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Carolin Mines drills
B.C. gold property

VANCOUVER — Sufficient
drilling is expected to be completed
within a month to re-evaluate the
grade and tonnage of potential min-
able blocks north of 700 crosscut
and along the next two thirds of the
length being explored underground

at the Carolin Mines gold propert
near Hope
_Tﬁtj\efgro’—umid‘rrlmg is sched-

uled to be upgraded to two drills
working three shifts per day, and an
additional 30 holes are planned dur-
ing next phase of drilling. D. R.
Cochrane, consultant, reports.

Just over one million tons grading
0.122 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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PRODUCTION PINANCING SUBRJECT OF - Carolin Mines Litd. has advised that it is negotl.atlng with

"AGREEMENT IN PRTINCIPLE" Aguarius Resoureces Ltd. and _&Mb.ﬂ_imﬁfmles, the
Aquarius Gold Group, with respect to the financing of the S;(?a::*olin Ladneir Creeli\gold property

near Hope,B.C. including financing for underground exploration, feasibility sti.dies, and if
acceptable, development financing to place the property into production.

Agreement in principle has been reached with the Aquarius Gold Group. lHowever, it is
subject to finalization of details and execution of formal documentation and regulatory
authorities' approvals.
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CAROLIN ITINES LTD., PRECAIBRIAN SHIELD RESQURCES ITD.
AN IMPORTAUT ANNOUNCHMIETT SCEFEDULED - Orval Gillespie, president of Carolin liines Ltd.,

FOR EARLY IiT 1976 O THE GOLD Liilid has announced that the company and Precambrian
: Shield Resources Ltd., project manager for the
Carolin g ine, 10 miles east of Hope,B.C. will make an important announcement concerning

Plans for further development early ian the new year.

Ir.Gillespie said,"The third year of work on Carolin's gold-rich property; «..... saw
the completion of a 39-hole diamond drilling nprogram on the property's Idaho zone and the
combination of drill-indicated and geologically-inferred estimates of the gross tonnage of
the replacement-type deposit climb to better +han three and one half million tons of gold
bearing ore grading 0.114 troy ounce per ton.

"Crews also pushed on beyond the Idaho zone to two new targets - the underground
workings of the old Pipestiem Gold IMine, and the anomalies discovered by company geologists
in the gres gloos 4o lichoster's Pend. 4500 Yot mopth of the Tdako Zore. Some 7,000 foet
of access road was constructed and a total of 1,600 feet of diamond drilling carried out.
Surface sampling and trenching bave produced chip samples grading up to .54 oz. gold per ton
and there are strong indications that another replacement type gold deposit similar to that
located in the Idaho zone exists in the arsa of tte lickaster Pond."

In addition, Carolin acguired a 100% interest in the 21-claim Hill's Bar Mine which
adjoins the rest of the property %o the ncrtheast. On Lhese new claims,angular native gold
has been discovered in 15 bulk sauples duy frem widely spaced test pits across the valley
of Qualari: Creels. analysis of the concentraten {rom these bulk samples is now underway.
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STATEMENT OF DEFERREC EXPLORATION AND RELATED EXPENDITURES
(Without audit)

PRECAMBRIAN SHIELD RESOURCES LIMITED

Six months ended May 31, 1975
(With comparative amounts for 1974)
1975 1974

$§ -0- § 6,261

Exploration and Development:
Prospecting and development
Share of expenditures under

exploration agreements 60,135 65,314

Less Recovery from sale of equipment
and supplies 37,352 -0-
22,783 101,575

Administration:

Salaries and benefits 14,736 13,864
Travel 969 1,218
Dues and fees 1,100 1,872
Telephone and telegraph 532 507
Rent and utilities 3,213 1,508
Legal and accounting 4,439 32,217
Office 1,026 1,070
Registrar and transfer fees 1,462 893
Printing and stationery B28 6,417
Loss on disposal of automobile 3,073 =0-
Other 1,373 2,134

32,751 61,700
Interest income and other recoveries 18,680 17,220

14,07 44,480
NET EXPLORATION AND RELATED EXPENDITURES 36,854 146,055

Balance deferred at beginning of period 531,390 280,287

$568,244  $426,342

Summary :
Exploration expenditures, less
amounts transferred to deficit
on abandonment of mineral claims §523,222  $358,340
Administration 149,123 140,735
Interest income and other recoveries (104,101) { 72,733)

DEFERRED EXPLORATION ANO OTHER RELATED

EXPENDITURES $568,244  $426,342

STATEMENT OF CHANGES IN FINANCIAL POSITION

(Without audit)
PRECAMBRIAN SHIELD RESOURCES LIMITED

Six months ended May 31, 1975
(With comparative amounts for 1974)

1975
Source of funds: '
Issue of common stock $ -0-
Dividends received from
affiliated company 6,061
6,061
Use of funds:
Net exploration and
other expenditures 36,854
Equipment additions { 82)
Purchase of interest in non-producing
petroleum and natural gas permits -0-
36,772

INCREASE (DECREASE) IN WORKING CAPITAL  ( 30,711)
Working capital at beginning of period 375,827
WORKING CAPITAL AT END OF PERIOD $345,116

Represented by:
Current assets $345,116
e

APPROVED BY THE BOARD:

1974
$389,000
-0-

389,000

146,055
2,586

1,706
150,347

238,653

(_6,252)
$232,401

$232,401
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PREGAMBRIAN SHIELD RESOURCES LIMITED

INTERIM REPORT
TO THE SHAREHOLDERS:

The major work conducted to date this year by your
Company in equal participation with Numac 0i1 & Gas Ltd. was
surface diamond drill exploration on this 78 claim gold property
on Ladner Creek, 10 miles north of Hope, B. C. Six holes
amounting to 5603 feet have been completed on the ldaho Zone,
supplementing the 33 holes previously drilied by Carolin Mines
Ltd., to bring the total footage to 21,876 feet. The program
provided additional geological and tonnage and grade information
at the north end of the zone, as well as fill-in data at other
critical locations. The results of the total program are pre-
sented in the accompanying Dfamond Orill Hole Plan and Assay
Summary .

Hole No. 34, the first drilled by Precambrian-Numac,
was collared 200 feet east of Hole No. 33, the then most north-
erly test, and encountered comparable excellent grades and
widths. Hole No. 36, 150 feet west of Hole No. 33, suffered
severe deviation and entered greenstone, west of the Ladner
Creek host rocks, above the projected location of the Idaho Zone.

Hole No. 37 was an adventuresome 1600 foot deep test,
340 feet north of previous information, confirming that both the
Upper and Lower Idaho Zones persist with no apparent interruption
to this point, almost 1500 feet north of where the Upper Zone
outcrops at surface. Gold values were sub-economic over moderate
widths in both zones. Hole No. 35 was a fill-in along the east-
ern margin of the zone, while Hole Nos. 38 and 39 tested the
geologic environment southwest of Hole No. 23. It is believed
that the assay and geologic data now at hand will not be appre-
ciably enhanced by further surface diamond drilling at this stage
and this phase of the overall property exploration program has
been terminated.

Drill indicated reserves on the Idaho Zone have been
up-dated and are now estimated at 1,750,000 tons grading 0.114
ounces gold per ton, using a cut-off grade of 0.05 ounces gold
per ton, or 1,000,000 tons averaging 0.157 ounces gold per ton
using a cut-off of 0.09 ounces gold per ton. When combined with
geologically inferred reserves at least double the tonnage of
both grade categories may be anticipated.

A preliminary cash flow projection for a 2,000 ton
per day production operation treating ore grading 0.157 ounces
gold per ton showed that a satisfactory operating profit could
only be achieved prior to deduction of the provincial "super"
royalty or mineral land tax. For this reason it has been decided
to defer an underground bulk test of the Idaho Zone for the
present.
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Exploration of other important mineralized zones is
now in progress. The gold geochemical anomaly, near McMaster
Pond, 3500 feet north of the Idaho, will be detailed and tested
for possible expansion to the north by geochemical, geological
and magnetometer surveys. The Montana and Pipestem Zones will
receive further surface attention in additicn to opening up the
old underground workings for examination and sampling. In the
mid 1930's, 1650 tons grading 0.165 ounces gold per ton were
mined from the Pipestem on a quartz vein system containing
shoots of high-grade free gold. Of considerable importance is
reference in Government publications to heavy sulphide mineral-
ization in the wallrocks which could more than double min1ng.
widths. A recent grab sample of this material taken from thi
dump assayed 0.28 ounces gold per ton and 0.14 ounces silver per
ton. Surface diamond drilling will be resumed as targets are
developed.

Upon Precambrian-Numac's election to place the prop-
erty in production, Carolin Mines Ltd. (N.P.L.) may maintain a
40% interest in the property by contributing its share of all
expenditures over and above $880,000, or may revert to a 20%
net profits interest.

In summary, we have no hesitation in restating our
view that the Ladner Creek property is one of very considerable
merit, with an excellent chance of being brought into production,
creating employment and bearing a reasonable tax burden. A
substantial increase in the "basic value" for gold, used in the
calculation of “super royalty", would have a greater net effect
on the viability of a future operation than additional positive
exploration and development results. In the meantime we are
persevering with exploration of the property, short of under-
taking a major underground program. Precambrian Shield Res
Limited and the vendor company, Caralin Mines Limited (N.P.'
are both British Columbia incorporated junior companies who do
not presume to question the authority of Governments' right to
set taxation levels. We prefer to believe that the Government
will recognize the validity of our concern and will take the
necessary corrective measures.

On behalf of the Board

At E

July 16th, 1975 EARL E. CURRY
EDMONTON, Alberta President

IDAHO, AVRVM
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22
24

25
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31
32

33

34
35

36
37
38
39

AZTMUITH

234°

234°

235°

235°

235°

220°

ABANDONED
90!

320°

270°

270°

90°

270°

270°

270°
270°

lgll

60°

55°

246°
TOTAL FOOTAGE

bIP

-35°
-40°
-65°
-40°
-55°
-75°
-70°
=90°
-80°
-75°
-90°
-77°
-77°
=-90°
-g1°
=9Q°
=gQ°
-78°
-85°
_909
-90°
-90°
-90°
_900
-g1°
_900

-9g°
-90°

-85°

-90°
_909
-90°
-85°

-g0°
-65°

228
267
301
305
297
336

267
155
223
438
266
338
445
620
638
557
528
945
451
628
599

659

338
413

457
327
781
893

831
1038

1197

1128
998

1178
1618
280
356
21876

DIAMND DRILL ASSAY SUMMARY

CUT-OFF GRALE 0.05 ozAu/ton
ASSAY INTERSECTIONS

RM M BOH  OBUTHN
16.9 146.0 129.1 0.129
11.0 116.0 105.0 0.201

NO SIGNIFICANT INTERSECTIONS
67.0 72.5 5.5 0.065
187.2 192.8 5.6 0.060
87.0 214.9 127.9 0.066
177.3 252.1 74.8 0.104
18.1 145.9 126.9 0.078
86.0 213.4 127.4 0.130
177.8 241.3 64.0 0.083
166.4 249.7 83.3 0.075
169.3 232.6 63.3 0.086
281.3 327.4 46.1* 0.129
202.3 284.1 8l.8 0.109
393.0 435.0 42.0* 0.088
219.0 291.9 72.9 0.090
422.7 485.9 63.2% 0.076
227.4 266.0 38.6 0.139
353.2 366.4 13,2» 0.153
329.9 360.0 30.1 0.208
413.1 427.4 14.3* 0.091
334.3 375.0 40.7 0.148
426.5 451.6 25.1* 0.188
303.4 415.7 112.3 0.079
510.8 534.1 23,3 0.058
623.0 690.2 67.2 0.073
419.6 436.9 17.3 0.201
NO SIGNIFICANT INTERSECTIONS
304.5 325.7 21.2 0.060
59.8 186.7 126.9 0.076
43.3 130.7 87.4 0.142
302.¢0 316.3 14.9* 0.072
359.5 378.6 19.1* 0.155
13.0 72.8 59.8 0.065
312.9 331.5 18.6* 0.085
109.1 142.0 32.9 0.065
288.3 297.1 8.8% 0.110
NO SIGNIFICANT INTERSECTIONS

24.4 183.2 158.8 0.065
498.8 617.6 118.8 0.129
458.5 537.5 79.0 0.080
651.0 671.0 20.0* 0.203
577.5 696.9 119.4 0.105
726.4 779.4 53.0 0.076
844.6 876.6 32.0* 0.101
892.0 911.5 19.5 0.203
953.0 1027.4 74.4 0.223
1056.3 108l.5 25.3* 0.206
847.6 1009.9 162.3 0.115

1066.6 1082.8 16.2* 0.167
718.9 736.4 17.5 0.073
957.9 974.0 16.1 0.163

MAIN ZONE NOT

1534.0 1552.6 18.6* 0.064

g7.8 96.0 B.2 0.070

NO SIGIIFICANT INTERSECTICNS

221.5
422.7

353.2
329.9
413.1
334.3
426.5
303.4
337.2
662.2
419.6

72.4
43.3

359.5
13.0
62.2

288.3

110.9
498.8
458.5
655.4
577.5
726.4
844.6
892.0
953.0
1056.3
847.6
1066.6
730.1
957.9

838 B

CUT-OFF GRADE 0.09 ozAu/ton

* Lower Zone

ASSAY INTERSECTIONS

o LENGM  OZAU/TCN
95.0 78.1 0.169
86.8 75.8 0.247

INTERSECTINS
INTERSECTIONS
143.1 50.0 0.101
206.1 24.6 0.229
139.2 29.7 0.169
213.4 127.4 0.130
241.8 15.9 0.196
179.5 13.1 0.104
180.6 11.3 0.256
327.4 46.1% 0.129
284.1 74.9 0.112
408.5 15.5% 0.131
242.3 20.8 0.164
443.2 20.5*% 0.158
263.5 34.0 0.149
366.4 13.2% 0.153
355.0 25.1 0.237
418.8 5.7~ 0.172
375.0 40.7 0.148
451.6 25.1* 0.188
316.6 13.2 0.137
359.4 22.2 0.122
690.2 28.0 0.101
436.9 17.3 0.201
INTERSECTIONS
123.7 51.3 0.114
130.7 87.4 0.142
INTERSECTIONS
374.5 15.0* 0.184
33.8 20.8 0.090
68.7 6.5 0.307
INTERSECTIONS
297.1 8.8+ 0.110
153.8 42.9 0.112
617.6 118.8 0.129
483.3 24.8 0.134
671.0 15.6% 0.217
666.1 88.6 0.116
743.0 16.6 0.147
876.6 32.0*% 0.101
911.5 19.5 0.203
1027.4 74.4 0.223
1081.5 25,3 0.206
963.9 116.3 0.137
1082.8 le.2* 0.167
736.4 6.3 0.090
974.0 16.1* 0.163
INTERSECTIONS
INTERSECTIONS
INTERSECTICNS
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The Geology and Geochemistry of the Carolin Gold Deposit, Southwestern

Brﬁiﬁish Columbia, Canada -

G.E. Ray', J.T. Shearer’, and R.J.E. Niels’

'British Columbia Ministry of Energy, Mines and Petro-
leum Resources, Mineral Resources Division, Parliament
Buildings, Victoria, B.C. V8V 1X4, Canada.

*C/O Trader Resources Corp., 701-744 West Hastings
St., Vancouver, B.C. V6C 1A5, Canada.

*Box 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, Mo, 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 Coquihalia 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 therefcre 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 associated with potassium
and barium depletion envelopes and a drop in K2O/NazO
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 chioritic = sericite zone and a narrow, inner albitic
zone. The albitic zone includes sulphide-rich horizons that
carry gold.

In this district, lithogeochemical 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 caractérisé par la présence de pyr-
rhotite, pyrite, mispickel, une altération albitique et des
veines de quartz. L'or est surtout associé avec les sul-
fures, et il contient des traces sporadiques de Sb, Mo, Zn
et Cu.

La minéralisation mésothermale de type de remplace-
ment est controlée par la lithologie et la structure. Elle est
encaissée par des wackes de courants de turbidité, des
aleuronites et des conglomérats du Groupe Jurassique de
Ladner, prés de leur contact discordant, et parfois cisaillé,
avec les roches vertes Triassiques (?) de la Formation de
Spider Peak et de leur contact faillé avec les roches
ultramafiques de la ceinture de serpentine de Coquihalla.
Les roches hbtes ont été tectoniquement renversées et
ensuite plissées. La zonation verticale de pyrite-pyrrhotite
du gisement suggére que le gisement est droit et il est

plus jeune que |'événement de renversement structural.
La minéralisation est concentrée le long de la charniére
d'une faille antiforme rompue et les gites montrent une
morphologie semblable aux vo(tes anticlinales.

Les horizons individuels cle minerai sont associés
avec des enveloppes appauvries en potassium et baryum
et une baisse du rapport de KLO/Na0. Le gisement lui-
méme est enveloppé par des zones d'appauvrissement
en potassium, d'enrichissement en sodium, et une altér-
ation qui s'étend quelques centaines de metres dans les
roches encaissantes. La minéralogie de I'altération ren-
ferme une large zone extérieure de chlorite * séricite et
une étroite zone intérieure d'albite. La zone albitique
comprend les horizons riches en sulfures qui contiennent
l'or.

Dans cette région, I'échantillonage lithogéochimique
est une méthode viable d'exploration régionale pour dé-
couvrir des gisements d'or semblables & Carolin qui sont
enrichis en sodium. Les enveloppes appauvries en potas-
sium et baryum qui encadrent les horizons auriféres for-
ment une cible valable pour le forage d’'exploration.

INTRODUCTION

The Carolin gold mine lies approximately 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 proclucers 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 Carolin 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/t
Au (at a cut-off grade of 2.7 g/t Au). The mineralization is
hosted by Jurassic metasedimentary 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 HISTORY

The Carolin mine claims were first staked in 1915, and
the mineralized surface exposures of the "ldaho zone”,
the gold deposit which later comprised the Carolin mine
operation, were originally described by Cairnes (1929). In
1973, the property was purchased by Carolin Mines Ltd.,
who conducted a major exploration and drilling program;
by 1974, the mining potential of the ldaho zone was
realized. The mill, with a 1360 tonne per day capacity,
was completed in 1981 and miling 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 1964, Carolin mine produced
a total of 1354 kg of gold from 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.
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By Mlchael Schoen N
B.A. Hons., M.A., MA EMR S:P.
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" Brokers to ¢ cease ttadlng Carolln ‘Mines'ha
years of proven reserves, or aboui

ounces of gold per ton.

There are also .05 ounces of
about 850,000 tons.of-tallifigs. Assuming
-03 ounces" “which represents roughly $15
recoverable, can gold from the tailings ‘and ut
worked orebodies be produced economically"
with modifications to the existlng mi
mill? L LA

per..
the “pink sheet” market, where brokers have
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
Greenshield: of Canada Ltd ot and Mcl.eod E RS
Young Weir] i
80% of the stock is held in the U. S. When
-Carolin announced that tests based on a 400
-pound sample of the mine tallings showed 1 oz.
of gold and !4 oz of platinum per ton, the stock
price jJumped up to $6 in New York. Carolin last
traded at 50° in Toronto on May 5, 1986, 3
After the announcement, a purchaslng group )
consisting of Mr. Michael Berns, his brothers
James and Neil Blumstein, all of New :York,
bought '$26.7 million in convertible debentures™
held by the National Bank of Canada and State
Farm, Mutual Automobile Insurance’ Co.’.of:
Bloomington, 11l. for $3.5 mﬂlion Upon conver:
sion of this debt into common stock,
-chasing. Group will have’ consolidaled,. '-44%
position in the company, and full ownership of -
the Ladner Creek roperty.

: day shutdown’ of: the tailing dam' Ca
~.convicted and ﬁngd $135,000 _in:

Gold grade : .
Gold shipped - .
i.Gold:Recovery . .. /- :

The Mine
The Carolin mln
" gold- producing properﬂes - gold:t
occurrences. The deposit forms part of the Co- #
quihalla gold belt. Mineralized surface ex- %
posures were first staked in 1915. .
Mineralization forms saddle reef .like ture:- Carolin Mines

orebodies characterized by pyrrhotite, pyrite, | ;. Aquarius Group earned' 50% working interest

arsenopyrite, albitic alteration, and .quanz by ptoviding 520 atllisn to. brlng}he mine o
veining. ‘Gold is associated mainly with; S

sulphides, and the ore contains sporadic trace"
enrichment of lead, molybdenum, zinc, and cop-..

.per. H “~ el o
3 sa‘!'ddle-reef-like ore bodies were outlined -
an upper no.2, a middle no.1 and a lower no.3.” | due, the defaultlng ,
No. 2 is pyrite rich and shows erratic gold |~ the unpaid share of |
grades. No.1 is pyrrhotite rich, and possesses - The Aqual'lu

extremely uniform gold grades. Little is known
about no. 3 except that it resembles the overly-
ing no.l in its mineralogy and host. krock
lithology.
The Miil o .
Processing at Carolin conslsted of 2 stages'% . he »
‘grinding, followed by "bulk’ flotation. and’ | . bégjn be_’féfq’ sub'!li'
cyanidation. Gold recovery was expected to: be | The produc
approximately 90% from the ﬂomuon cycl

oil men, accust




4%, 8%, ruuvs-npumncm
$275, and $300 per ounce. But at the prevail-
ing gold price — 3603 U.S. per troy ounce —
. Carolin was both a shelter, lndn.uncnu
investment.

