 
you lose a few”. 
Tom S Smith 
Vancouver, B.C. 

Mew sales outlets 
for Maiser 
At the annual meeting of Kaiser Re- 
sources Ltd in May 1977. new prices for 
coal and new sales outlets were an- 
nounced. Although the sales to Japan, 
kaiser‘s largest markot, were down in 
1976 in voliime and it is expected that 
new demand will remain soft for some 
time to come, the Japanese customers 
have agreed to a price increase of 42 
cents a long ton retroactive to I Jan 77. 
The price can be reviewed I Apr‘77. 

A new long-term customer for metal- 
lurgical coal i s  the Pdistan Steel Xlills 
Corporation Ltd, at Karachi. This new 
steel company i s  due to stan production 

in 1978. and Kaiser are to be the primary 
coal supplier, at the same price as the 
Japanese contract. From 1979 Kaiser 
expect to ship between 1.3-million and 
2-million tonnes over a five-year period. 
The exact rate is to be decided by 30 
Sept’77. 

Kaiser are also due to ship a 20,ooQ 
tonne trial cargo to Somisa, an Argentine 
steel company, by 31 July’77. Somisa 
have an option for a further 20,000 ton- 
nes in 1977. 

An additional trial cargo of 40,ooO ton- 
nes i s  to be shipped to Brazil by 31 
July’77. 

The Hosmer-Wheeler project (a p r o p  
osed underground hydraulic mine: Con/ 
Miner March’77 p25) could go ahead if 
current sales negotiations are successful, 
though the market for new coal is limited 
and the project competes with other 
proposed coal developments in Canada 
and Australia. Negotiations are under 
way to include the Bruilian Companhia 
Vale do Rio Dace as a partner in the 
project (which already involves hlitsui 
Mining Company and hlitsubishi Cor- 
poration). 

It is foreseen that Japan’s demand for 
metallurgical coal during the next I5 
years will continue to grow, though not 
dramatically. Kaiser project sharp in- 
creases in metallurgical coal demand by 
Korea. Mexico. and the Peonles Reoub- 
lic of China. ’ 

It is honed that nezotiations will soon 
be complete for a new collective agree- 
ment with the United Mine Workers of 
America. Contracts have been signed 
with the longshoremen at Roberts Bank 
and office and technical employees at 
Sparwood. 

Sale of 3.5-million shares by Kaiser 
Steel to the Canadian public increased 
public ownerzhip to 41% in 1976. The 
company has applied to the Foreign In- 
vestment Review Agency (FIRA) for a 
ruling which would exempt Kaiser Re- 
sources from the FIR Act. 

INVESTMENT CUT IN JAF’AN 
It is reported that Japan’s six largest iron 
and steel firms are to cut their equipment 
investments in fiscal 1977 to 34.656 
below the total for the previous fiscal 
year. Planned investment totals about 
815.5-billion yen (US$2.9-biliion) or far 
below the level of one-trillion yen 
(US$3.6-billion) for the fust time in two 
years. 

Steelmakers predict that their annual 
investments for the rest of the 1970s will 
have to be kept at about the same levels 
as in fiscal 1977 in light of the demand 
outlook for steel. Their investments SO 

far have accounted for about 20% oftokd 
investment in the industrial field. Con- 
sequently, it i s  expected that the sudden 
decline in investments by the iron and 
steel industry will s e ~ u s l y  affect future 
business trends. 



correlation beyond this sample spacing. 
The variograms appear reasonably well 
defined in spite o f  the uneven distribu- 
tion o f  drill holes and illustrate well the 
useful application o f  geostatistical 
mctliods early in the evaluation o f  min- 
eral deposits in general. The principal 
advaiitage of the procedure i s  that a 
slatistical error can be calculated for 
estimates of tonnage, mean grade, etcct- 
era, so that the uncertainty of estimation 
can be quantified. For the Ladner Creek 
gold deposit. assuming normal error 
distribution, we estimate with 95 percent 
uncertainty a minimum of 3.0-million 
tons ofurepdingO.098 2 0.015 ozgold 
per ton in  the upper and lower limbs of 
what seems to be a recumbently folded 
mineralized structure. 

The fact that a spherical geostatistical 
model with range (a) o f  IS0 feet and a s i l l  
(C,) that i s  large relative to the nugget 
effect (Co) can be fitted to the data means 
that global estimates will improve prog- 
ressively as sample spacing decreases 
from 150 feet. Thus. we find a very 
substantial decrease in error estimates 
for an approximately 100 feet by IOOfeet 
grid compared with those errors esti- 
mated from existing drill data. I t  is 
apparent that this kind of study could be 
repeated for several patterns and diffe- 
rent amounts of additional data to 
minimize drilling costs by optimizing 
drill hole locations to provide an accept- 

able margin of error to estimations of 
tonnage and mean grade. 

It i s  to be emphasized that a variety of 
empirical methods ofgrade and tonnxge 
estimations might produce values that 
correspond closely \r.ith the figures re- 
ported here. The main dificulty with 
such techniques i s  that one i s  inclined to 
accept the precise values ofthe estimates 
without being aware oftheirquality. The 
big advantage o f  a geostutistical ap- 
proach as shown in this study is that the 
magnitude ofestimation errors is known. 
For the Ladner Creek gold dcposit. 
available data provide grade and tonnage 
estimates good to approximately 20 per- 
cent. There would be little point to 
quoting such estimates to 6 or 7 signific- 
ant figures as i s  done commonly in many 
empirical ore estimations! 

We have outlined a study based on a 
cut-off grade of 0.05 oz Adton. A 
comparable study could be done for any 
desired cut-off grade, and. io fact, we are 
involved in such an evaluation based on a 
cut-off grade o f  0.09 oz Au/ton. Note 
that ore thickness i s  affected by cut-off 
grade. hence, accumulation (grade x 
thickness) i s  also affected. Consequent- 
ly, each cut-off grade defines new vari- 
ables for which new structural analyses 
(ie, variogram models) are required. 

If classical statistical methods were 
followed the estimation of thickness 
would be 96. I with a standard deviation 

ofS2.21. Thus.the standarderrorofthe 
mean i s  52.21/ L'n = 9.23 or a relative 
error o f  (9.23196.091 x 100 = 9.61% 
which compares fairly closely with the 
error we quote. However, to reduce the 
error to 5%, rcquires a standard error o f  
4.8 which in  turn requires a total of I18 
randomly located drill holes (ie, 86 addi- 
tional holes). I t  is apparent that ignoring 
the autocorrelation and relying on statis- 
tics of independent variables could lead 
to financial disaster! 
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Table 111. Global estimators for a grade cutott 
of 0 05 oz/ton 

Relative 
Mean Variance slddev 

Thickness 98.7 97.9 1 0 . 0 ~ ~  4 0 -  

Accumulation 9.66 1.18 11.2% 
Grade 0.098 0.00005a 7.7":. 

50 - 

30 - 

20 - 

Table IV. Error est males based on 22 add - 
tional drill holrs with locatnons sno.vn In F g 6 

Thickness Accumulation Grade 

mean 98.7 9.66 0.098 
S 4.77 0.588 0.004 
I00 s/m 4.8% 6.1% 4.1% 

We have assumed on geological 
grounds that the deposit i s  continuous 
withinthearsaoutlinedin~gure3.Thus. 
the error in volume estimation i s  due to 
uncertainty in thickness, ie, a relative 
error of 10%. I n  addition. a smallerror i s  
contributed by the conversion factor f. 
These lwo soitrces of error are indepen- 
dent and, hence, are additive. Assuming 
a variance of 0.5 for f a  relative m o r  of 
about I I%isobtainedfortonnage. l f the 
distribution of tonnage estimates is nor- 
mal (a reasonable approximation) there 
i s  a 95 percent chance that tonnase i s  in 
excess o f  X - 1.65s; ie. in excess of 
3.0-million tons. 