Mw.ﬁﬂl&m&lwﬂm
in 1981 -to provide for.

| $16,475,000 when
"ty the end. of the year, an additional
$17,980,778 was required; and a total of $33
million had to be raised through equity financ-
ing and debt.

The $33,000,000 investment in excess of the
snmmmmnuu

pald..
$2,622,
exploration and dcvdopuunt costs incurred
before Aquarius became a partner; the next
$20,920,000 would be paid to Aquarius, % of -
the following $23,542,000 would be paid to
Aqwl\--"bhmlhu.nnddurm
equally to both. :

But by 1981, the federal government’s New
| Energy Plan had impacted on the oil patch,
and ' U.S."owned petroleum companies
operating i Canada were forced to restructure

$12.53 per ton of ore milled: But capital costs,
and operating costs per ton were virtually triple
MMWMWM“‘h

Anyone pusporting 10 be able to solve the

“ gold extracting problems that plagued Carolin
- was given the oppertunity to do so.

Denver Cascadéweould form a B.C. corpora-

' é.::.,., “Denver Newco” which would loan $20

million to Carolin Minerals. 500,000 freely
tradeable shares would be issued to Denver
Newco. Carolin Mineral would then purchase
Moritz Mining Co., a subsidiary of Denver
Cascade, for 1 million shares of the new com-

. pany. Denver Cascade would provide the finan-

cing for Moritz Mining to make changes in the

Carolin milling eircult, and modify the Teach
circuit with their proprietary method of
cyaniding.

The plan was to complete the modifications,
treat the tailings in the tailings pond to extract
the contained gold, and to finance exploration
for and development of ore reserves with cash
flow. But it was contingent upon Carolin ac-
quiring the remaining 50% interest in the
Ladner Creek Mine.

Carolin was not able to acquire the remain-
ing interest until a year later. James Berns and
Neil Blumstein obtained control of the com-
pany and acquired the property interests from
other members of the Ladner Creek joint ven-
ture at the annual general meeting on January
28, 1987.

$11.39

; | =_,h _ 1982 1983
Avll'l.l Gold m P m“ $449,.86 $378.38 ' $417.96
Revenues PRl L 97,071,920 $12,444,503 778,412
‘Cofteiiive 4 .,.g.,, P LA $10,413,511 $13,165,535 $1,718,324
Revenues per ton ', CoEes 5241 $29.7 $20.18
_ Costs per ton s $35.49 $31.42 $44.56
} m”m $1.72 vt . $24.38

the shltu of Columbhn Northland Explora-
MLﬂ.hl.‘mﬂuMdeﬁn lllnu
oot S i

“Carolin- tried to - M‘ n- M
holdings, in order to re-négotiate the financing,
and provide more working capital; but the
creditors wanted out. On Nov. 30 1985,
Carolin was $12,049,000 in arrears’ oiPrin- *
cipal and interest payments, and could not pay
property . taxes totalling $1,356,666 and
$1,299,244 for 1984 and 1985.

Trading was stopped on Nasdaq in
December 1985, when Carolin Mines failed to
meet the minimum net-worth requirement.
. Share price dropped to $1.70, less than one-

thirtieth of its 1980 price. Carolin applied for a -

temporary mmpﬂon from the ‘net worth re-
quirement.

In a last ditch effort to continue operations,
Carolin Mines Ltd. and David Minerals Ltd.
agreed to form an amalgamated company,
Carolin Minerals Ltd., with interlocking owner-
“ships: 23 shares of David Minerals for 1 share
of Carolin Minerals, and 1 share of Carolin
Mines for 1 share of Carolin Minerals.

Aﬂhhhﬂ.ﬂnMﬂdCamun

Itis early to determine whether the pur-
chasing group can make the Carolin mine

m&:mm&am
gullnh- at go into production fail. In-
variably, those gold minies pre purchased at a

later date - wbu‘dﬂsunbcmdﬂu

__ balance sheet -and reworked.

A property can be explored, discarded, and
developed 5 times before it becomes a pro-
fitable producer. But it would be interesting to
have original metallurgical tests performed by
Kilborn Engineering repeated to see if extrac-
tion values can be matched. Nobody questions
whether the gold is there; extraction is
Carolin’s principal problem.

Michael Schoen is a Fuel and Non-Fuel
Mineral Resource Consultant. 589-5052




ness slackness.

Apart ‘from tougher hargaining
on ore prices with major overseas
steel industry consumers, Asso-
ciated and Samancor face addi-
tional competition from a new pro-
ducer, Middelplaats, brought on

| Ocelot funds_ e

for Carolin Mines

CALGARY — Ocelot Indusfries,
the Calgary-based oil and gas ex-
ploration and production company.
is to play a major role in the fi-
nancing to production of_Carolin..
Mines’ Ladner Creek, B.C.., gold_

“property.

Ocelot senior vice-president, R.
A. McCullough. says that his com-
pany has made a financial commit-
ment on behalf of the Aquarius
group, which holds the right to a
50% in the project.

Carolin Mines will have an even-
tual 50% interest in the $19.3 million
project which is scheduled to start
production at 1.500 tons per day
early in 1981 (N.M., June 28).

Mr. McCullough says that the
Aquarius group including Great
Basins Petroleum as to 35.1%.
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-
nancing.

‘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 1s based on a cut-off of
0.08 oz. per ton. -

Fort Norman records
1st half '79 profit

Fort Norman Explorations re-
ports net income of $83.709 or 4¢
per share for the six months ended
June 30, 1979, as against net loss of
$837.847 or 41¢ 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).

There was a working capital
deficiency of $245863 at June 30,
1979. Long-term debt amounted to
$12.101.920. net of $1,117,646 in-
cluded in current liabilities.

up for next year’s tighter exhaust
emission regulations, meaning
gre‘ﬂcmand for platinum group
metq®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-
inson made it clear that his com-
pany would not increase production

cept with firm consumption guar-
ﬁ-:b intdes from industrial (and that
medns auto industry) users. As it is,

gold proje€te vnwe

ustenburg “is’ 'increasing annual

platinum output’from 1 million 0z.

to 1.2 million oz.

This was followed in August by
Impala’s announcement of plans to
increase national platinum output
by 100.000 oz. to | million oz. at a
cost of R40 million.

Reaction different

In the past, increased platinum
production announcements have al-
ways been a signal for canny
investars to sell platinum shares
ahead of an eventual metal price
downturn. This time around,
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
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

their producer price quotes are
never out of line for more than a -

day or two at a time, while the latest
increases
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 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 are in increasingly strong
demand. ?

To meet this, the CSO (and there-
fore De Beers) has apparently been
running down stocks of the larger
gems, meaning an obvious per-
ceived threat to the diamond market
stability. Memories of 1978 when

were announced

————
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gcwest Lake wranium prnperr_\'.

the Beaverlodge mill of Eldorado
Nuclear at a rate of about 2.000 tons
a week (N.M.. May 24. 1979).
Basically. a group of mining ex-
perts estimates. proven uranium ore
reserves of Saskatchewan are worth
about $40 billion and the group es-

timates that it will take over a period

of years approximately SIS biilion
of expenditures to remove the re-

serves. The estimate of reserves is.

considered a conservative one,

Les Beck. director. geological sur-
veys. Saskatchewan mineral re-
sources dept.. described. in a brief
breakfast talk, the Athabasca sand-

stone formation as the most exciting

Sex Page 2 g

Dome Petroleum
downplays reports
of new Alberta find

CALGARY — Dome Petrole-
ums is discounting reports here
that the company 15 a participant
in a rumored major new ol dis-
covery in Northwestern Alberta.

“The rumor greatly ex-
aggerates the facts.” says a Dome
executive in referring to the re-

ports. He conceded Dome’s par-

OI’Z_H/\\W )

Payback in less than three years

Carolin Mines gets go-ahead

/ on Hope B.C.

VANCOUVER — 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
Aquarius Group. The fatter is com-
posed of three oil companies, Great
Basin Petroleum, Ocelot Industries,
Canadian Obas Oil, and a mining
company. Aquarius Resources.

The study, prepared by Kilborn
Engincering. concludes that it is
technically and economically fea-
sible to mine and mill gold ore from
Carolin’s Idaho zone gold deposit.

Kilborn recommends start-up at
a milling rate of [,500 short tons a
day. equivalent to 525000 tons a
year. Operating costs are estimated
at $12.53 per ton of ore milled.

The study recommends that a

Active labor scene

M & B—— g e |

Ipgai 224  # (@92 H *'}“’"’5 )
{4
{ 41 ]
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18
ld i
gold property i
conventional. highly mechanized. 44
low-cost sublevel open stoping J
method of mining be used. Process- }
ing is to be by conventional flota- |
!

tion — concentrate cyanidation.
Capital and development costs are
estimated at $19.293.000. all of
which. under the joint-venture
agreement. will be provided by the
Aquarius Group. if it wishes tc re-
tain its 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 to the
more usual situation in under-
ground mining of having to lift the
ore long distances from under-
ground.

The zone is a sulphide arsenide
replacement deposit and is adjacent
to the former producing Aurum
Gold mine where a small quantity of
rich gold was discovered in 1928.

See Page 2

Inco, Gaspe long strikes settled
start at Dome, Sherritt, Alcan

By Stephen Vitunski

There was good news and bad
news on the labor scene in Canada’s
minera! industry. On the plus side.
the 8"2-month-long Inco Limited.
Sudbury-area strike is now over
with mechanical workers already
back on the job in preparation for a
return to “normal” operations.

-Almost concurrently. some 1.200
miners and office workers at Noz-
anda Mines" Gaspe Copper opera-
tion in Murdochville. Que.. voted to
end their eight-monlh walk-out. On
the other side of the coin. striking
workers at Dome Mines in Timmins
“reiected a proposed contract which
would have increased their wages
by 51.54 per hour over a two-vear
period. It is understood that this is
close to what Local 7580 of the
United Steet Workers of America
wants for the first year. with per-
haps another dollar in the second.
The old contract expired Apr. I8
1979.

Members of Locals 5757 and
8144 of the same union. represent-
ine workers at Sherritt Gordon
Mines' Fox and Ruttan operations
in Manitoba rejected a new contract
by a slim 52% majority over the
weekend. They turned down some-

As A wsan~nth lnaar

thing in the order of the Inco
Thompsun settlement earlier this
vear. Direct hourly wage benefits.
under the proposed three-year
agreement. would have been 75¢.
27¢ and 22¢. Picket lines have been
set up at both operations. Produc-
tion at Ruttan is being maintained
at 50% by staft personnel while Fox
is undergoing “an orderly shut-
down of operations.” The old con-
tract expired May 31, 1979.

And finally. Alcan Aluminum em-
ployees at three of the company’s
smelters in Quebec walk®d out this
Monday. as they too turned down a
three-vear pact calling for
increments of YG¢. 65¢ and 70¢ per
hour.

Getting back te the Inco situa-
tion. the new agreement was ap-
proved by 5,983 or 67.6% of the
§.852 members of Local 6500 of the
USW who voted. In effect, they will
be getting $4.07 per hour more at
the end of the three-vear pact than
they were earning when the strike
started on Sept. 12, 1978, This new
figure is about 40¢ more than the
amount rejected last month by the
rank-and-file after being approved
bv the union negotiating committee.

’ Sce Page 2
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Carolin issuing shares

4K 1w

to pay off creditors ..o

Vancouver shareholders at
Carolin Mines’ 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 group. The
approval will also allow it to raise
approximately $3 million in work-
ing capital, a key item if Carolin is
to avoid insolvency.

The transaction will see Car-
olin’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 if
the company is to continue as an
ongoing concern. President Orval
E. Gillespie believes the new share
allotment will “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 of
readily accessible ore and a short-
age of working capital. Gold recov-
eries were much lower than
expected and Carolin was unable
to resolve environmental problems
to the satisfaction of regulatory
authorities.

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

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

A backfill plant will be con-
structed and an attempt made to
increase ore reserves, by driving a
drift northward towards other
known zones and drilling the tar-
gets. Because of the configuration
of the ore zone, Carolin says it's
impractical to drill it from surface
or from existing mine workings.

Management estimates there are
economical, recoverable reserves
of 5 million tons of 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, says Carolin.

The company is contemplating
a merger with David Minerals, sub-
ject to a fairness report and share-
holder approval. Carolin says the
merger “will broaden the asset base
of Carolin and will increase cash
flow substantially.” The meeting
also approved the allotment of
200,000 shares to Mr. Gillespie for
“services rendered” which would
add to his existing holding of
119,000 shares.



Carolin h}ines Lid (CLL) () - ]
Mr Cliaus Jensen reports. (- %

The company, in joint venture with Wright
Engineers Ltd, has signed a letter of intent with
Carolin Mines Ltd to evaluate, test, and bring
back to production Carolin’s Ladner Creek Gold
Mine which ceased production in 1984 because
of various technical problems. The Giant
Bay/Wright joint venture will, as long as results
warrant, fund an evaluation and metallurgical
test program estimated to cost less than $600,000
and to take approximately six rnonthsS' L‘(-j-

Upon successful completion of this program
Wright Engineers will conduct e formal
feasibility study at Carolin’s expense. Upon
delivery of a positive feasibility study, the Giant
Bay/Wright joint venture will, at Carolin’s
expense, redesign, modify, and rebuild to the
extent necessary Carolin’s production facility. In
addition, the Wright/Giant Bay joint venture
will be appointed operator and receive a
management fee. After pay-back to Carolin and
the joint venture of appropriate costs including
test work, the Giant Bay/Wright joint venture
will receive 15% of the mine cash flow and
continue to receive the management fee.

Carolin estimates the Ladner Creek Mine’s
known mineral inventory is a gold deposit of
approximately 1,000,000 tons grading 0.125
ounces of gold per ton and 800,000 tons of mine
tailings grading between 0.045 and 0.055 ounces
of gold per ton. (}‘;7///\/( . ’(_-"‘_\3
The joint venture “program will involve
laboratory test work, on-site evaluation, and the
transfer of the Salmita demonstration plant to
the Ladner Creek site near Hope, BC.
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INCONSISTENT GOLD AND PLATINUM ASSAY RESULTS REVIEWED

Michael Berns, chairman of Carolin Mines Limited,

has reviewed the inconsistent results from assays of the |

company's mine tailings by Intergold U.S.A,
secret process compared with thos2 of four other assay
laboratories. The formerly producing mine s located 15

miles north of Hope,B.C. C?;?}}/L/&LJCDC}ES/7/M4)

Inc.'s

The March 9,1987 news release stated that the
Jan.19, 1987 report of preliminary assays from test work
by Intergold indicated 1 ounce of gold and 0.5 ounce of
platinum could be recovered from each ton of tailings at
an estimated cost of $100 U.S, per ton. These results
are at enormous variance with the historical cperating
results wnich showed the deposit's head grade to be
approximately 0.09 oz.gold/t with recoveries of 50X%.
Historical operating statistics indicate no platinum
metals. Intergold's preliminary results are at enormous
variance with test work conducted by researchers,
refiners and assayer:s which indicate a wide variance of
values in the tailinys ranging from trace platinum group
elements to higher platinum group elements and Tower
gold values to higher gold values than reported by
Intergold. Intergold and others have advised that the
tailings are geologically and metallurgically complex
which could explain the disparities in results.

Intergold believes that the traditfomally accepted
and commonly relied upon method of precious metal
detection, fire assaying, is ineffective in amalysing
the tailings. Mr.Berns states that, because Intergold's
process fis proprietary, Carolin is “unable to verify
Intergold's preliminary results, scrutinize its recovery
process, determine whether Intergold owns the rights to
this process, or evaluate the technical and professional
qualifications of Intergold, its employees and consult-
ants upon whom, Intergold has represented, it is heavily
dependent. Intergold's preliminary results cannot be
relied upon. To the best of management's knowledge,
Intergold has never 1) acted as an operator of a mining
project, 2) brought a mining project to the production
stage, or 3) generated cash flew from fts operations,"”

Fire assays and a chemical assay recently conducted
by Lakefield Research, Bondar Ciegyg, Skyline Labs. and
Jacobs Assay returned betwsen 0.05 and 0.054 oz.gold/t
and trace amounts of platinum and palladium. Further
assays from these samples are expected about the end of
March 1987.

At Nov.30,1986, Carolin had current liabilities of
$28,000,000 and a negative equity of $10,400,000. Of

~ this debt $25,500,000 has been converted to 13,100,149

shares and liabilities

$4,100,000 may not be a Carolin debt.

are now $7,400,000 of which
A further

GONLA| CROLIN MINES LTD, (CLL-v,T) 2 MY §7)

NEW FUNDING SOUGHT FOR EXPLORATION - Carolin Mines Ltd.
(j;u} YA2 HMNWOO  bas  started s

program to evaluate the known underground gold deposit
at its Ladner Creek Mine, Hop, B.C, The deposit contains
-900,000 tons grad1ag 0.126 oz. gold/T. Exploration for
additional reserves {s expected.

A review of the -eta'l!urgfcal aspects of the .

1982-1984 operation of the mine has stnrtod. This will
include 2 review of the mill, having & 1,500 tons per
day capacity and production records to determine what
changes could be made to rafse the gold recovery and 1f
a potentfally marketable concentrate can be made which
eliminate the need for cyanide leaching, and how the
tailings could profitably be treated.

Intergold U.S.A., Inc. has not provided the company
with a certification of Intergold's recovery process.
The company and Intergold on May 9, 1987 agreed to cease
dealings. Based upon recently conducted tests, the
tompany believes that fts tailings contain approximately

.05 ounce of gold per ton and no platinum group
dlements. Carolin 1s negotfating to acquire an
ipproximately 90% interest in 9,900 acres or 14.5 square
nfles of mineral claims contiguous to the north and
south of the mine. These claims straddle the same
jeological structure, the Hozameen Fault, upon which the,
nine 1s Tocated. Numerous gold-bearing anomalies have
)een identified by others on this property.

Norman H. Ross has been appointed secretary,
‘eplacing Neil Blumstein, who remains as chief financial
lff‘cerc
- The company is seeking financing to provide uorking‘
-apital. The company estimates that, through June 30th,
jash  requirements exceed avaflable funds by
ipproximately $125,000 Can. The company's appeal from '
/he British Columbia Superintendent of Brokers Cease
rade Order will be heard on I.y 12, 1987,

6,203,158 shares are yet to be issued which will bring

the then issued to 27,230,359 shares,

As reviewed in GCNL No.38, Feb.24,1987, control of
Carolin has changed, new directors have been elected and
additional sampling and testing are underway. Results
from the further testing are expected in early April,
Carolin now holds a 100% interest in the property.
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FURTHER GOLD AND PLATINUM TEST RESULTS EXPECTED SOON
12 HRNWOO3 (1w

Results of processing about 35 tons of samples from
the tailings of Carolin Mines Limited are expected to be
available fn two to three weeks, about mid-March 1987.
The Ladner Creek mine of Carolin 1s 15 miles north of
Hope,B.C. The testing is being done by Intergold U.S.A.
Inc., Nevada in 2 pilot plant built for the purpose and
now nearing completion, Intergold will use a secret
proprietory process. Intergold is also working on the
process for use in its own mines. Intergold is not now
using the process in its own or any other mines. The
work will be monitored by an, as yet unnamed, well
qualified prestigious consulting engineer for Carolin.

g The preliminary samples processed from the tailings

pond were collected at random and, as reported by the
company Jan,19,1987, indicated that each ton of taflings
will yield ) ounce of gold and 1/2 oz. of platinum at a
cost of $100 U,S. per ton. The company also reported,
*Assaying of taflings performed by others has resulted
in a wide variance of metal values ranging from trace
amounts of platinum group metals to substantfally higher
platinum group metal values than those reported by
Intergold."”  Golder & Associates, in the week of
Jan.5,1987, supervised g2 systematic grid and bulk samp-
1ing of the tailings which cover an area about 400 feet
by 800 feet and as much as 100 feet deep and are estima-~
ted to contain 800,000 tons. The samples collected are
to be used in the further testing by Intergold. The
samples were all taken from the top 14 feet, Five or 6
holes have been drilled to the bottom of the tailings
for sampling purposes.

Michael Berns, vice-chairman of Carolin, told the
23Feb87 shareholders’ meeting that, if the Intergold
process works and is confirmed, then Caro}in will nego-
tiate a licensing agreement to use the secret process to
rework the tailings. Limited production could start in
60 to 90 days, he stated. If the Intergold process
works, then it is clear that the mineralization at the
Carolin mine was not well understood at the time of
exploration or production.

- Directors elected at the

meeting were: Neil Blumstein,
New York, chairman, owning 7,132,123 shares; Michael
Berns, New York, vice-chairman, owning 673,209; C.R.
Morton, Victoria,B.C.; R.H.Ross, Victoria,B.C.; J.M.
Morton; Victoria.

The meeting approved:

-changing the authorized capital to 38,000,00 A and
2,000,000 8 shares of no par value; issuing @
$10,000,000 debenture convertible into 13,333,333 shares;
-issuing an undetermined  number of shares to
Mr.Gillespie in settlement of $418,614 in debts plus
some $600,000 or 200,000 treasury shares for past
services rendered;
-the {ssue of 21,000,000 shares fin settlement of
$26,700,100 Cdn. fn debts held by Messrs Blumstein,
Berns and Berns which they recently acquired from State

" Farm Automobile Insurance Company;

~the issue of a further 1,000,000 shares in the acqui-
sition of 22.5% and 17.55% interest in the Ladner Creek
property, thereby bringing the interest owned to 100%
-and the granting of director and employee stock options
to buy 10% of the issued shares.