EFFECTS OF 
ADDITIOXAI, WORK 
One ofthe principal advantages ofgeos- 
tatistics i s  in calculating the effects that 
additional samples have in reducing es- 
timation errors. This arises from the fact 
that once the autocorrelation function 
(the semi-variogram) is established the 
geometric disposition of samples con- 
trols error estimates. Consequently, we 
canassume any sample sites (drill sites in 
thiscase) we wish andcalculatethe error 
corresponding to that particular pattern 
of data. For the Ladner Creek gold 
deposit we have done the calculation for 
the situation in which 22 hypothetical 
drill holes have been added to the 31 that 
now exist in the block we are evaluating. 
This new geometry closely approxi- 
mates a 100 feet by I00 feet drilling grid 
over the ore block we have defined for 
estimation purposes. Estimated errors 
are given in Table 1v. 

There i s  a very significant improve- 
ment in the estimation errors for both 
grade and thickness, both being about 
half o f  what they are with existing drill 
data, and this with an additional 22 well 
located drill holes (see figure 6). The 
corresponding relative error in tonnage 
estimation i s  reduced to 4.W. 

DISCUSSION 
The deposit appears isotropic for the 
scale and type of  study we report here. 
Semi-variograms for both thickness and 
accumulation have equal rangss of 150 
feet indicating autocoirelation over dis- 
tances less than 150 fee; and lack of 

0 100 200 3 M  400 5n 

LO9 Ifeel1 
Figure 5: Semi-variogram for accumulation (grade x thickness). The jagged curve represents 
real (experimental) data; the smooth curve is a spheical model fined to experimental dala and 
having paramelers given in the text. 

f 
D 

Figure 6: Plan of real drill holes (numbered open circles) and vertical projections 01 Au-sulphide 
intersections for inclined holes (numbered open squares). Compare with Fig 3. Black circles 
indicate existing drill holes no1 used in grade and tonnage estimations. Open triangles are 
proposed new dill hole localions that would reduce errors in estimations by aboul5096 lo give a 
10% error at lhe 95% conEdence level, Small redangular blocks wilh medially arranged drill 
holes are weighting areas used in calculalions. * 
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Figure 4: Semi-variogram for thickness. The jagged curve represents real (experimental) data; 
the smooth cuwe is a spherical model fined to experimental data and having parameters given in 
the text. 

Table I: Basic drill hole data (0.050 cut-off grade) 

HOLE 

1 
2 
3 
4 
5 
6 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

t22 
23 
24 
25 
26 

t27 
28 
29 
30 
31 
32 
33 
34 
35 

t36 
t37 
t38 
t39 

X 

10132 
10161 
10233 
10291 
10317 
10067 
I0211 
10204 
19133 
10108 
10071 
10007 
10190 
10270 
10125 
10053 
09987 
10114 
09993 
09864 
09865 
09967 
10252 
10181 
10336 
10362 
10056 
09955 
09999 
09870 
09722 
09687 
09872 
09848 
0951 1 
095.88 
09943 
09856 

Y 
10013 
10029 
10026 
10062 
10003 
10018 
10176 
10113 

. 10095 
10176 
10108 
10108 
10220 
10220 
10220 
10226 
10226 
10313 
10309 
10221 
10110 
09983 
10112 
09933 
10111 
10220 
09983 
10320 
10417 
10432 
10642 
10831 
10891 
10768 
10681 
11172 
09941 
09865 

TH 

129.10 
92.30 
6.60 
6.70 

10.20 
173.10 
116.80 
119.10 
104.20 
62.30 
84.80 

123.80 
116.50 
141.80 
72.50 
62.20 
94.60 

135.60 
44.20 
72.80 
31.70 

126.90 
80.10 
78.40 
48.90 
8.50 

152.70 
118.80 
158.90 
119.40 
174.40 
167.80 
191.00 
38.50 
0.00 

103.30 
16.40 
0.00 

GRADE 

0.1286 
0.2057 
0.1204 
0.0344 
0.0479 
0.0564 
0.0745 
0.0846 

0.0747 
0.0664 
0.0951 
0.1045 
0.0803 
0.1079 
0.1273 
0.1195 
0.0750 
0.1001 
0.0317 
0.0484 
0.0763 
0.1681 
0.0697 
0.0636 
0.0450 
0.0682 
0.1237 
0.0712 
0.1549 
0.0566 
0.1634 
0.1104 
0.0657 
0.0000 
0.0270 
0.0400 
0.0000 

0.1376 

ACC 

16.600 
18.990 
0.795 
0.230 
0.489 
9.763 
8.702 

10.076 
16.422 
4.673 
5.631 

11.773 
12.383 
11.387 
7.823 
7.918 

1 1.305 
10.170 
4.424 
2.308 
1.534 
9.683 

13.465 
5.464 
3.110 
0.382 

10.414 
14.700 
11.314 
12.525 

9.871 
27.419 
21.086 
2.529 

0.0000 
2.796 
0.759 
0.00 

tdrill holes outside blocklo be estimated 
X and Yare eastings and northings respectively, in feet; 
TH = apparent thickness; GRADE = weighted average grade; 
ACC = accumulation (TH x GRADE). 
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t ive standard deviation, 1.081 
9.66 x loo%, i s  11.2%. 

The global variance for grade (g) i s  
calculated from the following expres- 
sion: 

u u  (2rap . a +.....)I 
a p  

Where g i s  9.66198.72 = 0.098, the mean 
grade, p is the mean thickness, B is the 
mean accumulation, ug>. v u:;; are 
their respective variances and rap i s  the 
simple correlation coefticient for ac- 
cumulation and thickness (rap 0.74), 
A value of  O.oooO58 was obtained for 
global variance o f  grade (ug2). The 
standard deviation i s  0.0076 and the 

P 

relative standard deviation is 0.00761 
0.098 x 100% is 7.7%. 

In terms o f  confidence limits. assum- 
ing a normal distribution, the following 
inequality may be applied for 96 percent 
confidence: 

6 - 1.96~) < 2 < (Z + I.%n) 

where X i s  the estimate of  a parameter 
and u is the error (standard deviation). 
Therefore, we may state that there is 
95% confidence that mean thickness (m 
falls in the interval 98.7 5 19.4 feet. that 
mean accumulation (Z) falls in the inter- 
val 9.66 t 2.12 feet-ozfton, and that 
mean grade (6) falls in the interval 
0.098 ? 0.015 oz'ton. 

TONNAGE CALCULATION 
Tonnage was calculated according tothe 
following equation: 

s x p  
f 

where S i s  the area of the block, i s  the 
mean thickness, and f is a factor to 
convert cubic feet to tons. A value o f  
11.45 was used for this conversion fac- 
tor. This total tonnage of  the block 
estimated (figure 3) i s  3.65-million tons. 

Table 11. Parameters for isotropic semi- 
variogram models for thickness and accumu- 
lation 

THICKNESS (random grid) 

T =  __ 

Parameter Value 
CO 500 
C, 2000 
C 2500 
a 150 

rn, 98.7 

ACCUMULATION (random grld) 

CO 10 
C ,  25 
C 35 
a 150 

ml 9.7 * 

. .  

, 

I 

! 



at-e \vell-defincd distances beyond which 
y(h) k c o m e i  approximately constxnt. 
I ~ h i c  dis twcc i5 called the rnnpe (a) ;ind 
y (a  1 i) is the sill. At distance5 less than 
ths mnge. thc variance of the s;iniple 
pairs is related to distance and hence. is 
called the znne of  influence. Beyond the 
range sample pairs are without mutilal 
influsnce. 