At Nov.30,1986 the company had 6,977,467 shares
yssued and, on completion of the approved transactions,
will have approximately 30,000,000 shares issued of
which 20,000,000 shares are expected to be restricted
from trading for as much as 24 months. At that point
Carolin should be debt free.

The cease trading orders from the B.C. Superinten-
dent of Brokers and the Toronto Stock Exchange require
filings which have been made or will be made following
the meeting. A reply from the B.C.Superintendent of
Brokers 1s expected as early as Feb.23,1987.
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Changes Hands > >

structuring of Carolin Mines Ltd.

of Vancouver, British Columbia,
the Board of Directors and all execu-
tive officers have agreed to resign on
or about January 28, 1987. Mr. Neil
Blumstein of Manhasset, New York
has been appointed Chairman of the
Bo- -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 Chief Financial Officer and
Secretary.

Carolin owns an underground gold
mine located in Hope, British Colum-
bia which was in production for
approximately two years during
1982-1984. Production from the mine
during that period was unprofitable
because of metallurgical problems.

Messrs. Blumstein, Berns and
James Berns, of New York City (the
“Purchasing Group”), have purchas-
ed approximately $26,700,000 Cana-
dian of secured and unsecured debt of
Carolin. On January 14, 1987, the
Purchasing Group gave notice to con-
vert approximately $13,468,854 Cana-
dian of these liabilities into common
shares. Notice will be given shortly to
convert an additional $8,000,000 of
these liabilities into common shares.
These conversions will give the Pur-
chasing Group effective control of the
Company.

ln connection with a major re-

In addition, the Purchasing Group |
has agreed to advance, subject to |

regulatory approval, new financing to
Carolin in consideration of the is-
suance by Carolin of a debenture in

the face amount of $10,000,000 and
the right to convert the indebtedness |

from time to time owing by Carolin in-
to common shares of Carolin at a
price to be determined.

Since November 14, 1986, the Pur-

chasing Group has provided 100% of

“N vincliinn ~anital rasuirements of

the Company; it is expected that it
will continue to provide working cap-
ital over the short term. The Pur-.
chasing Group has also arranged,
subject to regulatory approval, to ac-
quire the remaining interests in the
mine held by Ocelot Industries Ltd.
and Columbian Northland Explora- |
tions Ltd., giving Carolin 100% own-
ership of the mine. i

The Purchasing group has also ar- '
ranged for Intergold U.S.A Inc. to '
conduct metallurgical testing and
recovery work on the mine's approxi-
mately 800,000 tons of tailings. Pre-
liminary recovery testing by Intergold
has indicated that each ton of tailings !
will yield 1 ounce of gold and '/2 ounce |
of platinum at a cost of $100 U.S. per |
ton. The preliminary recovery testing
was done on randomly gathered
samples. '

Assaying of tailings performed by |
others has resulted in a wide variance |
of metal values ranging from trace '
amounts of platinum group metals to"
substantially higher platinum group
metal values than those reported by’
Intergold. Accordingly, during the
week of January 5, 1987 the Purchas-
ing Gtoup retained independent con-
sulting engineers who supervised a
systematic grid and bulk sample of
the tailings taken by Intergold. The
tallings pile, 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
share relisted for trading on
NASDAQ during February, 1987 and
to make the necessary applications to
the Ontario Securities Commission |
for rescission of its cease trading l
order. Although the Company is con-
sidering a resumption of trading on
the Vancouver and Toronto Stock Ex-
change, no decisions have yet been
made in this regard.



- K ) v ../ o . . A - o . : . 1 ; 3 R e . . - (. - e . , \ . ol —_—
w - '.44-. - £ — - “‘..'. ".\ “ RN ._A.I b " 4 f . ’; de s AR P, “-Y‘ e TA'“_..'.\ :‘, R it b oy - - Y - . st R . . L. . , ’ ‘
. 3 X A“ ’, B : o e ,= . o .‘L . , . . ‘~’ _‘“: ‘. . [ ; ,t .-7 e . ~\ o P ) | ) - - “ . ‘ . -~ s W " i . . e N
t N € L ot ,an k - S N . v - W 4 (] S LA . ' < i R > ® [ H 4 3 A » . B B .
. ! o : . S N R ' ' . v s S A A Y "-.',-1,‘,7 L . oot Lot Lo * ¢ . 3 ! - ! * ‘
o o " Tl e oL Ny ’ N ‘ LR RS NS . e U e ) - o ; . <
R ) ' VA omn T e K 3 : i . PR B UL M Sare \ P : ) ; : Lo e .
3N . A . : S R [ ; % . IR o S L A . . ) . . LT .
L - O b A A o SRS RN | ; IR A C A PIEZOMETER MONITORING DATA Fi
P el w0 N « o o , ‘o . "T'v DT K vy . TS s P v . F S 3' . 3 3 A ', ‘ ‘ f ! . . o * : 'Qu'e 4
. Tt o . ! e ‘ ' Fa : . o | ; R : .’- “ , ¢ . L . N ' R 2 ty . v . . ’ . A e 1 R L e / LS R ) " \ : . .
e L a . Lo Lo ] I ¥ L ClN R . o W Ry b i " i ) : o * : A ! e L 4. AN . ! '
A : ! : - ' Do ' S et ‘ , ‘ . ‘ i : . < ' car R S S :
. > o + ' . . [ N | v ¥ 2t . . ' v ' B B - 1 T .
L. ,.L\‘ .‘ ‘ ; . ‘1“ ‘ . ’ . ‘ ) ’ . Vi \ . N g 5
N 3220 e B et e ~ R - NEDEN s e AR : ‘ > e '
- o , .. . r . . 3 ¢ . : - A e — ——— i < i ) - s X -
LN ’ . [ ¢ . " ' ' - N « M haie .F“w.‘“ - luntaieindund RS - chem— — 4
*y , ., . inches : ! o ! [ L " ' " I \ - el afennttiind S —— e e -......_..sd_,__mg__ .
e ' : ’ ! 10 1 2 ! . o ! i
: '_?".-‘ . 3?'0‘ fv* ,v - BT N .-‘.‘j“_“‘ }||||||||x|||l|||||||||||||||s||||||||||1||I|II|I‘II| - —h- T sod g 4 o : ‘LA - __;___..,. - Y M RS N L - o s st ) . :‘_‘_ . v , ‘ . :
LS s P . 1 2 3 4 5 . . ‘ g i g, B . . T s e Eabtmn ol R gl L T UGPSRV GNP S e 32
K " centimetres ; . . i h. i e ‘ v - | ' i MDND _-»19 4
a X ST ! A This reference scale bar ! . ' ,;. I3 , . X - Y . ' ! 1 -
320° vt bl by ot rms S G e has been added to the PP R VDA I SO S SO SIS NS N> & et an - i < RS —-— % y a
A R L : ST T v ' : R S S 8828 N, 200
. AR N . . Y 3 i . y— - Radi e e dE S S TP G URINESURY S e
. ' ' \ as the image, therefore it ‘ ’ ' - - - 4 r - - e i pe
LU I S e oo ; R y i P 8788
i RPN ) I FORUR A U SOV U SN ' . Y -
[ A0 e . - e e - - 37 5790
s ., ‘ e nat e C - VTR | S S 3190
. A . PN prreed e e 309 .
) L : - % - i H
. : . e i o | .
L MBY. ey - : e |- . N i 5826
5 | - R i =TT e s | NOTES
LY : 2 - . - 5927
. e : handi e L o %827 f
2 3170 ] o 1 T T _ -‘__--«-—--—-e--—J-w-no-——»———-—-——-—-——-—-—-—--——-—“44—-——-—-—-—-—--—---—--—_ N | A786 /)(/f)///OCO//on,f_1/?0;‘//70/;/’,9‘,,-(3.‘
O . . i T e e - . ‘ - e S ) 3170 2)Uri? 3560 ceosed to function on
) . R . - : e e d e e e e & e - o .
ti e : . » c ; ! 5828 ) - TET e ”09 ?0/6/
pe IR . i ' : : ! ' ’
D 3160 e —eeme - SR LK —— T ; . i 3) (/;n/: 600,460/ r 2802 focored 1
- ; ‘ , S - , i e e R T U U . T oc berrm
L 4 /N ! ,‘ ) _ 3160 02 conor regisrer signiticont
AR ) / s - i . | ! : ' J pressvre
T wso /~-~L~‘: RO B e e e e e e e e e me 2 a i | L 1 - . . _ q) Urnts 5785, 5786 ¢ 5787 Jocorec
" &;’ o L N : R Lo '-; . ‘ ’ ! et S = e —— e 3150 berneor s rock dromr or elev 377377
Q) 140 ’ ! ) ‘ . s 5 . . L o ’ . v ! ' ; Z ! x ! 0’0/)0//(-9,3-/(, 5’9”///50/7/‘pr55(1/(’.
- B e be e e e e e e e ) - e g et Aol ot e et adhAd At o e - ro b . RPN W B LA o — e . - y { . '
A 0 b e ~ - T - e e e S S | T , | P 3140 5) Ynirs 5788, 5789 ¢ 5790 /ocored sn
R - . , . . - . R } T e e et e e e e - - - - _ N '
y | . . | o SR . _., . ' ' i ""I;'// —— . 71l core orelev 3/9577 donot
: ' L : T . . ¥ ! ! regs Q0
8 . M30 e AM.;:...A A S UV S S - L N ‘ ! _ ) | eg,s/crs grirficont pressure.
. : Ve AR ! & ’ . ' ' . i T Tt ovbee . T A g e e ettt s o e PR I cm e ea .
o B ] , 1 ‘ p— S S L 3130 | 6) Unils 5825, 5827 anc 5828
Pe - . R o t ‘ Y » ' B .
e R . 2 , ; | : wnqoeraline /1995.
- 3'20 [V SR n@..&‘wwu&g — A e — {.4‘-...‘.,...“.-)‘..’..‘,:_.'.’.,.‘_.. R RN e ol " — ' ¢ f . )
) t. - ! . o " - e bt S taden ek b AL P + e - 4 . " # . . i
St e | — | Moot 3120
Y 3o ::b“\‘ ok = ' 3986 3985 ‘ J , e
N | i T e o i, - N s « - R R i M_.,ll N . o ——— .- - e e e va— e e e N ~ w
" " i e bimrs o e T e 39653966 - Y968 - e - T T T s e 4 e § S S - e 3110
. . 3964 : A ‘ e = e L - - T 3966 «
e : ‘ : AR ‘! ‘ : 3964 ‘ voca T ' - ~ - T . 30 : 3060
3100 ; U L IS SN T e 5 e e bl i ik i — i " ; : o S , 3559 ) , ‘ N - ;
=100 ! \ ) N A T S et e - o y e ST SRS RPN & C L SO - 2 - 3589 N —— - . 3964 3963 | )
S T P R R T R ‘f‘\ foe e , B ot ' Ia ! . 0 ) - TSI et e e - atw
. . o A ) - o . o o . RS Do KO SR A L o ' e, )
Ll . ,‘ A R ' L -_ . o T ’ i ; W , o . - L
3090 — 1{‘ sy IR WA " e LR T SHR SR SR WIVE O PO TS Ry PO ALY A S SO R WL SIS 4;4, A S . e B ) L 3829 39 | .
] ) ' \ e LA ' BRI RPN e Cal B o LT ' o <L R R T = oo o e R - é S e e e e s m——— . ’ . ' ! m
& . ; . i . ' . 4 : FREEURN L T : i I - ) ‘ ol B ! o : . : j TR TR e b e e .o - : LT T T
{4 : o T A FUEE PR e SR IR T LT SR ! PR el ' s ' ! . ' : : ‘ i : T T
AR i . q ' b e W R R e A ‘ S N ieT o 4 . i ¢ B - T A LR i . %602 . . l- . o - T ' L
LR 3080 D ON o “’“:""‘““i“ TR e g "f‘*""jf"g?‘wa’“.-"7---5 dar e Tl Wheq R dhes BT Al ety "o . O SRS P OV AN S S I I IR o , : : A801 "
e o P CONSTRUGTION ST L T T ,L;-',.consm;cnou._f VRt e e COMSTRUCTION i g SO B A I . N (R ' . I ““'"""’“’“"‘"*,"'“*‘“ Tt R | oy S 080
e - o ':\ PER‘W’ : Ry . ":; - L . & " ' PER'OD ) R l" N ’ o ';‘ . ji ".« R . Pmm :j"' 4 \ ST I';. 'i“ ‘ L4 ﬁ(g o )7 : “h \ - . : , [} ‘ » - ' LR P " e . ! ‘ ‘ : i
. Lo ‘ ! "l . Lo '.' -, s " . R : Av? . “ - S N , : . ) . e f.‘ o B R r [ , : . o, \ . . ,. L . , ”» . , " . N - i
L . { v IR . ' ! o ! . ' . | . - ., " Y - ~ B t’r ' N S L . e . N ) . ; B . . . . N . b mm
! L : L S S A Do g L e : Lt . S L. { L ’ S _ ' . . . " : o . 4 x SRV . bt
byt ytata bttt algPetmt atatd! )t Al @atatl gle VR ETE R S B PV 1 g1 [ TR IR PR N E ¥ n P . : : |
il '.J’J als'olnlolslrtmiaimiilatal stotnto i £\t At it ala o' n ot et A m! g o R ga R g lo Tr M At s s o Bl F M A M S s 'a" s 0 N D e At A s o N D s e M Ay At TP b ey !
N . - [N ' 1 ’ ST [ e IR e ) . t Lot . . N ) L g P Y ' L. i N ' : . . ) . 4 .
o N98Z e T AT a8 e e T e T ee et 1988 | ¢ UL e B8 s e .. 1988 i AMTd JoATS N'D JF MaMJJa s onND
T P U S AL - oF S Slelh L T et T . . Lo . 1988 1989 1004 “1598 :
T T A T NERRCIPTE i , P v | ’ , : , : S . ,
. . ' 7 s v . - . - b ; v . . M 8 . .
R N RS o . . . ' PRI X “ - R ) . R c . . .
b N P F PRI NP SR TR R S . L , et ) GOldef ASSOC'ates Reviséd Oct. M‘
. o e ! S T e b = - = PRI S-S RO bttt e L . i
TA o4 AR oy dy RS " VRIS T eag s ! ' ce Y B - ; 4 : . t . . - - ) ‘
e e e AL i Sie ] SPUDUIE L TSR AL S AR SRS SR e . Sy o R I A T 3 N ' ’ :

mEA e Add




) ; S ul . o Q ;
Gep AT 93@?(3’ AT es> . CAROLIN MINES LTD.(CLL-v,T)  Tart|u( @fﬁﬁtﬂivff ibredmrs
D REFINANCING &’\DEBT' - Orval E Gille;pie. president of Carolin Mines Ltd., announces tha
PROPOSE } - .

531,303 of debt into 222,302 shares
: ivate placement basis to convert $531,
SETLEIENTS AR SUMMARlZED h:v: agifzda:ns; g; each. The shares would be held for the greater ?f GMmon;;§4f;gT the
; " r . .
; i erted and ?2 m:nths from the day on which the creditors advanced the funds, bg ng May
day the loan is conv
Sgg.ﬁal and October of 1984 for the balance.

England is prepared to renew its efforts to ‘i

Mr. Gillespie also reports that Lion Metals CorporatioSOOSOBOEdgn, "
arrange.a private placemént of Carolin shares to :a1s: it.: s;ates ;h;;EhO]
' k ing to its Unite
1in's forthcoming rights offer
gga.oég izzzes at $2.60 each with warrants to buy 800,000 more at $3.05 eac

' : 4July85 and completion of the
e o et 1o ¢ appro:zlo:ythe Mircantile Bank of Canada agreeing to accept $6,500,000 Cdn.

d to State Farm Automobile
hich Mercantile is prepared to do, an
T v 1o, tar 1in of about $10,500,000 Cdn. into 500,000 Carolin shares as

The private placement is continge

) t of its
500,000 shares as full paymen »
Ins;rance Company agreeing to convert its loan to Caro

arranged last November for an uncompleted transaction,

Hope,B.C.
® Carolin owns 50% interest in the Ladner Creek mine near Hope,

ders. The private placement would be for
h within 1 year. The private placement is
placement by 4Aug85.

i

and

bject to Carolin rafsing at least $5,000.000:

The other 50% is owned by the Aquarius group,

!

|
i

- .

and Windjammer Power & Gas Ltd. 4.95: are
Creek ' 1y abandoned.

Ladner Creek Mine was subsequent

acquire:the Aquarius group's interest in the Ladner Creek mine.

Carolin's attempt last fall to acquire the Aquarius group's 1nter§st i: EZe
If the proposed rights offering is successful, Carolin will see

Mr. Gillespie says, to date, cash calls totalling

»= . e 4 g

the ,:min"e. No monies have been received.

P te plac
" ¥ 1f Lion Metals completes the priva "
the fmoﬁies raised and to grant them a 12 month ‘op’tion to buy 150,000 shares a

Carplin's shareholders.

Ao 220 CAROLIN WINES LIMITER
MINE INTEREST CHANGE - Carolin Mines Ltd.

MNP,

LE U I/(\,T)

23 /¢ (12

(&)

DLl e e Y
P L0 T

S HINONZT fix)  Gil1esple has

,JJ)'

' f
ement of 800,000 shares, Carolin has agreed to pay them a fee of 6% o

$2.60 each, subject to approval of

(CLL-V,T) /7 ~Or §és
president 0.E, {
announced that '
through a default Judgement,

oline's banker has,

ained an additional 9.5% {interest in the mine by -

ufring the Windjammer and, Aquarfus 1interests. In

Credibility problem

still looms for Carolin

by David Duval

VANCOUVER - The history of
Carolin Mines, an industry “soap
opera” if there ever was one, has
taken yet another turn. A new man-
agement group has now assumed
control but the old guard has left
them with a big credibility problem.

Shortly before his departure,
President Orval Gillespie an-
nounced assay results from tailings
at the Carolin mine site (N.M., Feb
2/87). Although they were “ran-
domly gathered samples,” the
results nevertheless stretched the
bounds of credibility just one more
time.

The test work was done by an
American firm, Intergold U.S.A.,
which came up with 1.0 oz gold
and 0.5 oz platinum per ton in the
tailings. The gold content alone
was more than 10 times the head
grade achieved by Carolin in its
brief operating history.

New management at Carolin has
supplied operating statistics on the
mine to The Northern Miner which
incidentally were compiled for reg-
ulatory authorities in the U.S.
rather than in Canada. This coun-
try’s disclosure policies are some-
what more lenient so previous
managemen* rarely made such
information available to the gen-
eral public here.

Those operating statistics show
head grades of 0.096 oz gold for the
period June 1, 1984, to May 31,
1985. The recovery rate over that
period was 45.2% which indicates
there was 0.053 oz gold left in the
tailings. In the 1983 fiscal year the
company milled 293,451 tons of ore
with a head grade of 0.088 oz gold
and a 50% recovery rate. Through-
put jumped the following year to
419,017 tons at a 0.099 oz head
grade and 60.8% recovery rate.

Sources familiar with the Carolin

mine tailings were polled by The
Northern Miner and they almost
uniformly agreed that the maxi-
mum recoverable gold content was
about 0.03 oz. Dr Gordon Bacon,
from Bacon Donaldson & Associ-
ates, a Vancouver consulting firm,
states flatly that there is “no valid-

ity” whatsoever to the recent assay
results published by Carolin.

Carolin’s new vice-chairman,
Michael Berns, tried to shed some
light on the situation in a recent
interview. A lawyer by training, he
admits to having “no technical
background” in mining, but adds
his law firm has acted in a legal
capacity for Carolin. While visiting
Vancouver last summer, he said Mr
Gillespie suggested to him that
there was more gold and also some
platinum in mine tailings than was
previously indicated.

Mr Gillespie put him in touch
with Martin Fife who is president
of Intergold U.S.A. which Mr
Berns describes as a research firm
specializing in “complex” ores. To
the best of his knowledge its staff
members are “mathematicians,
chemists and process engineers.”
Apparently Mr Fife is a director of
the multi-billion-dollar Dreyfus
Fund, and someone who has
“impeccable business credentials.”

Test samples were collected by
Carolin in late 1986 and shipped to
Intergold for analysis. The 200 Ib of
samples were collected on a ran-
dom basis and there was no pre-
concentration in the test work, he
claims. Then how does one explain
the high gold results and also the
platinum values where none were
known to exist before? Mr Berns
says it has been suggested to him
that perhaps some of the gold was
tied up with platinum and it didn’t
appear in earlier results. Mr Bacon
disputes this, pointing out that it
goes against the law of physics and
just about every other law for that
matter.

Carolin is planning to test a
40-ton bulk sample and results
should be out within the month.
This sample material was taken
from the top 14 ft of the tailings
area by Golder Associates and sub-
mitted to Intergold for testing. Mr
Berns confirms that an indepen-
dent metallurgical consultant will
be appointed to confirm Intergold’s
test results.

Carolin is financing the con-
struction by Intergold of a test plant

—— to process the sample material.