C A I , C U I , K ~ ~  OF nmxs 
hleans were calculated for thickness and 
accumulation using the reciprocal of;tre:i 
to ueight the \%lues for individual 
blocks. Although this is not a strict 
statktical prncedure, it was fe l t  that this 
approach was sound hcc;rure of the 
uneven (non-random) dislrihution of 
data. Some small block5 have numerous 
drill holes whik other larger block* have 
only one. In order to weight the 'wdl- 
hnled' areas more, the following formula 
was used: 

where Ai's are areas of  blocks (i) used in 
the calculations. Calculated means are 
listed in T;th!e I I .  

Standard deviation for thicknsis .is 
74.7 for 0.05 oimce per ton cutoff. For 
accumulation the standard devisition is 
6. I .  T h e  standard deviations itre me:!- 
surss ofdispersion of the ore intersection 
mean values fur the 10 small hlncks used 
a s  a hasis fnr weishting mean5 (see figure 
3) and are not to he construcd a s  repre- 
senting dispersion of  individual drill hole 
data. Using the figures for mean thick- 
nessandaccurnulation shown inTiible I I  
a mean grode of0.098 ounce gold per ton 
was obtained for the 0.05 ouncc prx ton 
cutoff. 

I'REClStON OF ESTIMATKS 
In order to calculate the global variance. 
that is, nn errorestimatC for mean values 
relalingtothe cntire orebody. the estima- 
tion block w:is divided into IO rcct;ingles 
as shown in fugme 3. If more than one 
drill hole was present per block. funher 
sub-divisions were made to make a total 
of 26 such blocks. These were selected SO 

that drill holes fell on median Jinec along 
the sub-hlocks. 

T h e  global variance wasapproximated 
by: 

26 

n o g e t  linc 
term term 

Figure 3: Locations of existing vertical and steeply plunging drill holes. Superimposed on this 
plan is a large rectangular block within which the Au-sulphide mineralass0ciation is thought tobe 
continuous. Numbers at the corners of the diagram are grid reference lines for the  property. 
Small rectangular blocks with drill holes arranged more-or-less medially represent areas used a s  
weighting functions a5 described in the text. 

The nugget term is detcrrnined by 
dividing the nugget elfect (Cu) by the 
number of samples (n). This represents 
the variance contributed by microstruc- 
tures smaller than the scnlo at which the 
variogram was calculated. I n  addition, it 
concludes ;my erron in measurement. A 
line term is calculated hy summing the 
estimation variances (uiYl i ) )  for each 
linc. weighted by the squares of line 
lengths (I i). This represents the total of 
the variancc contributed by extension of 
the known data (drill hole assays) alonga 
line (Ii). 

10 
X (D. h.)WE, 

+ i = l  
[X(Dih$Y 

I I  

slice 
term 

The slice term is determined by sum- 
ming the estimation variances by) for 
each block weighted by the squares of 
the areas .of the blocks (Dj$). This 
represents the tofal of the variance con- 
tributed by extension of the known data 
over an area (Di$ ). 

Thc individual estimation variances 
u.(l.)and uEi were datermined graphi- 
cbl$ iising ihfomation obtained from 
the semi-variograms for thickness and 
accumulation (figures 4 and 5) .  Resuks 
of the calculations are shown in Table 
111. 

Forthickness.the n u s e t  term i s  19.2. 
the line term is 71.1 and the slice term is 
7.61 togiveaglobal vari:mceof97.9.The 
standard deviation is 9.89 and the rela- 
t ive s tandard deviation. 9.89' 
9R.7 )I IW+, is 10.0%. 

For accumulation, the nugget term is 
0.39. the line term is0.71. the slice term is 
0.07handtheglobalvarianceis l.18.The 
spand;ird deviation is 1.08 and the rela- 
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‘fold’, the two zones. vfcourse. hecome 
a single zone. 

I n  order to define the limits of the 
lippel- and lower mineralized zuncs. 
geological boundaries were selected fur 
both top and bottom uf the upper zone 
and for the top of the lower zone. An 
assay boundary of 0.050 ounce per ton 
gold was used forthe hottom ofthe lower 
zone where a geological boundary was 
not so clearly defined. The X-Y coordi- 
nates given in Table I and u\ed for 
cornputins a variugram on a random grid 
were dcfined as vertical projections of 
points from the middle of the combined 
zones drill hole intersections. 

Thicknesses were taken as the iincor- 
rected drill hole intervals because the 
angles of intersection with mineralized 
zones are not known exactly although 
drill holes are more-or-less perpendicu- 
lartothe tabulargold-hearing zones. The 
apparent dip of the gold-bearing zones 
appears such that corrections would be 
less than 10% of intersected thickness in 
the worse case and. at this stage, need 
not he taken into consideration. 

Table I contains the basic drill hole 

d a b  used for rc\erves estimations with a 
O.Oi0 ounce per ton cut-or. 

OLTLIXE OF 
GEOST.4TISlICAL PROCEDURE 
A critical cv;iluation of available data 
indicated that geostatisticd methods 
could be applied most uwfully to totid 
tonnage and averape grade estimations. 
Ev;tluations relating to specific blocks 
must i i u i i i t  much more cumplete aswy 
coverage. The general study first in- 
volved a ‘structural study’ where struc- 
ture here refers to zones of auto- 
correlation its indicated by a semi- 
variogriim . 

The semi-variogrim is half the mean 
squared difference of values separated 
by a distance h as given by: . 

where y(h) is the semi-variogram for k g  
h (lag is spacing of samples). X I  is value 
at location i, xl+h is value a distance h 
from i, and n is the number of pairs. 

Experimental semi-variograms were 

Figure 2: General geologic cross-section, Ladner Creek gold deposit. For location on plan 
compare drill hale numbers with Figure 3. Au-sulphide concentrations are within the albitized 
quartz-chlorite-carbonate schist. 
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calculated by computer sepaKltely for 
thickness and iiccumulation in four dif- 
ferent directions (NU‘. N .  NE. E) in a 
horizontal plane. 

Once  the experimental semi- 
variogram hiid been determined a 
smooth mathetical model was fittedtoit 
and this model forms the hacis ofgeos- 
txtisfical ciilciilation. I n  many cases, 
including this study. a spherical model 
describes experimental semi- 
variograms adequately. Thi5 spherical 
model lias the form: 

y(h) = C i  + C ,  y ( h )  for h s a 
= co + e ,  for h > a 

where: 
Co is a nugget effect (essentially a 
random part of the variable) 
Ca is the sill of the semi-variugram 
a is the range of the semi-variogram 
and h is the lag or separation of samples 
and takes on many values to outline the 
form of the semi-variogram. 

These models provided the basis for 
error estimations. A large block 
selected for reserves estimation on 
geological grounds was divided into 
smaller blocks (figure 3) related to the 
configuration of the drill holes. These 
smaller blocks of variahle size are 
necessary to provide different wei~htsto 
the errors attached tu drill holes with 
variable spacing.. Calculations were 
then made for tonnage. grade and ac- 
cumulation and also estimates of error 
for those values. The procedure follows 
that of Sinclair and Deraisme (1974). 

RESULTS 
Experimental semi-variograms were 
calculated by computer in four directions 
usingarandom grid comput;ition. Figure 
4 illustrates the average semi-variogram 
fur thickness. and figure 5 the avemge for 
accuniiilatiun. Spacings (h) of 25 * 12.5 
feet, 50 * 12.5 feet, etc. were used to 
obtain average y(h) values. The average 
semi-variograms for thickness and SIC- 
cumulation seemed good estimations of 
each of the corresponding directional 
variugrams. Thus, isotropy was as- 
siimed and spherical models were fitted 
to both average semi-variogmms. These 
modcls are shown by the smooth curves 
in fugures 4 and 5 and their parameters 
are given in Table 11. 