- There could be one or two plants
andithey.wi Libe. built in Nevada
0ld Operates through

an answering service.-
“there is no credibility problem
with Intergold” and when pressed
said it was possible that a large
Canadian firm might eventually be
called in as a referee. He adds that
Intergold has “taken steps to pro-
tect its process” which he implied
was quite revolutionary.

Mr Bern’s group bought control
of Carolin by purchasing secured
convertible debt from the National
Bank of Canada and subordinated
(unsecured) debt from State Farm
Mutual Automobile Insurance Co.
of Illinois. Carolin owed the
National Bank $13.1 million which
was secured by company assets but
State Farm’s $13.4 million was
unsecured. Carolin’s new manage-
ment has converted National’s
debenture and they purchased the
two debt entities for $3.5 million.

Mr Berns says that Windjammer
Power and Gas and Aquarius
Resources were sued by the
National on Carolin’s behalf and
they forfeited their interests. Under

threat of legal action Ocelot Indus-
tries turned its interest ingh the
bank which the Berns group has

acquired and plans to put into
Carolin for $1. Columbia North-
land will receive one million Caro-
lin shares for its 17.550% interest,
subject to regulatory and share-
holder approval, he adds. By
acquiring these companies’ inter-
ests, Carolin now has a 100% inter-
est in the property.

Player Resources has changed its
name to Cons. Player Resources Inc.
on the basis of 1 new for 2 old
shares.

1é feels

1tion, other people are negotfating with the bank to
chase Carolin's debenture.

Carolin has continued to investigate metallurgical
nods to improve recoverfes of gold and silver from
reserves at the Carolin Mine, 20 miles north of
82 8.C. Progress has been made using alternative
hods. While doing this work, it has been found that
reserves contain platinum group metals in addition
the gold and silver, Further sampling and test work :
needed to determine the commercial values and |
overies of these metals.
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Gl H25 SFEPRITSS cAROLIN MINES LIMITED (CLL-T,V,Nasdag)
RIGHTS OFFERING PROPOSED TO PAY - Carolin Mines Ltd. has announced its London, England agent, Lion Metals Corp.
has been unable to complete to date the private placement of up to 4,000,000 Carolin

shares. A1)l deposited funds are to be returned.

BANK AND CONTINUE EXPLORATION

efforts to obtain the needed funds. N—
The Mercantile Bank of Canada, have issued a demand for the repayment of their varfous loans whic 0

approximately $5,000,000 U.S., and $5,000,000 CDN.
500,000 shares of Carolin Mines Ltd. as full settlement of these outstanding loans.

Lion Metals will continue 1its

The Bank has stated that 1t will accept $6,500,000 CDN. plus
Carolin's financial difficulties

are a result, to a large extent, of the failure of its joint venture partners to provide their proportionate shares o;
the funds required to run the Ladner Creek Mine located 120 miles East of Vancouver, B.C. in which Carolin has a 50
interest. Cash calls have been issued to the Joint venture partners, and a total of $4,819,000 {s currently

outstanding from them.

Carolin proposes to make within 30 days a rights offering to shareholders to raise approximately $12,000,000 to

retire bank indebtedness and for development drilling.

Corolin intends to proceed with the purchase f

shares of the Aquarius Group's 50% {nterest in the}l.adner Creek Mine. a1\

.

NMTAER

14 Feb bp st o
Carolin funding unsuccessful
now planning rights ollering

VANCOUVER — Given the
timing, the fact that Carolin Mines
was unable to complete a private
placement overseas involving
some four million shares came as
no surprise to the investment com-
munity. Claiming European invest-
ors were hesitant to commit funds
because of the “weak gold mar-
ket,” Carolin President, Orval E.
Gillespie confirms that a $12-mil-
lion rights offering will replace the
carlier proposal and that rights
offering material will be mailed to
shareholders by the end of the
month.

Mr. Gillespie savs the company
intends to proceed with the pur-

f\ Jchase of the Agquarius Group's 0%

interestin the Ladner Creck mine
wdding: "1t is contemplated that
these interests would be acquired
by the issuing of shares.”

The company has been paying
creditors by this method for years
and the fact Carolin's stock has
been dropping steadily (lately it's
slipped below $2) means the dilu-
tion would be even greater than
from the cancelled private place-
ment.

Carolin’s largest creditor is the
Mercantile Bank of Canada which
hasissued a demand for the repay-
ment of various loans totalling
approximately $11.7 million.
According o Mr. Gillespie, the
Mercantile has agreed to accept
$6.5 mullion and 5) (X0 shares of
Carolin in full settlement of the
loans. But since that agreement
was concluded, Carolins stock has
dropped considerably and there is
concern the bank would seek to
realize a higher return by selling
ofl assets held by the company.

Arguing that Carolin's financial
difficulties are to a large extent the
result of the failure of its joint ven-
ture partners to provide working
capital for the mine, Carolin notes
they currently owe about $4.8 mil-
lion to the project.

Funds from the rights offering
would be used to retire Carolin’s
bank debt and provide capital 10
drill additional reserves at the
Ladner Creek mine which are fur
from certain even with the funding.

The trouble-plagucd operation,
which has had more lives than
even the most optimistic of people
expected, has more than the finan-
cial hurdle o overcome if it's 1o
run successfully and at a profit,
The head grade has been lower
than anticipated bevause of exces-
sive dilution underground and mill
recoveries have rarely reached -

~design levels nor has the company

been able to master the environ-
mental aspect of its complicated
flow sheet. As a last resort prior to
closure, the compuny was selling
its gold in concentrate form which
added to processing costs.

or treasury

o
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CAROLIN MINES LTD,(CLL-V,T,Nasdaq) 1) )

SHAREHOLDERS MEETING APPROVED REORGANIZATION PLAN - Mining operations at the Ladner Creek Golgd’Mine, 50% owned by

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

suspended for 12 weeks. The milling operation is continuing on an inventory of concentrates and is expected to continue

with the reprocessing of tailings when the concentrates processing has been completed. During the mine shutdown it is

hoped that the financing and debt reorganization plan, now approved by shareholders, will be completed and that

exploration for reserves can proceed and that mine development can follow and mining will eventually resume. The time
of mining resumption is dependant upon too many factors for management to make an accurate forecast at this time.

Orval E.Gillespie, president, told the Nov.30,1984 shareholders meeting that he was confident that the I

reorganization plan will be completed on the due date, Dec.15,1984, that 400,000 shares will be taken down at $2.60
each to provide $10,400,000 or net of $9,776,000 to the company. When completed, this will provide the company with
some $4,000,000 after compulsory debt payments with which to carry out the mine exploration and refurbish the
concentrating plant including installation of new pumping capacities. He told the meeting that with these new funds,
which could grow to as much as $17,000,000 if all of the options and warrants forming part of the reorganization plan
are exercised, the mine will resume or attain profitable production and that a mine life of 20 years or more is very
possible.

The four areas to be explored for new reserves are: to the north into the mountain along the strike of the

existing ore zones; the McMaster zone located 3,000 feet to the north where limited past surface drilling has given
some encouraging values; the No.3 and No.4 zones down the hill to the south from the existing mine and mill; and fourth

s 2

is the Aurum zone just south of the No.3 and No.4 zones where good grade gold values have been found in quartz veins of |

mining widths.
Metallurgical work in the concentrator will be directed to improving overall gold recovery. Past plant production

gave unsatisfactory gold recoveries ranging between 60% and B0% of the contained gold. Part of the problem arose :
through the iron sulphide content of the ore with the resulting high cyanide consumption. This in turn gave rise to
chemfcal recovery and disposal problems and a high gold content in the tajlings. The present objective is to determine
if a 100 to one concentration ratio can be attained in a series of flotation circuits and cleanings. If this type of '

concentrate can be produced, then they would be shipped to a smelter for the gold recovery thereby reducing chemical
disposal and tailing problems while cutting operating costs.

Preliminary indications are that gold can be recovered from the tailings at about $280 Canadian per ounce and that
recovery costs of ore mined from underground will approximate $325 to $350 per ounce.

A key part of the reorganization plan is the private placement of 4,000,000 shares at $2,60 each with warrants
attached to buy a further 4,000,000 shares at $3.05 for nine months. The private placement is being organized through
Lion Metal Corp. and Jackson Graham Moore & Partners of London, England., Lion Metal has commissioned an independent
mining consultant evaluation of the mine and plant which is being prepared by MacKay, Schneliman. They have had experts
on the Ladner Creek property several times in recent weeks. This report will form a large part of the work to be done
with the proceeds from the private placements.

The second phase of the reorganization includes the Jjoint venture participants holding 50% in the mine
transferring their interest to Carolin for 2,100,000 treasury shares of Carolin and a warrant to purchase a further
2,100,000 treasury shares at a price of $3.05 each for 12 months. If exercised, these warrants would generate a further
$6,400,000, The joint venture participants have invested in the order of $30,000,000 in the mine. Carolin is also to
rece{ve some potentially valuable adjoining claims.

Mercantile Bank has agreed to release its security, which is a first charge on the company's assets and presently
amounts to approximately $11,000,000, on the payment of a total of $6,500,000 within nine months, including $2,000,000
cash and 500,000 shares of Carolin payable on closing expected Dec.15,1984., Carolin is 1indebted to State Farm
Insurance Company for approximately $10,000,000. State Farm has agreed to convert this debt to 500,000 shares of
Carolfn,

The shareholders approved an increase in authorized capital from 10,000,000 to 25,000,000 shares. An option to
purchase 500,000 treasury shares at $2.70 each for 21 months to Lion Metals Corporation for its part in securing the
reorganization was approved by the shareholders meeting.

GRL B0 ISIANIGDS FOR_THE_RECORD
CORRECTION: CAROLIN MINES LID, (CLL-V,T)-In GCNL 8(85), 1t was reported that Carolin has an option to buy 949,000 A
shares at 43.05 per share; this 1s incorrect and should read at $3.05 per share. | ' ) |
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Carohn Mmes posts loss
major financing in work

VANCOUVER — Carolin Mines
reports a loss of $1.97 per share for
the year ended May 31, which
includes an extraordinary expen-
diture of approximately $6 million
for what the company describes as

“provision for the apparent uncol-

ectibility of monies due to Carolin

$ursuanl to ils_l@irggrggt joint
venture agreement.’

The company, which also re-
ports a loss of 14¢ per share for the
period ended Sept. 3, points out
it was unable to make its contribu-
tions to the joint venture.

Carolin says tests by Moritz Min-
ing showed that a leach circuit
would produce gold recoveries in
the high 90% range and an agree-
ment has been signed with that
company to incorporate the pro-
cess into the Carolin milling cir-
cuit. These modifications are
planned immediately.

A major financing and restruc-
turing 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 proj-
ect. Efforts by the company in the
past to restructure ended in failure.

The company claims that Den-
ver Cascade of Colorado is sup-
plying interim financing to main-
tain and also to modify the mill
and treat old mine tailings. A
backfill plant is planned plus more
underground development work to
increase ore reserves. Trading of
the company's shares on NASDAQ
were halted early in December
until Carolin meets the exchange's
minimum net worth requirements.
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Carolin placement $8 million

VANCOUVER - Carolin
Mines says agreements have been
reached with regulatory authori-
ties, joint venture partners and
major creditors over a reorganiza-
tion and private placement esti-
mated to bring in about $8 million.

Apparently Carolin has secured
a private placement overseas
involving about four million shares
and an equal number of share pur-
chase warrants which would
involve a further substantial dilu-
tion of existing shareholders’
equity in the troubled company.

The shares are to be placed at
$2.60) each and a further four mil-
lion shares are available at $3.05
each through the exercise of the
warrants for a period of nine
months, says Carolin.

The proceeds will be used to pay
the company’s debts and upgrade
its Ladner Creek-gold mining oper-
ation for production at a later date.
The Mercantile Bank of Canada,
a major creditor, will receive $2
million initially along with 500,000
shares towards payment of the $6.5
million it has agreed to settle for.
The remaining $4.5 million has to
be paid within nine months, at
which time the bank’s security will
be released, says Carolin.

Atleast 2 million has been allo-
cated for development drilling and
mill refurbishing at the Ladner
Creek mine and the rest towards
autstanding accounts. In the past,
the company has settled many of
its trade debts by issuing shares.

Carolin says its milling opera-
tion will be suspended for approxi-

mately 12 weeks so mill circuitry |

can be refurbished to allow the
80% recovery rate specified in the
original engineering report. Recov-
eries have generally been poor and
the company was never able to
master the complexities of its flow
sheet. After that is completed, the
tailings treatment program imple-
mented earlier this year will be
continued. Extensive underground
development work will also be car-
ried out to prove up additional ore
reserves in order to maintain mill

throughputs at the rated capacity.

Assuming shareholder approval
is obtained, Carolin has given an
option to its agents, Lion Metals
Corp. and associates, for 500,000
shares at $2.70 for a 12-month
period following the expirty date

for the warrants in the original

offer.

Carolin will also buy the remain-
ing 50% ownership in the Ladner
Creek mine and adjoining mineral
claims from its partners for yet
more shares — in this case 2.1 mil-
lion shares with warrants to pur-
chase an equal amount at $3.05
each for a period of 12 months. Of
that original amount, two million
must be held for nine months. State
Farm Insurance has agreed in prin-
ciple to accept 500,000 shares for
the debt owed it, says Carolin.

Carolin compieted 10 driil holes
(1,770 ft.) at the Ladner Creek
property, seven of which encoun-
tered the Aurum zone 600 ft. east
of the present mine workings. The
silicified zone was 10-20 ft. wide
with gold-bearing intercepts rang-
ing from 5.4-14.8 t. in four holes.
The company didn't reveal how
close these were to true widths.

But the 14.8-ft. intersection -

assaved 0.648 oz. gold while a
12.3-ft. intercept graded 0.261 oz.
An 8.5-t. core length assayed 0.196
oz. and 5.4 ft. returned 0.558 oz.
If these are true widths they are
near or lower than the minimum
widths required for blast hole stop-
ing which the company utilizes
extensively. -
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—_ CAROLIN MINES LIMITED (CLL-T,V) fﬁéiyid&Adﬁff’ (I oo3 :

VARIOUS PROBLEMS & - 0.E. Gillespie, president of Carolin Mines Limited, reperts~that progress is being made towafd the J

"" SOLUTIONS REVIEWED purchase of the Aquarius Group's interest in the Carolin mine near Hope, B.C. The Aquarius Growp
_ members have signed the share exchange agreement. Approvals of Toronto and Vancocouver Stock

Exchanges and of the U.S. Securities and Exchange Commission will be sought. ' v :

. Carolin is now producing a sulphide concentrate containing the gold, instead of using cyanide to produce dore !

bars. Mr. Gillespie says the new process is simpler and will avoid environmental problems. Resulting lower operating

- costs will inc;ease the cash flow. However, due to a short term cash shortage caused by the longer delay in receiving

revenue from the concentrates, the payroll was late this week, but has now been made. The company is in arrears on ;f

- remittances to Revenue Canada., A third party demand has been served, but meetings to resolve that problem are being l

held. Shareholders have approved the allotment of 577,000 shares to be available to settle accounts. o

Preparations are being made to retrieve part of the material in the tailings pond to recover gold which was not. i

recoverable by the cyanide process. It is necessary to retrieve the tailings now before new tailings from which the

“sulphides have been extracted are deposited on top of the old ones. Thes program will remove the need to raise the ;

tailings dam this year. Mr. Gillespie says about 85 ounces of gold will be produced each day at a cost of $278 Cdn. o

" per ounce. : -
While milling the tailings, there will be time to prepare the present ore reserves further ahead of mining, which

“will facilitate mine production, and to outline additional ore reserves. Mr. Gillespie says a substantial sprface i
drilling program is underway.
Mr. Gillespie also reports that directors have been negotiating with a U.K. company to supply $12,000,000 to buy __
...the Mercantile Bank of Canada debenture and to supply working capital. He says their consultants have spent the last
week on the project and the property, and the financiers have indicated that the review is positive. No formal -
. i ‘GWM% .
- arrangements have been concluded yet.

v o
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CAROLIN MINES LIMITED((cLL-T{) %K(QQVQH N0 O’B)

NEW FUNDING UNDER NEGOTIATION - g;f.cillespie,spresldent of Carolin Mines\limitedsh#s reported that an interim :
nancing for $500,000, plus $200,000 contingent for ov f
private investors and bankers. The funds are to be used to implement the taf?ings retzfzzz?s;rzziaiezz :;lsfddfromc k
gold mine near Hope,B.C. Test work on the tailings indicate that reprocess will recover 85 1 30 tone e
day throughput. It is expected that this fundin MR,
continued production untfl negotiations on the p
equity injection of $16,000,000 s under ne
negotiations expected to star: Oct.2.,1984,

»500 tons per
g will enable the company to maintain full mill utilization and

roposed new financing is completed with the U.K.syndicate. The proposed
gotfation with mining consultants visiting the mine Oct.2! and final
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CORRECTION CAROLIN MINES LIMITED(CLL-T,Y)The Mo,703, page one story on the conpany=showed gold r
L . Mo, 2f A rostory eripany-=shoy ecovery of 8
gold/t, which 1s wrong and should be 85 oz,gold/day. p‘ ! ’ overy of 8 oz
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~investigations indicate it may be possible to process certain portions of these sands through the mill in such a way as
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COLUMBIAN NORTHLAND EXPLORATION LTD. (CXX-Pacific Coast Stock Excn_égé)f\.,

-

YEAR ENDED 31 JULY 1984 1983 LOSS DECLINED 12% i =Y ?“'—“.J?;:ﬁ-ﬂ g i
Revenue $2,285,000 $1,761,000 The major asset of Calgary-based Columbian‘ﬂoﬂrthl‘a oration
Net Loss $1,207,000 $1,366,000 Ltd. is its 17.55% interest in the Ladner Creek Joint Venture, a mine and .

Per Share (Loss) 11¢ 13¢ mill located some 90 miles east of Vancouver, B.C., that is operated by

------------ CAROLIN MINES LTD, Columbian Northland president R.D. Anthony says the
venture has been unable to generate a positive cash flow and the total operating cash flow deficiency for the year
ended 31July84 was $1,550,000 Cdn. Capital expenditures in the year totalled $1,220,000.

As a result of being unable to operate at a profit and the inability of certain of the joint venturers to pay cash
calls, the venture has a working capital deficit of $3,900,000 at 31July84. Included in current liabilities are
payroll deductions withheld from wages and related payroll costs of $600,000 for May, June and July. Revenue Canada
has started legal actions against the operator to collect this amount.

Carolin Mines, as operator, has been providing working capital for the venture by issuing treasury shares to trade
creditors and Carolin shareholders have approved the issue of sufficient treasury shares to substantially reduce the :
working capital deficit. .

In August, the mill operated only intermittently because the mine was unable to deliver materfal continuously.
Remaining probable ore reserves are estimated at some 800,000 tons grading 0.13 oz. per ton, but, these have not been :
developed to a stage where they can be mined. Known mineralized areas in the immediate vicinity of the mine are being ‘

tested by surface drilling. !’

At present, the mill is being adjusted to produce a saleable concentrate from the tailings pond sand. Preliminary
to achieve a cash flow. These tests have not been completed.

Mr. Anthony says, "The future of the project depends mainly on an infusion of capital, increased price for gold,
and the solving of metallurgical problems."

‘ NITVER 1{55“@2‘)’8‘," |
By Columbian Northland »
Carolin’s troubles spelled out

According to Columbian North- | menced legal actions against the e
land Exploration, which holds a | operator for collection of this ) /i AN \
17.55% interest in the Ladner | amount, Columbia says. Lol ’f’\, 11N~
Creek joint venture gold mine and | In addition, the payrolls for the  ————""" =
mill operated by Carolin Mines = LCJV which were due Aug. 31, . ETATNG )

about Y0 miles east of Vancouver, 1984 and Sept. 7, 1984 have not

the operation is now experiencing | yet been met.

severe financial difficulties. | The ()peralor has been prOVid- L
Columbian says it is the result  ing working capital for the LCJV

of the mine being unable to oper- by the issuance of treasury shares

ate ata profi:. and the inability of  to trade creditors. On Aug. 31 the

certain of the participants to pay  operator received approval from |

cash calls. Asat July 31, theopera-  its shareholders to issue sufficient

tion had a working capital deficit  treasury shares to substantially

of $3.900 (K. reduce the working capital de- '
The LCJV (joint venture) has | ficiency. ;

During August the mill only ! -~

et [ndb i periara) & posi ¥ operated intermittently because
cash flow and the total operating

cash flow deficiency for the year the mine. was unable to con'(irllu-
ended July 31 was $1,550,000, ously deliver material. Remaining
Columbian says. Capital expendi- probable ore rcsprvc:; a;%oe&l)'o ‘
tures during the same period mated at approximately HX)
totalled $1.220.000. i tons grading 0.13 oz. gold per ton,
Included in the current liabili- but these have not been developed
ties are payroll deductions with- | 04 s'tagz where they can be read- .
held from wages and related pay- ily mined. - .
roll costs of $600.000, it continues. | A surface drilling program is
This amount includes May, June ' being carried out to investigate cer- -
and July payroll remittances and = 110 known mlr}irquzed sisad
applicable penalties. At the pres- the immediate vicinity of the mine.
ent time Revenue Canada has com- | The mill is being adjusted to pro-
~"=__. . duce a salable concentrate from
the tailings pond sand. Preliminary
_ investigations indicate that it may
be possible to process certain por- '
tions of these sands through the .
mill in such a way as to achieve a *
cash flow. These tests have not =
been completed. -
Columbian says the future of the
project depends mainly on an infu-
sion of capital, increased price for .
~ gold, and the solving of metallurgi-
cal problems. o
Columbian itself reports a loss
. of $1,207,000 for the year ended -
July 30, on revenue of $2,285,000,
- compared with a loss of $1,366,000, .
on revenue of $1,761,000 in the " _
. year previous. ' TN
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8 SIESLID. (CLL-¥.TichLr AQUARTUS_RESGURCES LTD. (AQR-V,Alberta)
ORATION LTD. OCELOT TKDUSTRIES QIL=F:M,Alberta ‘
Gl FIT  JBFIRYSE WINDJAMTER PONER & GAS LTD. (WIN-Albertd) TP/l (772l ,},) W00 3)
3Y NEW DEAL CAROLIN IS TO - Orval Gillespie, president, announces that Caroldin Mines Lt has“agrced to acquire from
BE SOLE OWNER OF GOLD MINE Ocelot Industries Ltd., Columblan Northland Exploration Ltd. and ﬁqﬁarius Resources Ltd.
their interest in the Ladner Creek gold mine near Hope, B.C., and a large group of

adjoining mineral claims 1n exhcange for 3,026,900 Tlass B shares of Carelin. In additicn, agreements are being
completed for Carolin to acquire the interest of Windjammer Power & Gas Ltd. in the same property for an additional
255,200 Class B shares.