The hehaviour of the curves near the 
origin provides some information about 
the continuity ofthe regionnlization. For 
example, in figures 4 and 5.  which 
illustrate the model variogrdms for 
thickness and accumulafion. there are 
discontinuities ofthecurvcsat the origin. 
This is called the nugget effect and may 
be due to superimposed structures at a 
scale smaller than that of the sampling 
grid or it may br due in p;irt to errors in 
measurement. I n  the variogiams, there 

f 
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J H Montgomery', A J Sinclair'*, D F Symonds', G H Giroux' 

A geostatistical casestudy isoutlined for 
the Ladner Creek gold deposit of Carolin 
Mines Limited. The study provides pre- 
liminary global estimates for a block 
based on information in 38 diamond drill 
holes and  selected on the basis of 
geological information. In situ reserves 
are estimated to be  3.65 c 0.80 million 
tons averaging 0.098 t- 0.015 oz gold 
per ton at the 95% confidence level as- 
suming normal error distribution. 

This example illustrates the advan- 
tages of geostatistics when applied as 
early as possible in the evaluation of a 
mineral deposit. In this case, the study 
provides an estimate of the quality of 
grade and tonnage figures based on 
available data and outlines an optimum 
disposition of 22 additional drill holes to 
reduce the  estimation error by about 50 
percent. 

The geostatistical approach to ore grade 
and tonnage calculations is based on the 
theory of regionalized variables, that is, 
those variables such asgrade.thickness, 
etc. whose vdlues are related to the 
surrounding values. The methods were 
developed by Matheron (eg. 1971) and 
extended by others in applications to 
many types of mineral deposits (eg. 
Sinclair and Deraisme. 1974 and 1976). 
By using sampling data such as drill 
holes, a structural analysis of the deposit 
may be made and an estimation of the 
accuracy of calculated values deter- 
mined. A structural analysis, in the sense 
used here, concerns an evaluation of the 
extent to which neighbouring values o f a  
variable are correlated (ie, extent of 
auto-correlation). In an obvious case 

*Montgomery Consultants, Vancouver, BC 
'"Department of Geological Sciences 
University of British Columbia, Vancouver 

Figum 1: Location map of Ladner Creek gold deposit of Carolin Mines Ltd. 

auto-correlation manifests itself as high 
grade zones within low grade zones, 
such as ore shoots in a vein. 

The Lidner Creek gold deposit of 
Carolin Mines Ltd is near Hope, BC 
(figure I)  and has a sheet-like form in a 
clastic pile that has been folded recum- 
bently. Crest of the 'fold' is to the west; 
sub-parallel limbs and the axial plane of 
the 'fold' dips gently to the north (figure 
2). The southendofthedeposit cropsout 
onthenorthsideofLadnerCreekvalley. 
Ore minerals consist mainly of pyn'te, 
arsenopyrite and pyrrhotite with small 
amounts of chalcopyrite and gold. Spa- 
tially related extensive albitization ap- 
pears to have favoured the coarser- 
grained greywdcke members within the 
slate, greywacke, greenschist sequence. 

At the time of writing this report, the 
deposit has been outlined by 38 diamond 
drill holes, It is open lo the north but 
surface drilling becomes more costly in 
this direction because of the northerly 
dip of the deposit. Consequently, the 
next phase of work will include under- 
ground drilling from a decline into the 
southern part of the deposit. 

A block was selected for reserves 
estimation based, in part, on geologic 
information obtained from drill holes and 
includes both upper and lower zones of 
the deposit (ie, upper and lower limbs of 
the 'fold'). Therefore, these initial esti- 
mations should be termed geologic or 'in 
situ' reserves. Additional estimations 
can be made using various cut-off grades 
or other .criteria based on mining 
method, but detailed studies are not 
warranted at this stage of exploration. 

TREATMENT OF DATA 
Gold assays were available for 38. 
diamond drill holes and, of these, 32 
holes intersected significant mineralized 
zones and were located within the block 
selected for reserves estimation. In the 
results reported here, the upper and 
lower zones were comhined 10 provide 
overall values for thickness and accomu- 
lation (thickness weighted averaxe 
grade). In the area of the crest of the 
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