. Under the previous agreement, Carolin owns 50% of the mine, and cash flow from the mine was to be distributed to
CfrOTln as to the first $2,600,000, to the vendors (Ocelot, Columbian, Aquarius &nd Windjamrer) as to the next
FcU.QU0.00U. to Caroline one-third and the vendors two-thirds for the next $23,500,000 and thereafter equally between
©aroline and the vendnrs,

| gnder the new agreement, Carolin would own 100% of the Ladner Creck mine and would receive 100% of the cash flow
inmmediately, In addition, Carolin would hold interests varying from 63.9% to 90.13 {n the adjoining mineral claims
which cover some 25,000 acres.

The total purchase price is $32,821,000 payable in 3,282,160 yet to be created Class B convertible preferred
chares to be issued at a deemed value of $10 each. The existing common shares will be designated Class A shares. The
R shares will be nen-voting, will pay an annual dividend of 12% for 3 years and will b convertible into A shares on a
q?e for one basis from 10May85 to 10May87. The conversion date may be brought forward if Carolin completes equity
financings totalling $15,000,000.

Carolin has agreed to rafse that $15,000,000 by way ¢f cash flcw from the mine and/or equity financing within the
next 12 months. These funds would be used to retire Carolin's presnst $9,000,000 bank debt and to rp9\1d9-w01king
capital, To date, about $3,500,000 has been raised. For every §10 of cash flow and of equity financing vp to
$15,000,000 Carolin fails to raise before 10May85, one Class A share 1s to be fssued to the vendors as their
Eroportionate interest may appear. On the basis that to date Carolin has raised $3,500,000, the maximum number of
Class A shares which would be released to the vendors would be 1,150,000.

Completion of all transactions is anticipated by mid-September, 1984,

Columbian will appoint one director to Carolin's board, Columbian, Carolin and Ocelot will continue to form
manaqement comnittee to administer the Ladner Creek mine.

/\/'f\’l:l'/\,rG}"‘< 3“*”\7’*\//(78%

will buy out partners

9aH ,’_QLT) =) By David Duval
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Carolin Mines has concluded an
apreement to buy out its joint ven-
ture partners in the Ladner Creek
joint venture near Hope, B.C. Last
month the company said it had
reached agreement with Columbian
Northland Exploration (N.M., Apr.
20/84) but that purchase has now
been expanded to include Ocelot In-
dustries and Acquarius Resources.

The deal involves not only the
mine but a large group of claims
adjoining the property, say Carolin,
pointing out that slightly over three
million class B Carolin shares will be
issued for their respective interests.

Negotiations have yet to be com-
pleted for the interest of Windjam-
mer Power & Gas which could
involve the issue of another 255,200
B shares.

Under the buyout plan, Carolin
would own 100% of the Ladner
Creek mine and receive 100% of the
cash flow from the operation. Its
interest in the remaining claims
(approximately 25,000 acres) would
range from 68.9% to 90.1%.

Existing common shares will now
be classified as a series and the B
shares will be convertible into A
shares on a one-for-one basis in the
two-year period from May 10, 1955.

The B shares are non voting and
pay an annual dividend of 12% for
three years. Those shares have been
assigned a value of $10 each so the
ot ] pane Begee e o e a kb

value of approximately $32.8 million.

Carolin adds that within the next
year it's agreed to raise $15 million
through mine cash flow and or
equity. Much of the money will be
used to retire existing bank debt of
$9 million. Carolin says it has already
raiscd $3.5 million of that committ-
ment, noting there will be a penalty
should the $15 million not be raised.
For every $10 in cash flow or equity
not realized, Carolin will have to
issue one class A share relative toits
partners’ respective interests.

Carolin predicts the transaction
will be completed by mid-Septem-
ber, adding that Columbian North-
land will appoint one representative
to the board.

Columbian, Carolin and Ocelot
will continue to administer the oper-

ation by a management commitlee.
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Carolin struggles
under heavy debt

VANCOUVER — Burdened by a
substantial debt load and joint ven-
ture partners who are unable to
finance their ongoing participation
in_its gold mining venture, Carolin
Mines is planning a major share
“issue (b buy out its partners and pay
ff séme of its creditors. This is a
complicated proposal with a num-
er of hurdles to overcome and one

.. which will determine the future of

~ the company and its Ladner Creck

W 7 operation
\ .r.)lp d .

The Aquarius Group, which
includes Aquarius Resources,
Columbian Northland Exploration,
Ocelot Industries and Windjammer
Power and Gas. has a 50% interest
in the Ladner Creek mine and also a
large block of chiims contiguous to
the property. Three of the compa-
nies have expressed interest in the
buy-out plan.

In order to pave the way for the
acquisition, shareholders have
approved an increase in authorized
share capital to 20 million shares
(designated as “A” shares) plus the
creation of five million convertible
Class B non-voting shares which

would be used to purchase the

¢ rec (783

" The company also has approxi-

mately $1.4 million in outstanding
accounts which it proposes to pay
back with shares subject to the
approval of its various creditors.
Carolin notes that TSE regulations
allow it to set aside up to 10% of its
outstanding shares for this purpose,
but it doesn't anticipate distributing
them all at this time. The 10% would
represent about 537,500 shares.

Efforts have been made to avoid
problems encountered in the past
with toxic substances being dis-
charged into Ladner Creek. The
company faces 14 charges (the same
charge repeated 14 times) under the
Fisheries Act. To prevent any future
occurrences the tailings dam has
been raised to a level where spring
runoff will not cause any overflow,
shareholders were assured at the
annual meeting.

Ore grade from the underground
has not met expectations because of
excessive dilution, but steps have
been taken to improve this situation.
Recoveries in the mill have not met
expectations either in what has been

iod.
Aquarius Group's interest. & lengthy soneup perl

Carolin owes the Mercantile
Bank of Canada 39 million which is
secured by a debenture against the
company's interest in the Ladner
Creek mine and property. The bank
has requested that part or all of that
loan be converted into Class A com-
mon shares at $7.50 per share or

¥

-

AT

Mgen e TACAPRIGBTE ;
eport from Vancouver 3
75% of the average TSE closing COIumbIan to Se"
price for the three days preceding . . "
the notice of conversion. This, no C | t
doubt, would mean additional dilu- a ro In ln e re SI
tion of existing shareholders’ equity L
through the issuance of a further 1.2 o ] ;
#illion shares. The conversion Columbian Northland Explora- . —_
period would be to Dec. 31, 1988. tion says it has entered into negotia- ¥
Because of the conversion tions with Carolin Mines to scll its R “W
feature, Carolin says the bank has -I?.SS?F. interest in ‘h"'__,_h_ﬁ_#._l""d“er Creek \ﬁ ik ‘?
agreed to give back 4,000 warrants joint venture along with varying ;o HA A%
entitling it to purchase a certain interests in mineral claims adjoining [=1E t = i
amount of gold (not exceeding one the property for approximately oy
ounce per warrant) at a specified $12.1 million. If the deal is success-
Brice, fully concluded. Carolin will make
the purchase by issuing 1,205,800
12% cumulative preferred shares
and releasing the 31,188,694 in loan ;
guarantees that Columbian put up :
originally. Carolin must also arrange :
long-term financing totalling $15
million and register the new com-
mon shares for trading in the United
States. 2
Apparently draft documents have
been prepared and Columbian says %
the agreement would remove the 7
obligation to fund past the future
operating deficits at the mining
operation, or additional capital
expenditures for that matter.
Claiming the Carolin shares are
more liquid than the property itself,
R. D. Anthony, Columbian presi-
dent, predicts that any increase in
gold prices would be reflected in
higher share prices and the market- i
ability of the shares. ’
Following completion of the trans- 4
action, Mr. Anthony says Columbian F

will become active again in the min-
eral exploration field. Shareholder i
approval is required before the deal .

is finalized, however. //y
.\\ X\

\
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Two BC mines using )

Inco’s cyanidg;reﬁiﬁa{\)

process <__ 1% £
1nusLmuwdIM$(mnpkwdhw4§u@.
aqreciments with two additional Canadian
aold producers for the use ol Incos

<0). Air ¢yanide removal process for
umﬁmutqunun‘CmquMuWﬁ}hqu
ulilice the process at its Luduﬂrtj?ck
operation near Hope. BC and DuFont of
Canada Explorations Ltd will implement
ot its Bater Mise-focility IThe process
will vnioble these companies to discharge
mill tailings which will be low in total
cyanide concentrations.

Gep T X33

) DEC/ SorMBIAN NORTHLAND EXPLORATION LTD. CWH//./M[@, ‘--‘,.‘\Jri'_,){,_l.)«") -

L]
3 _MONTHS TO OCTORER 31 1983 1982 ! OPERATING PROFIT
Revenue $470,166 $ 352,070 ! EXPECTED-SHORTLY
Net Loss 314,906 1,071,618%); . .
o ghare 5¢ ’ 106 v Columbian Northland Exploration Ltd.'s principal

* Includes $800,000 writeoff of abandoned i;zsset is thelr interest in the lLadner Creek joint 3
mining property :ventute, operating a 1,500-ton-per-day gold mine ;
B In B.C. H.Brodie Hicks, president, says technical !
problems which have delayed achievement of sustained profitable operation are gradually

being overcome. Ure grades and metallurgical recoveries demonstrate progressive improvement.

He anticipates an operating profit In the next quarter.
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complex series of antiformal told structures which contain
cedain lavourable beds that have been replaced by
quartz-albite-cartbonate rock carrying gold. This general setting
has been subjected to intense post mineral faulting

Ihe source of the mineralizing solutions are subject to
some debate because little study in the way of Huid inclusions,
isclopic compaositions or other detailed analysis has been
attempted. A signiticant consideration is the occurrence of
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“zone-like " alteration hosted by volcanic 1ocks in the south
part of the mine associated with east-trending laults. The
presence of a major ultramalic complex adjacent to the ore
zones is unlikely to be an unrelated coincidence More
conciete conclusions concerning the genesis of the deposits
may be possible alter the completion of presently proposed
exploration programs.

The basic geometry and apparent ore-contiols at the
Carolin Mine, considering the large number of raineralized
hotizons, suggest that other similar ore zones exist along the
thiee kilometie length of the Belt between the ldaho orebodies
and the Pipestem Mine. An agqressive tigotous exploration
prograrmn will be needed to test this large area adequately.

ACKNOWLEDGEMENTS. The authors wish to thank OE
Gillespie, President, and K G Collins, General Manager, Carolin
Mines Limited for co-operation and pernmission to publish this
article. The enthusiastic encouragement of PW Richardson,
Vice-President, Exploration, Carolin Mines Limited is greatly
appreciated.
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Figure 3. Semypelitied vertical cross section at 766N (looking
noth; refer to Fig 2 for litholoawcal hey

Occasionally visible free gold is seen mainly smeared along this zone is disseminated, euhedial pytite followed by
slickensides arsenopytite. pyrrhotite, and chalcopyrite.

Ho | Zone, which is presently beina mined, is hosted by a - The Mo 3 Zone, which is presently undergoing detail
micdium to coarse grained gieywacke herizon. Alteration by cic[kﬁ}jor\ diilling. is also hosted by a chlontized,
quartz and albile is very intense in certain areas, and less coarSe-grained greywacke unit similar to Mo 1 Zone. An
ntense in others. The geld content does not appear to interesting feature observed along the fringes of the ldaho
conelate directly with the degree of alteration. The Mo 1 Orebodies and in the Pipestem Mine is the presence ol
Zone s main sullide is pynhatite, No 2 Zone is contained in a quartz-breccia lenses which are spatially related to the more
silicilied siltstorie unit. Distinctive bedding features are well extensive replacement albite-quartz-caibonate bodies.
preserved despite intense alteration. 1he dominant sullide in In sumimary, the Carolin deposits are contained within a
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. geologist. also through the entire program, was Mr D J Griflith,
Mr Cochrane is still consultant on work connected with
Carolin's wholly-owned Ladner Creek Noith Project. Mr WE
Clarke who became associated with the property in 1975
continues as geological consultant in the present Mine.

GEOLOQGY

The Carolin Property covers part of the east boundary of the
Coquihalla Serpentine Belt and adjocent Lower Jurassic
Ladner Group. Serpentine belts are generally associated with
lundarmental fractures that are believed to mark major crustal
boundaries. The Coquihalla Serpentine belt separates two
important geological units, the Hozarmeen and Ladner Grouyps,
that are of dilferent age and contrasting chaiacter (Ray 1983).

Fiquie 2. Stratigraphy in the vicinity of the Carolin Mine
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Most of the significant gold occurrences have been found
along the eastern edge of the seipentine in the boundary fault
which has been named the Hozarmeen Fault. The zones
presently being mined are hosted by the Ladner Gioup
sedimentary rocks.

Stratigraphy: key to structure at the minesite

Lower Ladner Group rocks represent the transition between a
proximal turbidite depositional environment to a progressively
distal turbidite and deeper water regime. A uniforrn and
regular stratigraphic sequence is recognized within the Ladner
Group in the mine based on detail undergiound mapping and
drill hole information (Figure 2). An integral part of
establishing the stratigraphic succession was the creation of a
representative rock specimen suite using a laige diamond saw
which allowed all personnel concerned with mapping to adopt
a unifotm terminology for each rock type.

The lower section is characterized with coarsely graded
cycles dominated by poorly sorted lithicwacke. The sequence
gradually becoimes dorninated by finer clastic rocks until
laminated silty argillite predominales. However, this general
progression toward finer-grained seditnents was interrupted by
a distinctive coaise clastic episode which occurs near the top
of the column in the iimmediate mine atea and can be used
as a marker horizon. These marker units, which are
multi-coloured argillite. boulder conglomerate and pebble
conglomerate, provide a basis for correlation between
diillholes and main levels, and have been traced continuously
from the outcrop near the surlace expression of No 2 Zone
Orebody to the fartheast north underground workings. Primary
sedilentary structures such as graded bedding and stump
features indicate that portions of the stratigraphic sequence in
the mine area have been inverted.

The basic structure in the Carolin Mine is a cornplex,
asymmetric antiform plunging about 207 to the notthwest. The
ore zones armenable to open longhole stoping are located in
the thickened hinge area (Figure 3). This artangement is
analogous to the well known “saddle reef” ore structures in
the Bendigo-Ballarat, Australia, or Nova Scotia gold fields. Two
well-defined ore-bearing saddle reef stiuctures have been
discovered to date: an upper (no 2 Zone) and lower (Mo |
Zone) with a partially outlined third Jens below No 1 Zone. The
possibility of additional mineralization below Mo 3 Zone is
suggested by isolated decp diill intersections. Weekly
mineralized zones have been noted in widely spaced surface
diamond drill holes above No 2 Zone, and perthaps are telated
to the high level McMasler Zone. Mineralized zones appear to
thin along the limbs of the main fold. Bedding orientation is
highly variable with attitudes {rom subhorizontal to vertical
comrmon between short distances.

The recognition of this major antiformal stiucture has been
hampered in past by a lack of definitive stiatigraphic control
and the complicating factor of many post-ore faults trending
subparaliel to the main fold axis. The most prominent of these
post-ore faulls is referred to as the ' Mine Fault™ and lies close
to the lold's axial plane (Figure 4). However, these later faults
also cut the fold at a small angle. Recognition of 1ock types in
the "nose” ot the fold is also difficult due to shearing.
crumpling and plastic flow.

A major consideration for exploration is the presence of
eally northeast-tiending cross faults which have displaced the
main fold stiucture but have in turn been cut by the Mine
Fault set of fractures.

The most southerly of the cross faulls has displaced No 2
Zone at 625N on the 950 Level.

The oie consists of roughly equal amounts of quartz, calcite,
and albité. Variable minor constituents are chlosite. sericite,
and sulfides. The main sulfide minerals are pyrihotite, pytite,
and aisenopyrite. Average sullide content is 6-8% by volurne,
although marked variations occur. Gold is associaled with the
main sulfide rinerals usually along the rims of grain
boundaries and usually accompanied by traces of chalcopyrite.




J T Shearer. Exploration Geologist
R J E Niels, Mine Geologist
Carolin Mines Limited

Carolin Mines: a

Lhis aitic e discusses some of the aeological concepts
developed at the Carolin Gold Mine based on experience from
undergiound mining. Also a substantial amount of detailed
dismond drlling has been completed since the end of initial
explutaton in 1978,

Carolin Mines Limited and its joint venture partners, the
Aquanus Group, are cutrently conducting mining and milling
operations at the Ladner Creck minesite located 1ok
northeast of Hope, British Columbia. A 32k gravel road
Jloneg the Coquihalla River provides access from the
Trans Canada Highway at Hope (Figure 1)

The Ladner Cieek gold mineralization occurs as many
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individual ore Jenses that can be grouped into two major ore
zones plus a diill-indicated third zone. Milling on a laige scale
began in December 1981 on ore mined from 79 Stope
located in the centre of No | Zone. Mining is by open stope
blasthole methods taking vertical slices fiom longhole rings
1.5 metres apart. Ore reserves as of January 1983 were
1,357,000 tons of 0.128 ounces per ton gold with minor silver
values in proven & probable ore categoties. A major
exploration program is planned to investigate the untested
notthward plunge of the three known ore zones. Wide spaced
diamond diilling is presently being carried out on the Mo 3
Zone to test tonnage potential.

The showings which comprise the present operdations were
discovered atound 1915 by J O Connell, T De Angelis, and A
McLean. At present, the tested ore blocks are conlined 1o the
ldabo Claim which was located by T De Angelis on 9 August
1915. Mr De Angelis still resides in Hope. A discovery in 1926
of spectacular high grade gold values in a talc shear zone on
the Aurum Claim led to the small scale developiment of the
Aurum Mine and brouqght considerable interest to the area,
named the Coquihalla Gold Belt (Figure 1), Production was
realized from four propeities: The Waid, Pipestein,
Emancipation, and Aurum. In 1945-1946, the fist diamond
duilling consisted of eight holes collored near the surface
expression of No 2 Zone. The average grade defined by this
drilling is very similar to the present mine grade. In the early
1960, Sunmimit Mines Ltd succeeded in consolidating a large
group ol contiguous claims covering many old showings
along the Belt.

In 1973, an agreement was neqotiated by Carolin Mines
Limited to purchase the Ladner Cieck Property om Surnmit
Mines Limited. An aggressive exploration prograrm was
launched by Carolin in 1973 that led to a significant mineral
resenve being established by the end of 1974. The property
was oplioned to Precambrian Shield Resources in 1975,
However. they relinquished the option in 1976. During this
petiod. a mineralized zone very similar in character to the
present orebodies was found on surface in McMaster Pass
approximately 1000 meters north of the present workings and
675 meties elevation above,

Underground diamond diilling and bulk sampling were
carried out from an exploration decline during 1977 and 1978.
The Aquarius Group of companies joined with Carolin to finish
the decline work. In 1979, a feasibility study completed by
Kilborn Engineering Ltd recommended production of 1500
tons day on published ore reserves of 1,500,000 tonnes at
0.141 oz'tonne gold using a 0.08 oztonne cut-off which
included 10% added dilution at 0.050 oztonne and 10%
dilution at zero grade.

A production decision was made in 1979 with Carolin Mines
Limited as operator and having a 50% interest. The Aquaiius
Group pertners with respective interests in the propery are
Ocelot Tndustries Ltd 22.5%, Gieat Basin Petroleun 17.55%,
Windjammer Power and Gas 4.95%, and Aquarius Resources
50%.

Starting in 1973 and thioughout the exploration that
eventually led to the feasibility study, Carolin Mines Ltd
retained Mr D R Cochrane as geological consultant. Project
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Carolin Mines says it's about to
enter a “normal, profitable period
of gold production™ after a year of
intensive effort to develop the

=
s
: \35
mining, milling and environmental
i / ) '\ aspects of the operation. In order to
/ —  limprove gold production, the cutoff
? = {grade underground was increased
| ~ 10 0.08 oz. gold and a cable bolting
f): technique has been adopted for
“ s | grou nd support, which also reduces
§™/ dilution. Two drills are now attempt-
Lo
%
=
J

ing to delineate additional ore
reserves and the company is cur-
rently investigating the northern
extension of existing reserves
together with the No. 3 zone.

Additional flotation cells are being
added to the mill as well as a concen-
trate dryer which will allow a carbon-
gold . concentrate to be produced.
This product would be dried and
shipped to a smelter but routine
pouring of doré-bars will continue,
says Carolin.

The operation’s water purification
systems have been augmented with
the newly developed Inco SO: Air
Process and the tailings dam was
raised to give added protection in
case of heavy runoff.

{ -+ Carolin says it has offered to buy
‘ out the 50% interest in the mine held
by certain joint venture partners who
were behind in their cash calls. Nego-
: tiations are continuing on this
) matter. The company had a work-
| ' ing capital deficiency as of May 31
‘ totalling $10.3 million and a loss for
: the period of $3.04 million or 99¢
; per share. Liabilities May 31 were
$12.2 million.




CAROLIN con‘r)

New financing mooted

The Hlinois-based State Farm
Mutual Insurance interests hold a
current 12% of Carolin’s 4.9 million
common shares as a result of
previous financing arrangements,
On the conversion of rights to
Carolin shares, State Farm could end
up with a 22% ownership of the
Vancouver company,

Carolinis looking at new financing
avenues and the form that such
financing will take is expected to be
divulged soon.

Heavy cost over-runs of bringing
in the Ladner Creek joint venture
mine have boosted total capital costs
to the $48-350-million range, or
almost 2¥; times the original (in 1979
dollars) capital estimate of some $20
million. A sizable portion of the cost
over-runs related to resolving tech-
nical and other problems that ¢ema-
nated from a tighter environmental
control framework than had been
envisaged at the mine-mill planning
stages.

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

Tomeet B.C. environment minis-
try concerns some weeks ago over
an increasing water level and
cyanide content of the tailings pond,
Carolin recently poured about
$100,000 worth of chlorine into the
pond to speed up degradation. It
also completed a rock berm to raise
the downstream drain on the tailings
pond dam. Pilot tests are under way
on an Inco sulphur dioxide process
for minimizing iron cyanide levels.
The Inco process would comple-
ment the operation’s current alkaline

_chlorination system. Controlled

discharges into the Ladner Creek
are tightly monitored.

Belore the most recent shutdown
the Ladner Creeck workforee totalled
135 and was somewhat lower at the
time of The Northern Miner's visit,
In addition to Mr. Collins, mine
manager, senior operating personnel
at Ladner Creek include Rod
Samuels, mill superintendent and
John Michell, assistant mine
manager,
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in mine operation to continue

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,
located in"a narrow scenic valley

within the Cascade Mountains 14

miles northeast of here, the struggle
has been continuous since initial
production late in 1981,

The project’s prolonged and

interrupted run-in period is a -

reflection, in large part. of unusually

rigorous environmental control
parameters within which the com-
pany is overcoming the normal
“quota” of mine run-in problems —
and then some — as it strives for
profitable operating continuity.
Indeed, senior Carolin personnel
ruefully refer to the problems,
chullenges and costs relating to
environmental concerns as "I'Ihe
price” for conducting a mining
operation at an environmentally
high-profile location that is only a
2-hour car drive from Vancouver.

Ladner Creek itself is part of a

drainage system that flows into the

tsteethead) fish-stocked Coquihalla
River which, in turn, is a tributary of
the Fraser.

At the time of The Northern
Miner's visit, the operation had been

buck in production for about one

month following the latest tem-
porary shut-down to allow for
upgrading of mill feed for further

improvements to the operation’s
waste disposal system.

“I believe the main problems are
now behind us,” commented K. G.

Collins, mine manager.

Given a sustained period of

" uninterrupted production, with

improved mill heads and recovery,
operator Carolin Mines is confident
the project will achieve consistent
profitability for the joint venture
purlncrs.

In addition to being mine oper-

ator, Carolin holds a 50% interest in
the (approximately) $48-million
project. The other 50% is shared by
Aquarius Group participants com-
prising Ocelot Industries, Columbian
Northland Exploration, Aquarius
Resources and Windjammer Power
and Gas.

Prior to its recent 4-week shut-
down, Ladner had been recording a
mine operating profit of about
$100,000 a month for the previous
four months even though mill heads
and recovery were relatively low,
according to Carolin.

Mill at 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 miltheads were
averaging just below 0.1 oz. gold per
ton, Carolin’s immediate objective
is to get them to the 0.12-0.13-0z.-

per-ton level as soon as a stockpile .

of lower grade ore is processed.

Recovery, which has been an

acknowledged problem in the
flotation and cyanidation mill
processes, is being steadily im-
proved. In early June, the mill
recovery rate was averaging better
than 70%. This is a marked improve-

ment over 1982 mill recovery rates, -

but senior Carolin personnel are
confident the average can be
increased to the mill's 83% designed
rate.

The mine’s two main access
tunnels are located at the Y00-m and
800-m levels, with current produc-
tion coming from stopes at the 800
horizon. Primary and secondary
crushers are located underground,
with crushed ore moved by a
conveyor system to the modern mill
facilities.

With three years' reserves
blocked out on. the basis of a
1,500-ton-daily milling opération,
and the potential for reserve
additions considered to be strong,
Carolin is working towards a steady
2,000-ton-per-day-plus project.

“"We would like to be at 2,000 tons
by July . . .possibly at 2,500 tons,”
says Carolin President Orval E.
Gillespie, who notes that no new
capital equipmentis needed to go to
the higher mill rate.

Reserve additions’ potential

Using a 0.05 oz. cut-off grade,
reserves at the Ladner Creek South
mine’s Idaho zone are 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 at 1.7 million tons

_averaging 0.15 oz. gold per ton.
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Drilling is scheduled to getunder
way on the McMaster zone to the

north of the Idaho. From previous -

drill results, the McMaster is
considered to be geologically similar
to the Idaho structure which trends
in a northwest direction, dips
easterly and plunges at about 20° to
the north. Mineralization in the
Idaho occurs as a replacement-type
material in altered sediments —
predominantly greywackes.

Any discussion of potential
reserve additions has to include a
reference to Carolin’s 100%-owned
Ladner Creck North property, which
adjoins the joint venture operation.
The Ladner Creek North encom-
passes the former (limited) pro-
ducing Pipestem mine. The geology
of both Ladner Creek properties is
similar. Currently, a drill program is
being lined up for the north property.

Although cumulative 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 2,000 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
continuation of the improved
operating trend. The gold content
of recent doré production has
ranged from 85% to better than 90%.

The company estimates that, on
the basis of sustained production of
5,000 oz. gold per month and a
Canadian gold price of $550 an oz.,

o

a mine operating profit of about §2

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 $10-million bank demand loan
negotiated last October and,
according to Mr. Gillespie, bank
indebtedness now amounts to $9
million.

(In reporting its sharc of the
Ladner Creek. joint venture oper-
ating losses at $886,500 for the fiscal
half year ended Nov. 30 1ast, Carolin
also disclosed its own bank in-
debtedness of $10.4 million at that
date, along with other long-term debt
of $7.56 million. Revenue for that
6-month period totalled $1.23
million.)
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Gets environmental approval . .
B
Carolin resuming full productlon

at its Ladner Creek gold mme

By Kerry Knoli

Carolin Mines will be resummg :

full operations at its Ladner Creek
gold operation within the week, fol-
lowing a one-month shutdown to
implement changes to its waste dis-

posal system and to upgrade the ore |

from the mine.

The Northern Miner quoted an |

official of the British Columbia Min-
istry of Environment last week as

saying it could be up to two months '

before the mill resumes operations,

and then at only 10% of capacity. |

However, ministry spokesman Kelly
Francis tells The Northern Miner
that this is not the case, and that her
department has given Carolin the
go-ahead after the company agreed
to install a sulphur dioxide treatment
plant to reduce levels of iron cya-
nide in its waste effluent discharges.

Carolin’s current problem began
carly in February, when the com-
pany was in the process of modify-
ing the ore outline at the mine from
a 0.05 oz. gold per ton cutoff to a
0.08 oz. cutoff in order to raise
millhead. To do this Carolin was
considering a temporary suspension
of operations so that it could draw
out and stockpile 20,000 tons of
lower grade material, allowing it
access to higher grade ore.

But at the saume time. the Waste
Management Branch of the Minis-
try of Environment called a meeting
with Carolin officials to express its
concern over the increasing waste

Jevel and cvanide contentin the tail-
ings pond. (Carolin has since applied
{o the ministry to have the maxi-
mum limit raised to 0.3 ppm cou-
pled with an overall average of 0.2
ppm. The current allowable is 0.1
ppm.)

Gevl #88  ( nAY 1183

Carolin decided to solve both
problems at once by closing the mine
for a short period of time.

Then another government depart-
ment. the Ministry of Energy. Mines
and Petroleum Resources expressed
concern 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
vds. of rock to be erected in order to
raise the downstream drain on the
dam. Carolin officials say the berm
should be completed this week. and
the chief inspector of mines. Wil-
liam Robinson, tells The Northern
Miner that when this is completed
the company will be able to resume
operations.

The higher level of cyanide mea-
sured in the tailings pond stemmed
from a routine tuning of the circuits.
While not increasing actual cyanide
levels, it did increase the level of
iron evanide which could not effec-
tively be treated with the existing

" alkaline chlorination system. But by

adding a new system. under the
direction of Inco Research Labora-
wries as consultants, Carolin has
shown through pilot testing it is now
able to keep the iron cvanide level
within ministry guidelines.

While giving Carolin the go-ahead
to begin production, the ministry has
qualified its position in a letter to
the company stating: “the practica-
bility of utilizing the SO. process is
based upon pilot scale tests and
therefore final acceptance of the
cyanide treatment processes will
depend upon their continued and
satisfactory performance during full
scale application . . .”

Carolin-officials say the removal

‘of the 20.000 tons of lower grade ore

from the mine is now complete and

i

i

\‘
the first blasting of the higher grade
material has begun. The company is
expecting a grade of 0.135 oz. gold
per ton when production resumes.

The company had onglnallv
reduced its cutoff grade to 0.05 oz.
when gold prices were at a cyclical
high. But while this increased
reserves from the 1.68 million tons

i grading 0.128 oz. indicated when
" development, began, it meant min-
- ing an initial grade of less than 0.1

oz. The company nov/ expects the
operation to bt “very profitable” at
this grade, and current prices, Paul
W. Richardson, vice president,

i exploration, says.

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

CAROLIN MINES L [MITFD

TS

ceer

oFar UM)OO’%

PRODUCTION RESUMED - Carolin Mines Ltd. has announced that thewéggggz_ggggk ine near Hope,
B.C. has resumed full production at 1500 tons per day effective 4May83,
Construction of the rock berm across the face of the tallings dam has been completed. Mill

operations were suspended in March. (See GCNL No.61 and 64 (198%

IV SN, nPMAY 19823
Carolin resumes

Carolin Mines has resumed pro-
duction at its LadnerCreck, B.C.,
gold mine after shutting down tem-
porarily to address environmental
concerns and allow the company
time to draw out 20.000 ons of low
grade ore, giving it access o higher
grade material. The resumption of
operations was announced May 4,
after construction of a rock berm
across the face of the
was completed. {
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PRODUCTION EXPECTED TO -~ Carolin Mines Ltd. tailing pon proposal has been accepted by both
RESUME IN TEN DAYS the B.C, Ministry of Energy, Mines and Petroleum Resources and the

Ministry of Environment. The company will build a rock berm across
the face of the tailing dam, enabling continued strage of water. Vork has started on the
project, and completion is expected within approximately ten days. Mill production wild
resume within this time frame at 1500 tons per day.

The Ministry of Environment has requested a report assessing the practicability of
treatment processes for cyanide-bearing wastes. Preliminary tests by consultants on
Carolin's S02 plant have provided positive results in eliminating iron cyanide and the

company's report has been accepted. Inco Research Latoratories has been engaged in a consulting
capacity to carry out additional testwork and to develop an operating treatment system,

These programs will benefit both environmental control and mill recovery, with fresher
vater conditions in the pond. The mine and plant are near Hope B.C.
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Carolin mine has more problems
with cyanide leaking into creek

By David Duval

VANCOUVER — Carolin Mines’
cold operation near Hope, B.C. has
heen shur down for the second time
by the Ministry of Fnvironment
alter evanmide from mine tailings was
detected in Ladner Creek at levels
well above those outlined in minis-
try puidefines.

Although Carolin President Orval
Gitlespie said at the tme of closing
that the “milhing operation was
recently stopped so that aceess
lughicr grade ore could be Tacili-
tated " the compuny has now stated
itwitl be building @ rock berm across
the face of the tathngs dam o enable
the continued storage of water, and
that mill production will resume
when thisis completed. Carolin says
it began work on the berm earlier
this week. and expects the job to
take about 10 davs.

The mine was closed by the minis-
try b this time last year on similar
chargesand operations were allowed
to resume after two months when
the tailings reservoir was pumped
Jdown o adevel where it no longer
posed a danger. )

Butdespite Carolin’s cluims to the
contrary, the ministry feels the oper-
ation will be closed down for at least
two months or more paratleling last
And when produe-
todoes start i waill probably be at
about B G capacity anal the coms-
peainy proves o has die cvanmidation

N P et

vewrs closere,

fhe Tower mainland regional
director for the ministry. Donald
Prehn savs his budeet has been
“orretehed to the fimit” by the
Carolin operation and pointed out
the company andertook changes in
the evanide qn.un without inform-

ing fis .u.um\ “This mcreased the
fevel of cyanide going into the tail-
ings arca and the subsequent runoff
Iun%hg avy snowfall carlier this year
wnmuundullhu problem, resulting
in hrgher than normal concentra-
tions of eyanide being found in the
creck.

Carolin approached ministry offi-
cials about continuing operations
even though it was violating the con-
ditions of its operating permit,
saying it would have to lay off staff
and shut down the mine if they
didngt agree. But the ministry had
no Lb()l\_c Mr. Hehn argues.

Atcording to him, the tailings

pond has hu,n topped off “beyond ¢
its capacity T and the “whole LhCn]ls- ’

iry of the operation is screwed up,”
about the strongest statement offi-
Gralds have madu thus far.

The tailings dam will have to be
“reinforced” and they will need to
devise a system to bring their recov-
ery technique under control, he
says. The work the company did last
year building up the dam was unsuc-
cessiul since water ran right through
it. he pointed out.

In a release dated Mar.24, Carolin
said "an additional facility is being
built to allow the use of SO, 1o treat
iron cyanide compounds in the
leach residue™ and that the comple-
tion of the program would take
approximately two weeks. But this

time frame has already been sur-

passed.

Carolin has always been some-
what of an enigma in B.C. mining
circles. One of the reasons sur-
rounds the production rate at Lad-
ner. With a limited reserve of 1.4
million tons grading 0.15 oz. gold
(based on a 0.08 oz, cutoff) Carolin
opted for a production rate of 1,500
tons per day when most experts felt
the rate should be around 504 tons.
In order to provide that excess
capacity the company incurred
some major cost overruns. And this
appears to be what is doing Carolin
in at the moment.

Carolin even announced in 1981
{to a group of U.S. investors) that a
boost in throughput to 3,000 tons
per day was being contemplated for
the summer of 1982, subject o the
development of “additional ore
reserves” as expected. More re-
cently it stated a 2,000-ton rate was
targeted for this June.

Last December Carolin admitted
the grade mined for that month
averaged 0.097 oz. gold but didn't
divulge the actual recoveries. But it
said they were expected to hit 3%
in early 1983. The company also pre-
dicted production levels would
exceed 5,000 oz. gold per month in
the first quarter (at $C550 gold) and
a mine operating profit of $2 million
per month. Management announc-
ed the increase in mill rate at the
same time they said the over-all
grade would rise because of a higher

cutoff underground. Higher cut-

off grades effectively reduce the

amount of reserve tonnage available -

which is a highly unusual strategy,
industry sources conclude, unless
gold prices are sure to rise.

With an election coming up and
the very real possibility of a socialist
New Democratic government com-
ing into power in B.C. the trouble at
Carolin is the last thing the industry
needs right now, they arguc. Every-
one 1s holding their breath, hoping
the company can resolve its prob-
le\ satisfactorily. There doesn't
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PRODUCTION EXPECTED TO - Qanglig_ﬂiggg Linited president Or t.Gillespie—has reported a pro- :
RESUME IN TWO WEEKS rspram to modify the ore outline of the Carolin Minc near Hope, B.C. ’

LaNER. cREEK from a 0.05 oz/ton 30ld cutoff to a 0.0R oz/ton gold cutoff is nca;ly
complete. The 79 Stope drawpoints are being cleared of low grade material which is being crush.
cd and sct aside in a low grade stockpile. then production from thc stope resumes, it is antic
ipatidtthat the mill feed will be 0.135 oz/ton old. Preparation of a sccond stope is almost
complete.

The company is continuing its trcatment of the tailings pond so that a purer cffluent fron
the pond will bec obtaincd. This will achiceve maxinun rccoveries of gold within the mill, bcecaus:
tailings pond efflucnt is used in the milling proccss, and also the purer offluent will allow
the sccondary trcatment plant to maintain an inproved quality of water relcascd into the strean
system. The ccmpletion of thesc programs and the rcsumption of gold production will take place
in approximately two wceks.

Exploration drilling ncar the south cnd of the ninc has cncountered additional mineralized

zonc material bencath the ore reserves in the !lo.l zonc. The interscction has a_length of 103
fect. Check assaying by a commercial laboratory is being awaited. ‘455;;ZZ;==_2§;3#_7
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PRODUCTION RESUMPTION - Carolin #iincs Limited president Obwal E,GilleSpic has rcportcd that
PROGRAM REVIEVED the milling operation at the Ladner Creck mine ncar Hope, B.C., was
rcecently stopped so that access to hisher grade ore could be facilitat-
c¢d.  York continues on this process in the stopes and dravpoints and it is anticipated that
thesc opcrations will be satisfactorily concluded in the néxt couple of wecks. He anticipates
the new material will pgrade out around 0.135 as opposcd to the previous lower srade mill fecd.
At thc samc time the company has been cnhancing the storasc pond system for the mine tailings.
The Chicef Inspector of iiines for B.C. must bc satisficd prior to thc resumption of milling
opcrations. Consulting engincers, . Golder & Associatcs, continuc to liasc with rceprescntatives
of thc Inspector of Mines to ensurce adequate compliance with directives of the Inspector. He
is hopeful that no delay will be occasioncd to the planncd resumption of milling by rcason
of any difficultices in this arca. ' :
‘Sce previous story on plant shutdown in GCI'L 1'0.61, 23Mar83).

NMINER 7ACRIFES |
Carolin halts milling !

Carolin Mines reports milling '
operations at its S0%-owned Ladner i
Creck gold mine near Hope, B.C,, ;
have been stopped to facilitate !
access to higher grade ore at the )
mine.

Carolin President Orval Gillespie
says work is continuing on this pro-

N cess in the stopes and drawpoints,
and should be concluded “in the
next couple of weeks.” He said it is
expected the new material will
grade out at around 0.135 oz. gold
per ton, an increase over lower
grade material previously being
milled.

Mr. Gillespie adds that the com-
pany is also currently at work en-
hancing the storage pond system for
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OPERATING PROFIT OF $200,000 - Carolin Mines Limited has Treposbod=Nev fiber 1982 was the
HISPORTED FOR NOVEMBER 1982 first profitable month of operations at its S50% owned

Ladner.Creek _South Joint Venture mine near Hope,B.C. During

November four bullion bars were poured at the mine, having a total gold content in excess of
2,400 troy ounces. This gold generated prevenues of more than $1,000,000 while operating
costs were approximately $800,000 leaving an operating profit of approximately $200,000.
On Dec.l5 bullion bars Mo.2l and 22 yere cast at the mine. The gold content of these
ingots exceeded 90%, the highest purity bullion bars pcured to date.

vre production at the mine-mill complex is now approaching the 1,500-ton per day rate.
Ihis should increase during 1983 with a 2,000 -ton per day rate targeted for June 1983.
lio rew cupital equipment is expected to be needed for this higher production rate other
tian a mechanical jig for the mill. This jig is now being installed and will scalp off
coarse gold from the ball mill discharge. The net effect of the jig will be to reduce costs
and Cimprove mill recovery. It is planned to have the jig operational before the end of
December.,

The grade of gold ore being mined in December 1982 is approximately 0.097 cunce gold
per ton. Current mining of this low grade ore zone is scheduled for completion by early
January 1983, At that time, the grade will improve to 0.1%5 ounce gold per ton which is
the approximate average grade of the mine.

Mill recovery has been improving steadily. With the installation of the mechanical jig,
and further fine tuning, a mill recovery rate of 83% should be achieved in early 1983,
This is the designed recovery rate of the mill.

Urval E.Gillespie, president of Carolin Mines states that during the first quarter of
1957, as the mine production increases and the mill recovery rate continuesto improve, gold
rroduction will exceed 5,000 troy ounces per month. Assuming a $550 Canadian price for
gold, a mine operating profit of approximately $2,000,000 per month is projected.

He continues,"The Ladner Creek South Joint Venture Mine is the largest gold mine in
western Canada. After a difficult tune-up period, the mine is now fulfilling its promise to
be cne of the most efficient and lowest cost gold producers in North America."

n h
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1 THE NORTHERN MINER December 30, 1982
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Carolin reports first mine profits

Carolin Mines is looking for a rap-
idly improving profit picture at its
30%-owned Ladner Creek gold mine
near Hope B.C. The npcr?fl%m isa
joint veature with several other
companies.

-According to Carolin's president,
Orval E. Gillespic, November was
the first profitable month of opera-
tions at the mine, with four bullion
bars being poured with a total gold
content in excess of 2400 oz. This
generated revenues of more than
$CI1 million. “With the mine/mill
start-up phasc essentially behind us,
operating costs have been declining
steadily and_are-appcoxi

PP O O3

$800,000 per month.”
On Dec. 15, the 2lst and 22nd
" bullion bars were cast at the mine,
the gold content of the ingots ex-
ceeding 90%. These are the highest
purity bullion bars 10 date,
Mr. Gillespie says.

Ore production at the mine/mill
complex is now approaching the
1,.500-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 approxi-
mately 0.097 oz. per ton. Current
mining of this low grade material is

cheduled for completion by early
January, 1983, when Carolin expects
the grade 1o rise 1o about (0.135 oz

There has been a steady improve-
ment in mill recovery, which it is
hoped to get up to 83% in early 1983,
This is the recovery rate the mill
was designed for.

Mr. Gillespie predicts that gold
production will reach alevel exceed-
ing 5000 oz. per month during the
first quarter of 1983. “Assuming a
$C550 per oz. gold price, a mine
operating profit of approximately $2
million per month is projected,” he
states.

£l
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Carolin accounts show
lack of working capital

I
I

Carolin Mines had an unaudited |
workmg  capital  deficiency of |
$16,275,545 at Aug. 31, as against a ‘
deficiency of $3,557.03 u year ,
carlicr. |

A 3-month financial report shows :
“source of working capital” for the ;
period at SH404.079, consisting of |
$62.079 depreciation and $3-42,000 ,
raised from issue of capital stock. i
“Use of working capital™ totalled |
$2,665,623, of which $1.834.904 '
applied to the Ladner Creek joint X
gold mine venture near Hope, B.C. |
(start-up costs, additions to tailings -
dam, and secondary plant). Other |
items included deferred administra-
tion costs (5696 873) and deferred
exploration costs ($102.846).

The net result was an increase of ,
$2.261,544 in working capital defi- l
ciency during the 3-month period. !

Cumulative deferred costs
amounted to $9,241,423 at Aug. 31.

e e i NO.239(1982)
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COLUMBIAN NORTHLAND EXPLORATION LTD. ‘ )

éggggég ﬁ%ggg 2§ﬁ§§ggbgg§ULTs H.Brodie Hicks, president ~f ColumbiarNemthlssd Exploration ~
Ltd. has reported that this Alberta corporation which was
recently listed on the Pacific Exchange, San Fransisco,U.S.A.,: following the liquidation
of Great Basins Petroleum Co. Columbian Northland Explorations. holds as its main asset a
17.55% interest in theﬂﬁgégﬁﬁbgggggﬁgpd Lagner Creek gold operatlon near Hope,B.C. This
mm» Las overcome its env1romnental problems, gold recoveries have improved and the outlook
fur the second quarter and the balance of the year is for substantial improvements.

in Columbian's first quarter, the three months ended Oct,31,1982, revenue was $352,000
and the loss was $1,1%9,000, of 10¢ per share. Included in the current quarter results was
a charge against income of $800,000 following the decision to abandon certain undeveIOped
mining properties, :
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The Foreign Investment Review
Agency (FIRA) has approved a
SUS6 million loan to Carolin Mines
by the State Farm Mutual Automo-
bile Insurance Company of Bloom-
ington, lllinois. Carolin says the
company has the right to convert all
or part of the principal amount of
the loan into Carolin shares at acon-
version price of $US7.01 each. This
would result in an additional 855921 -
shares being issued and represent
14.7% of Carolin's outstanding
shares.

The loan has a 10-year term,
maturing July 1, 1992, with interest
set at 14.75% of which 12% is pay-

_ able semi-annually and the remain-
der accruing until the termination
date when the principal amount
must be paid.

Some of the loan will be utilized
to repay a loan of SUS3 million
made by State Farm in June of 1982
for which the maturity date has been
extended pending the final closure
of the SUS6 million loan. l
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Carolin Mines Ltd. has compl i i
. pleted two financing First i
i : 8 réugh The Mercantile B
secondly, State Fam Mibusl Adionsuins Tnoneanee Coney Lo ecured irasvtomase amd
nd Mt rance Company of Bloomingt inoi
i2VanLed.t2§ balance of its $§,OO0,000 U.S. loan. The Mercantilémzzgzogéaili;;glz’ hoed o
Caﬁzgiexli 1n§ secured bagk finaneing in the :sum of $9.000,000 Canadian eand $1 OOS gsed *e
an has been placed in a term deposit. The proceeds of the State Famm 1oax,1 wiilog
. e

used to pay acerued interest and Carolin'
- n's share o i
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Carolin secures
$US6 million loan

Carolin Mines has reached an
agreement in principle with State
Farm Mutual Automobile Insurance
of Bloomington. lil.. for loans total-
ling SUS6 million. to be represented
by a subordinated note.

The note will mature on June 1.
1992 and bear interest of 12%, pay-
able semi-annually, and be convert-
ible 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 $US5.50
(Carolinis currently trading at about
$C10.00). 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
“Columbia into production and to
carry out exploration and develop-
ment work on the adjoining Ladner
Creek North property.
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Carolin resumes Ladnerproduction

- THE Nomrysn_m MINER June 24, 1982

After a 2-month shutdown Carolin
Mines has resumed production at its
Ladner Creek gold mine near Hope,

i &4 as given by gov-
ernment regulatory bodies June 17
after the company was charged with
dumping hazardous wastes into the
Coquihalla River in April.

According to Kelly Francis, Min-
istry of Environment, following an

initial court appearance May 18,
Carolin's trial date has now been
extended to December 14. Ms. Fran-
cis says the milling operation will
now be operating on a “recycling
basis” thereby eliminating any efflu-
ent entering the water system.

Earlier fears of excessive spring

run-off causing uncontrolled dis-

charge from the tailings dam, seem --

to have been alleviated, she reports,

as the pond was rising about one

inch per day prior to startup. ,
" Dr. K. Warren Geiger, president '
and managing director of Aquarius
Resources, part of the Aquarius
Group joint venturing the property
with Carolin, told The Northern
Miner that “everything was under
control” and the reservoir was |

pumped down to a level where it .
didn’t pose any danger.
" Carolin has been plagued by
. startup problems and delivery of ore
to the mill only commenced Nov.
23,1981, However, expansion of the
mill rate was hampered by the fact
“ the underground crusher hadn't |
been completéed and the company
- “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
poured February 11.

Aquarius, which has a 5% interest
in the operation, also has extensive
holdings near the Carolin mine in | B
the Coquihalla gold belt. .‘
Although approached by The
Northern Miner for details on the
operation, Carolin officials, as in
the past, would not respond to our
questions.

NO.142(1982)
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NEW FUNDS OF 36,000,000 U.S. - State Farm Mutual Insurance Company of Bloomington, Illinois 5
SECURED SUBJECT TO APPROVALS has agreed to advance §6,000,000, secured by a 12% debenture |
of ten year term and convertible into shares of Carolin
Mines Limited at a price yet to be fixed but suggested to be $5.50 U.S. per Carolin share
to provide State Farm Mutual with an 18% equity interest in Carolin if converted. An initial
advance of $3,000,000 U.S. was completed June 28,1982, that advance being secured by a 12%
subordinated promissory note which matures October 1,1982. It is contemplated that the

June 28,1982 note will be rolled over into the $6,000,000 subordinated note. The proposal

is subject to approvals from the stock exchanges and the Foreign Investment Review Agency.
The monies will be used to pay the Carolin share of the plant and mine production costs
at_Ladner Creek and to carryout expioration and development work on the adjoining Ladner
Creek North property.
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_Carolin Mines says that of the 21
charg 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 process plant, a
fact which is causing serious finan-
.cial 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 20,000 fish may have
-been killed, noting only about 100
have been found dead and none of
these could be attributed o 1he:
Carohn operation. . 4.8 7 3
“The company would not com-:.
" 'ment on other charges relating to '
* the late filing of certain reports and
having possible non-functioning
drainage ditches as a result of the |
snowpack : ]
* A detailed program is under way)
by consulting engineers to rectify;
~'the problem which would enable thed
mine to dispose of excess water into4
the tailings pond in a controlled?
__manner whemtstarts up again, says

et

o —

NO.118(1982) ‘
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Gl FNB Al TIIERQD, CAROLIN MINES LTD.

PRODUCTION RESUMPTION REPORTED - Official resumption D . o at the Ladnar ek Mine
took place on 17Jun82. The mine is to op=rate three shlftsi
v, seven days a week and is expected to attain the designad capacity of 1,500 tons '
* in a few days. The mine is located about 10 miles north ef Hope, B.C. The miane
shut down for about two months followinz flooding conditions during heavy rain and
ing snow. Interests in the mine are approximat=2ly: Carolin Mines Ltd. 50% as operator;
._Q_B sins Petroleum Co., through its subsidiary, Columbian Morthland Explorations Ltd., |
17.5%; Aquarius Resources Ltd. 5%; Ocelot Industries Ltd. 17.5% and Yiudjammer Power & Cas

OMUNW OOR

Ltd. 9. 94. Earlier this year, nrolln Mines had agreed to purchase the interest inm the
mine held by Great Basins Petroleum but the tax and securitias regulations frustrated the
acquisition. Windjammer Power & Gas has reported that it had hoped to sell ail or
of its interest in the mine to assist in the reduction of Windjammer's bank debts.

The first gold bar poured at the Ladner Crezk mine was mads on 11FebS2 and was of 31
‘pounds, the second pour was on 18Feb. and was of 25 pounds.
5 Vindjammer has stated that the revenue payout to its account from the Ladner Creak
mine will be 4.95% of the first $14,000,000 of gold produced, then 2.9% of 23/23 of the next:
'$23,000,000, then 9.9% of 2/2 of ancther $23,000,000 and, finally, 4.95% of ali reamaining
revenues.

(See also GCNL No.80, 27Apr82, page two, for details of thz2 shutdown).

a portion !
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WATER DISCHARGE FROM THE - The Carolin Mjne, 1,500 tons per day gold operation, located
TATLINGS POND REVIEWED at Ladner Creek near Hope,B.C, has been proceeding through
normal start-up operations. The procedure sought to maintain

a balanced control of the effluent during which all solutions are contained by a tailings
dam to avoid any uncontrolled discharge. The-milling operation was designed-to release a
controlled amount of treated and non-toxic solution into the stream system when necessary.

It became apparent to the Carolin management in late March that due to the high
water content of the exceptionally heavy snow pack, the water level in the tailings pond
was rising at an abnormal rate. Management then decided to release a controlled amount of
200 gallons per minute to alleviate any hazard of the dam overflowing. =

This continued from March 26 to April 8 when Carolin Mines was notified that its
.effluent conteined above- the allowable limit of 0.1 part—-per million total eyanide.* Carolln
Mines, in cooperation with the requests of the envirommental authorities, immediately ceased
milling operations until it could be ascertained if there was any possible danger to the
environment. Reports have been circulated by uninformed sources that 20,000 fish have been
killed, that the safety of water for drinking had been imperiled and that nearby wells
might be adversely affected. All of these reports are erroneous and, unfortunately,
alarmist. The facts are that fewer than 100 fish have been found dead and not one fish death
can be in any way attributed to the Carolin operation. The company is of the view that

there were not and are not any amounts of chemicals in the Coquihalla Rlver or adJacent
wells hazardous to either humans or fish. R

—— -

-0f the ‘21 charges reported to the public, 15 are 1dent1calfand refer to eaéh day’*"“‘
water was released. The other charges included late filing of certain reports, and having
possible non-functioning drainage ditches as a result of the abnormal snowpack. These

charges are before the courts and it would not be appropriate for the company to comment
'in_detail on the facts surrounding them. e e e e
. :=. The-effluent in the tailings pond, because of start-up procedures, appears-to havezzuT i
attained levels higher than the company would like to see. The company, through its consulting
engineers,is continuing a detailed programme to identify and rectify any problems found

so that 1n recommencement of operation of the mill, the company can safely dispose,in

a contmrolled manner, excess water in its tailings pond as the snowpack melts during the
Sp“lng.

Carolin and its consulting engineers continue to consult with the responsible

‘environmental bodies to ensure that the operation is run in a proper manner. The company

is confident that no harm has been nor indeed will be caused to either wildlife or humans

'in the Coquihalla area. The company trusts that the media will see fit to take steps to
wcorrect the unfounded statements previously disseminated.
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Aquarius Resources says it has
received confirmation that the first
gold bar has been poured from the
Ladner Creck Mine in whichitisa

“partmerwitCuarolin Mines and that

it has been shipped to Canadian
Mint. The B.C. gold mine lies along
the Coguiba t.

14,
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aorC-’::.rolm Mines has terminated its
X ement w purchase all of the
sets of Columbia Northland a
subsidiary of Great Basins Petr‘ol-
eum of Los Angeles. It js un clea
whether Carolin w S

ill negotiate to

acquire only the 17%% interest

NMTAER-
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Pollution fears temporarily close Caralin mill

VANCOUVER — Investigators
from both the federal and provin-
cial governments here are trying to
determine if the Carolin gold mine

near Hope, B.C., has caused any
environmental damage to two Fra-
ser River Tributaries.

Sources indicate that Carolin
Mines allowed waste water from its
mill, containing cyanide, to drain
into Ladner Creek instead of direct-
ing the effluent to its tailings site.
The move was originally thought to

- be a precautionary measure in case
there was a massive runoff into the
tailings area from unusually high
now levels in the surrounding
ountains.

- The mill has been shut down but
arolin expects the closure to be of
hort duration, The Northern Miner
as told at presstime. .
From 20-200 gallons per minute
of reclaimed water containing cya-
nide were believed discharged into
Ladner Creek over a one-week
period at levels approaching a high

09 2M W oQ3

of eight parts per million, well above |

the maximum allowable level of .
Y,ths of a part per million, the fish-
eries department points out.
Carolin wasn't aware the levels-
were so high, noting the recycling !
system was still being tested. It
appears they hadn't acquired enough

‘operating expertise on the system, |

sources conclude. !
_ The mine is located in an envi-

"ronmentally sensitive areawhereall |

water drainage systems empty into
the Coquihalla River and the minis- ~
try of environment has been re-
stockiug this river in order to
increase the fish (steelhead) popu-
lation. Speculation has risen these |
fish may have been adversely ef-
fected by the cyanide. :
Drinking and fishing from the two |
tributaries has been banned as a |
precautionary measure. There are |
no reports of anybody becoming ill
from the contamination. . : ;- . -.=M
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First gold bar poured |
at Carolin operation

I am interested in developments at the
B.C. gold mine of Carolin Mines. At the
end of 1981, ThHe Northern Mter had a
story about a proposed increase in mill
rate to 3,000 tons of ore per day, but 1
would like to know whether the first gold
bar has actually been poured yet.

 T.K.,Hamilton, Ont.

Your query couldn’t be more
timely. It appears that Feb. 11 wa
the milestone date when Carol
Mines poured the first gold brick jt
itscl._-agmx_Cmr.Lmimnear Hoge,
B.C.,and shipped it to the Canadfn
Mint.

This information has just begn
released by Aquarius Resourc
one of the joint venture partners
the operation, which has a net 5%
interest in the cash flow proceeds.
During the period of payback of all

D)
ha
=gl
preproduction and capital costs,
Q
5
C
12
@)
O
R

Aquarius will receive somewhat
more than 5% of the cash fiow.
Other participants include QOcelot
Industries and Windjammer Power
& Gas.

However, apart from this news,
little else is known about the cur-
rent state of the Carolin operation.
Last December {N.M., Dec. 31/81),
Carolin’s president, Orville Gilles-
pie, was talking in terms of expect-
ing production of 200 oz. 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 ore
resources developasexpected. This
would require expansion of the
existing 1,500-2,000-ton mill.
Whether these hopes are realized
remains to be seen.

ANTNER. YHMAFER,

As reported last week, Caralin
I

Mines alter ooch delay, lios pos
potve 3 the firc two godd b ot its
joint venture i odrer Creck mine
near Hope, BT 1 s
NS~ T I crushiors
are now L'I\THPJ," HH he 1.
tons-per-day miil is operatiny
cupcity, b capacity witl be

increased o a maxinium of DA%
tons as more mie and millino expe-
rience is gained by the staff, the
company says.

On the company's wholly-owned
Ladner Creek Norch property, adia
cent to the joint venture holdings, a
limited program of diamond drilling
last fall and winter confirmed gold
geochemical anomalies and rock
formations similar to those at the
Carolin Mine. Assays from 21 sur-
face diamond drill holes have been
received. One zone in hole 81-3
assayed 0.206 oz. gold/ton across
0.5 m and one zone in hole 81-20
assayed 0.11 oz. gold/ton across 3
m.

A joint venture of Carolin Mines
and Aguarius Resources has staked
an extensive arza near Likely, B.C.,
for a future proj- |
ec |

AN WO OR
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FIRST GOLD BAR SHIPPED FROM - Dr.K.Warren Geiger, president of Aqu;flus Resources Ltd. has‘
LADXER CREEK GOLD MINE,B.C. received conflrmatlon that the first gold bar was poured and
shipped tgo_the-@ermss an Mint from the Carolin Mines Ltd.

Ladrsr Creek mine on Feb.11,1982.

: : ORNWOO R |
_ Aquarius Resources Ltd. is a“Ne ¢ partner in the mine with a net 5% interest
in the cash flow proceeds. During the périod of payback of all pre-production and capital

cosis,Aquarius Resources Ltd. receives somewhat more than 5% of the cash flow.

10.39(1932)
FEBRUARY 25,1982
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PRODUCTION ATTAINED AND EXPLORATION - Orval E.Gillespie, president of .Carolin Mines Limited,

FDR INCEEASED RESERVES NOW UNLERVAY has reported that the last major ccmponents, the
underground crushers, are now complete, and the whole

mlne and mill complex is now milling in excess of the designed capacity nf 1500 tons per

day on a regular basis. The mine and concentrating plant are located.l orth of

Hope,B.C. Fairly coarse native gold has been found in the rod and ball mill overflow,

It 1s pianned to recover this gold by installing a jig and table, Two gold bricks had

been shipped by Feb.22,1982.

In the nmine work has begun on the 3,000-foot extension of the main haulage level north-
ward to the McMaster zone. This working has advanced to the location of the first diamond 'f
drill staticn. This station will be slashed and holes will be drilled to outline the northern
extension of the Carolin orebody as well as to investigate other gold mﬂnerallzatlon
encountered inprevious exploration.

Last Fall,limited surface diamond drilling on the wholly 0Wnegéggggsz_ﬁzsssgﬁgzza_prﬂperty
was done ton tost gold geochemiczl anomalies. Hole 81-5 assayed 0. 2C oztggld per ton across
0.50 meter 2znd one zone in hole 81-20 assayed 0.110 oz.gold per t6n across 3 meters., In
other greywacke intersections,several zones have been intersected which assay in the range
of 0.03 to 0.084% oz.gold per ton across 1.0 to 1.5 meters. Follow up drilling is continuing,
Eight character samples from caved tranches aleng a strike length of 130 feet assayed: 0.75;
0.195; 2.350; 0.067; 0.10; 0.344; 0.114% and 0.059 cz.gold per ton. The drilling program
will investigate the northward extension of this mineralization.

An extensive area has been staked by a joint venture of Carolin Mines Limited and

Aquarius Resources Ltd. near Likely,B.C. ,where a helicopter geophysical survey located a
number of targets where ground Follow uUp work is planned. |

'
]
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Carolin plans production boost
to 3,000 tpd at B.C. gold ming -

With productive operations
barely a month old at its Ladner
South ({daho)gold mine near Hope,
B.C., Carolin Mines has decided to
proceed with a big boost in output
by mid-summer of 1582. At that
time, if additional ore resources
develop as expected, mill rate will
be increased to 3.000 tons per cay.

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

Expansion of the existing 1,500-
2,000-ton 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.

“We may produce a little more |

ore than we had origina'ly planned,”

Mr. Gillespie said. He added that |

Carolin would report its first profit
during the fiscal quarter ending Feb.
28, 1982, but did not project the
amount of earnings due to un- |
resolved tax queations

Carolin recently agreed to pur- :

chase an additional 17.5% interest |

in the mine and other assets from
Great Basin Petroleum, a joint
venture partner, for 1.4 million
Carolin shares (N.M., Dec. 3781
The transaction will give Carelin a
67.5% ownership of the property,
with the balance owned by the
Aquarius Group (Ocelot Industries,
Windjammer Power & Gas ard
Aquarius Resources).

Meanwhile, exploration is at an
advanced stage at Carolin’s wholly-
owned Ladner North property. Ac-
COrcing 1 Mr. 1 Gbple prehn H]Jn
drilling results indicate ore showings
poientizlly much larger than those
at the Ladner South (1daho) mine.

“We think we may have one of
the larger gold deposiis in the
world.” Mr. Gillespie said drilling
indiczted tonnage figures should be
available by next fali ‘then we'll see
how big it really

WHEIRNER A0 83

Carolin joins producer ranks
with start-up at Ladner Creek

BC's newest gold producer, Carolin

Mines Limited started milling operations |
at its Ladner Creek mine near Hope in
Decm operating at full
capacity of 1500 tons/day, the mine will
be the province’s largest underground

gold producer.

Production, initialty planned for the
summer of 1981, was delzyed because

of the weather, installation of larger

]
i

power lines and a decision to go on one
shift and to move the 3000 ton/day
crusher underground.

The company has spent $36-million
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 |
mill from the present capacity to 3000
tons/day at an additional cost of %4- to

- $5-million. To justiiy such an expansion,
the company is currently drilling on its
wholly-owned Ladner Creek North
property, about three-quarters of a mile
from the mine site. Favourable results
are reported 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%2%. Great Basin is part of
the Aquarius Group which earned a 50%
interest in the mine by providing
$23-million in development funds. Other
group members are Ocelot Industries,

Aquarius Resour

Windjammer

(3



oL %™ CAROLIN HMINES LID. _2\bec_g\ GRCAT BASINS PLAROLEUM COMPANY
- INTEREST T GOLD MINE TO -Carplin Mines Ltd, has agreed to pay 1,400,000 treasury shares
BE INCILASTD BY 173,;: to Great Basins Petroleum Company of Los A.ngeleu, California for

a 173% interest in the Ladner Creek gold mine already 50% owned
by Carolin liines Ltd. As operator, Carolin Mines is placing the 1 300 -ton per day rated
capacity concentrator into precduction at present with full pr oductlon exipected shortly.
The mine is located 10 miles north of Hope,B.C.

To acauire the interest, Carolin is purchasing a wholly-ovmed subsidiary of Great
Basins which holds other mining properties in Vestern Canada,all of which are in the
exploration stage. Carolin presently has outstanding L 939, 981 shares. Application will
be made to register the 1,400,000 shares in the U.3.A. for distribution of a ma jor portion
of the shares to the shareholde;f's of Great Basins pursuant to the presently adopted plan
of ligquidation in respect to Great Basins, _

The transaction is to close prior to June 1,1982 and it is subject to completing all

necessary filings with authorities and a definitive agreement being executed |

by Jan.Z1,1962,

OTa N 60
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Great Basins Petroleum of the .
U.S. has agreed to sell its Canadian
subsidiary, Columbia Northland of
Alberta, to Carolin Mines for 1.4-
million shares of Carolin stock, \al-
ued at $35.7 million.

will thus acquire the
17.5% interest in Columbla North-
land held in the “B.C.,
gold mine an ns own interest
to 67.5%. Carolin, the operator of
the mine, will also acquire other
mining properties in Western Can- |
ada, all of which are in the explora- '
tion stage. All monies on hand in
Columbia will be removed prior to
closing.

Carolin will make an application
to register the 1.4 million shares in 4
the U.S. to allow the distribution of |
amajor portion of the units to Great
Basins shareholders. The purchase
price represents about 20%
Carolin’s shares outstanding.

Carolin has not yet poured gold
from the $36-m|lhon prOJect as had
been anticipate

(% Al
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Carolin Mines' President Orvall -

Gillespie told shareholders at the: | 1
.annual meeting the company has ;an “l"') D

made a bid_for Great Basins Petro-
‘leum’s 171/2'/,,mle.-rcst imrt Oot‘a.{”fh)‘-ooo_'ﬁ

- mine. Great’ Basms, s

-which is being liquidated together |

.. with its U.S. parent, is part of the |

Aquarius Group {Ocelot Industries,
.Windjammer Power and Gas and =
" Aquarius Resources), which ]omt.ly e
hold a 50% interest in the mine. - - - 1
— - If the bid is successful, Carolms e
‘interest will be raised to 67%%. It ' .

. may also lead to Carolin's acquisi- «
tion of Great Basins' assets whtch‘; -
‘include seven to eight properties in%:

-————~—- the gold belt of Saskaichewanand® —— ——

Manitoba now held by its subsidiary, |
Cumberland Northland. If the com-
pany does purchase the properties,.;,
they.will probably -be resold as =
~ Carolin “doesn’t want more expo-=*f—— ~ — —— —
sure at—this time,” Mr. Gillespie?
explained. The bid is expcctcd to be “
wrapped up in a few days time. /.|
Carolin’s first ore bar; 0. be. !
~ poured Dec. 5, is expected tobe?, ™ T
better than 90% gold and willbe sold
~-on the spot market. The costof pro-# - .
duction is $120 pcr oz mcludmgan
_allowance for 20% inflation. Mr. Gil- -
‘lespie said a commitment:will be _
made in a few days with ‘metal trad-
g —=--=-—-— ers on a 90-day basis. He said pro- | ———

duction, initially scheduled for last:
_ summer, was delayed becauseof the |
weather, installation of bigger power :
lines and the decision to go on one |
~ shift and move the3 OOO-ton-perdayr .
crusher system underground. . -
: Thecosttobnnglhemmclopm— I
duction is $36 million, including $2 ]
million on a 3,000-ft. northerly
extension of the Idaho tunnel |
expected t6 be completed in 34
months' time. — e
The mill itself will be in full pro-
_ duction in 30-60 days. But the grand
opening of the mine won't be held
until spring, mainly because of
- weather considerations. Longterm | ——— — —— ——
plans call for expanding the mill
e, capacity fromthecurrent1,500tons | -
per day (producing 200 oz gold) to |
3,000 tons per day. It would cost |
-about $4 to $5 million Mr. Gillespie |~~~
. said. To Jusufy mill expansion, |
-~ Carolin Mines is currently drilling . .
on its wholly-owned property some.
¥, miles north from the portal of the ..
present mine. Limited drilling so far
has indicated another depositin the |
- greywackes. Some of the beds are [ e —
-.thicker than cxpccted and can be | 1

T -'traced for 2‘/2 mﬂes. Mr Gmcsplc [ ¢
said.. ‘ i

I
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PRELIMIIARY MILL TUNE-UP IS NOW UNDERVAY _ June start of exploration on
FULL CONCZIITRATOR TURN OVER SCHEDULED NOV.27 _  the Idaho gzone of the Carolin Mines Ltd.
zo0ld property, located 125 miles north of

. FIRST GOLD BARS SHOULD BE POURED BY MID-DEC. _
IDARD , LD e k—

date for the start of tune-up of the concentrating
and adjustment, After eight years and

Hope,B.C. 1Mov,.27,1981 is the scheduled

plant now in the early stages of testing

expenditure of over $35,000,000,the first

gold bars should be poured betore the year end and likely in time for Christmas.

The information in this story has been drawn
the 12 months ended May 31,1981 and dated Oct.30,
a most interesting property visit Nov. 17,1981,

from the recently issued anmual report for
1981, previously published reports and

The anmual report features z number of good photographs of the plant construction and

underground,

May 30,1979 the company reported that Kilborn Engineering Ltd. had completed the feasib-
ility study on the property. The engineers concluded....."it is technically and economically

feasible to mine and mill gold ore from the Idaho
1,500 tons per day, 525,000 short tons per year."
Canadian per short ton of ore milled and using a
A conventional, highly mechanized, low cost suble
recommended together with a conventional flotatio
process, Ore’ reserves were reported as 1,530,000
based on a cut-off of 0.08 oz.gold per tonne., In
estimate was 1,980,000 tons grading 0,127 oz.gold

Since these calculations were done,the mine
work has added significant amounts of additional
has been to get the mine ready for production,nc

ZONE, .« s s TeCOMMended milling rate is
Operating costs were estimated at $12.53
zold price of {250 to {300 per ounce Canadian,
vel open stoping mining method was :
n - concentrate cyanidation gold recovery
tonnes grading 0.1%41 oz.Troy gold per tonne,
Feb,1979 the company 's in-house reserve
per ton using a 0.05 oz.gold per ton. cut-off.
development has been extensive and the
gold mineralization. Because the pressure
tonnage or grade calculation has been made.

The opinion Is general that when production is underway and mine exploration can be resumed,

then +the chances of adding very large additional

tommages of gold mineralization are good.

The mine and concentrating plant are at about 2,500 feet elevation vith the mine

having three adit levels, sub-levels and raises e
the creiwr is expected to be approximately 100 pers
week and the concentrating plant seven days with
camp since the crews all commute to Hope.

One of the features underground is an Atlasce
boor: drill vhich has demonstrated its ability to

te. Vhen steady production is achieved
ons, with 27 mipners vorlking five days a
crew of about 30. The mine has no

a

opco 1,000 electric hydraulic, single
i1l between 500 and 600 feet of blast

dr

hole per shift, One T70-foot hole was completed in 30 minutes. lorking two shifts for five

days the machine completed a total of 4,900 fest
man ointed out that that typs of performanca

2 ~a

es5er, D

will assist greatly in keeping operating costs dow
Because the concentrating plant site is in a

a mud slide a year ago,the company installed a 12

of 2 1/8-inch hole. K.G.Collins, mine
together vwith the low cost mining method
‘Tl

steep narrow valley vhich experienced
-foot diameter concrete pipe to carry

Ladner Creelt, This culvert was backfilled and now forms a substantial portion of the plant

éite. This solution to a problem becomes a signi

ficant asset,

Underground, about 50 feet below the main haulage level, a series of rooms have

been excavated for coarse ore storage, a 36 by 42
%—foot secondary cone crusher and conveyor beltbs
are nov in place it is expected to take a month t

operational. In the meantime, the company has inst

will feed the concentrating plant in the tune-up
" The high light o1 the property tour was the

-inch primary jaw crusher, screens, a

. thile all of the major pieces of machinery
o six weeks to make the crushing unit

alled a temporary portable crusher which
reriod, R S
visit to the concentrating plant with

Rod Samuels iho recently joined the company as mill manager after several years at Whitehorse -
Copper. The plant construction was completed about two months ago and the finishing touches
have been in the process of being completed during this period, (This has got to be the best
time to tour a plant, when construction is complete and before it is operating, It is

all nice and neat, clean and so quiet one can hear and understand the explanations.) The ore

is approximately 37 sulphides with the gold native and about 83
plant design. On a daily basis at about the designed capacity,of 1,500 tons, the-

plant should produce 175 oz. gold plus between
over designed in a number of areas and is likely

its designed rate as ore feed is available, The ore
processed in a flotation circwit which will provide

recoverable with the present

T~

and 40 oz.silver, The plant has been
be able to process well in excess of
is to be crushed to 987 minus %25 mesh,
a ten to one concentration with

20

to

the concentrate processed in a 72-hour leach circuit prior to a zinc recovery unit and

melting into dore bars.

Net production proceeds are to be used to reimburse Carolin.and

the Aquarius group their pre-production costs according to a complex formula and then to be spljf
50-50 between Carolin and the group comprisiug Aquarius Resources Ltd., Ocelot Industries Ltd.,
Grgat Basin Petroleum Ltd. and Windjammer Power and Gas Ltd.

%



$000s to be spent

Company Purpose of expenditure

Beyond
1881 1982 1983 1983

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

7,500 . )

[OLLB i\\ lt; placed in production.

Total: $7.5 million

] C@\‘B O ?f—jﬂ

TeckCorp ~ Construction is slated to begin on the Bullmoose

. coking coal mine in northeast BC in the spring of
1982. It is designed to supply 1. 7 million tons of
P .. coalannually, beginning in late-1983.

Total: SZZOmlIIlon T, ek

i . F, W -~ b ._. Yo syt Sl

110,000 110,000

- el e R

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

F\ Creek zone coppcr-lead-zinc deposit near the Myra
Gza \&é .. and Lynx mines at Buttle Lake, BC. Production is

. expected by 1983 and ore will be milled at tha r :
QJOTB\F "7 ? existing concentrator. 5,000 5,000 - 5,000

L 7’ Total: $15 million

()



$000s to be spent
] ’ Beyond
Company Purpose of expenditure 1981 1982 - 1983 1983
Equity Silver Regional exploration _ 100 111
(continued) Replace mill equipment 155 —=%6~ 6
Buy on-stream analyzer 200 —.
Additions to flotation 200
Mill expansion ’ 2,500
Replace plant equipment 121 300 70 280
Move carpenter shop 55 ,
Replace misc. equipment ‘ ' 41 177 39 363
New warehouse storage o - - 50 - . .
Buy computer facilities ' 75 75
Replace telephone system -20
Sy Total: $11.64 million G e e o R R % - = - <
Esso Minerals Having just bought the Byron Creek colliery in 7
Canada southeastern BC, Esso plans to expand it. 35,000 35,000
Total: S70 million
Fording Coal Ltd "The $115 miilion coal mine expansion at Elkford is :
well under way. . ) 38,000 26,000 - 20,000
Total: S84 million i oaye '
Lornex Mining The S160 million expansion of the copper mine at
Corp Ltd Logan Lake, BC, is complete. Project included
S upping the milling rate to 80,000 tpd and purchas-
qa*j;_\z;t‘a: o ing 2dditional pit equipment. 78,300
T VAN o " . ATH - ; 3 ! N/
Uie Total: $78.3 million v\ iy A VAL & 4
NorandaMines Ltd  The Goldstream copper-zinc mine near Revelstoke
\ S is Scheduled to be in production late in 1982 at a
‘?C;T—’\ 5‘ L\\ rate of 1350 tpd. Total cost of the project is
Tt 7 estimatad at S62 million. : 27,600 - 16,300
\Q:;.Y\ &t Studies have started on modifications to the ore
s IO st handling and processing systems at the Granisle
mine. 300 300
Total: S44.5 million
Norco Resources A hydraulic and longwall ccal mine is planned at
Bowron River, near Prince George, BC. Output will
bz sold to Taiwan Powear Co. 40,000 41,000
Total: S81 million
L
P_lac_:er Development The bulk of spznding at the Endako moly mine will
Limited ) be for upgrading the mill.
eray il Replace mobile equipment 50 1,291 1,511
m~ | < ) Upgrade and replace process equipment 536 1,815 1,040
ny P P Compl=te flotation expansion 185
il i LA Complete roaster expansion 1,697
’ - Total: $8.125 million
Ruth Vermont This silver-lead-zinc producer was reopened this
Mine Limited summer in southeastern BC. 4,000
PR\ Total: S$4 million
Fd - \l &\ t'v ; ! f {
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S$000s to be spent
L 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: $S400 million

C L : : e Ladner Creek gold mine development was
‘h H \H | Al cophpleted this year. 10,000

f)%\’\(]\\\;j’J‘_JB Total: ii(l-ﬂjl]lon o

" Cominco Ltd The modernization and associated metallurgical
; projects at the Trail smelter will receive the bulk of

: . \ . spending — $355 million.

| ¥ %’1\: O\__é Trail modernization 85,000 105,000 160,000
P W\:EOPC"\ Sullivan mine and mill : 7,000 10,000 40,000
i Minor projects 12,000 12,000 12,000

Total: S443 million

M. £ I fathutinl w s st ST 6t WD =
P S S TR T TR F W TERS N e 5 1.+ TR

Crows Nest ‘ The Line Creek coal mine at Sparwood is nearing
Resources Ltd production set for next year. 70,000 50,000 ' 1
.+ v . Total: $120 million . . . N : ——— &
- *: - ) l
é Dankoe Mines Lid Spending is modest at the silver mine near
eae |4 Keremeos, BC 250 250 250
S b\_) Total: $750,000
ogp e ~ oY 1
" il Denison Mines Ltd With the promise of a rail line to northeastern BC,
'wf ’ : development of the Quintette coal deposit is © -
planned by 1985. S 100,000 100,000 500,000
Total: $S700 million : :
) Dickenson Mines  The silver-lead-zinc mine near New Dznver, BCis « g
Limited ¥ A} ¢ 7' receiving severalimprovements. §
Conversion to central diesel plant for mine and ) ;
Q"\ {' ( )] i J mill plus upgrading and increasing hydro plant 100 300
~ Replacing mill equipment and upgrading capac-
A Vory b ity 60 percentt0 200 tpd N le L] R 150
Total: $550,000
Dimac Resource This small tungsten mine was recently placed in
Corporation production near Clzarwater, BC 2,500
""’- g, } 5 Total: $2.5 million CsOTTLif ) ‘p..,, S e s oy
;*'y DuPon‘t;Ca'nada,lnc The Baker gold mine at Chappelle, BC, is in
» ’,f“' Z. 1 production. 6,000
- = Total: $6 million ra, f ! e
Equity Silver This newly-opened silver mine is planning expen-
Mines Ltd ' ditures of about S7 million for mining and S3 .
Sy ) Aa) million for milling. ; 1
ol oo Replace pit equipment SAEM oS LY 577 695 4,673 855

EH e \

s MR
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SOOOs tobe spent
- T ‘ Beyond
Company . Purpose of expenditure 1981 1982 1983 1983
. —
Afton Operating = Mobile equipment for open pit copper mine 3,500 3,500
Corpo abon Systzems improvements at mill 750 750
el \OL, Systems improvements at smelter 750 750
: Oqg , 7\) 1:63 Total: $5 mn!hon - _ - :
BC Coal Lid The S278 million Greenhills coal mine is expected’
.. . to begin production in mid- 1983 at a rale of 1.8 )
> million tonnes/year. : : . 7 63,000 100,000 : 60,000
Expenditures at Sparwood include S17.6 million for
pit equipment, $13 million for land acquisition and .
residential construction and $1.6 million for a new .
Iab. 53,000 46,000 28,000 10,000
Construction at the Harmer mine includes a new .
dry and office and maintenance shop extension. 9,458 71,635
Cost of increasing the throughput of Westshore
terminals and upkeep. 43,000 74,000 38,000
Total: $472.092 million i
BC Hydro The price tag of the Hat Creek coal mine and
generating plant due to come on stream in 1988 has
risen to S5 billion, with roughly 43 per cent of the
cost being for the mine. 32,000 32,000 32,000 129,000
Total: $2.25 billion
Bethlehem Copper Spending at this open pit copper mine has nzarly
Corporation doubled this year over last.
e Y ' Replace mining equipment 4,554 2,117 1,468
b T S ol Construct tailings dam 7,316 2,376
o7 =7 Total: $17.831 million
Brenda Mines Ltd A new mining shovel and mill equipment were
3 added at this copper-moly producer.
b b == New mining shovel 2,000
ek Y L=/ Classifying and flotation equipment -:.,230
= [ f Normal equipment replacement 3,500 4,000
Total: $13.75 million

il
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Carolin Mines has announced
that its jointly owned L k
gold mine near Hope, B.C., will be
in production by the time of its
annual meeting on Nov. 27, Presi-
dent Orval Gillespie, speaking to a
group of analysts in New York, said
that expected gold production is 200
oz per day from the milling of 1,500
tons of ore. It will mark the first
period of earnings in the history of
the company, he said.

The mine is jointly owned by
Carolin (50%) and the Aquarius
group, which is owned by Ocelot
Industries (45%), Great Basins
Petroleum (35.1%), Windjammer
Power & Gas (9.9%) and Aquarius
Resources (10%).

Work has begun on the 3,000 ft.
extension of the main haulage tun-
nel to develop additional reservesin
a similarly mineralized zone.

Carolin

area. Recent exploration work on
the wholly-owned Ladner Creek
North property has indicated the
possibility of large reserves in the
area, Mr. Gillespie said.

Mr. Gillespie also heads David |
Minerals which acquired a complete
milling operation and ancillary
equipment near Salmo, B.C., valued
at over $15.1 million. The HB mill’s
production capacity is 1,200 short
tons of lead-zinc ore per day.

A checking and renovation pro-
gram has begun to prepare a flota- |
tion circuit to custom mill gold-
bearing sulphide ores produced by
David and other mining operations
in the area. A second circuit will be |
altered o treat molybdenite-gold ore

from the company’s Rossland prop- '
erty where eslimaleﬁ‘rewﬁ%_arc

1,078,300 short tons grading 0.282%
molybdenite and 0.034 troy oz. gold

ns title dyd options 0 por Short ton and having économic
rrades of bismuth and cobalt in cer-
'&\*(\)\JJCB !t:ain areas of mineralization,

Construction of a cyanide circuit
has also been initiated to treat
gold-bearing concentrates produced
in both circuits. Treatment in the
first circuit is scheduled for the first
quarter of 1982.

@ICJQL :h'aoq_ b o 8’ VIINDJAIIER POWER & GAS LTD. T SR o it
iole Mo, Intersection  0z.Gold/T! "0 - . - {
T Sreee 2o 5 . GOLD PROJECTS REVIEY mm ;f
2 3D .52 1 indjammer Power & Gas Ltd. president Joseph Sabo has |
also 1.0 1.34 reported the corpany holds a 9.9% interest until payout i
3 1.0 P ;1n theT;;fEEE_EEEEE-gOld nine of Caroline ilines at Hope é
4 1.0 1.35 18:C. company expects production to comsence 15Nov8l.| |
also 1.0 12 :The.mlll will process 1500 tons per day. i
5 1.5 70 i Yinjammer Power & Gas also owns 50% interest in 1,320 |
also 1.0 06 jacres located approximately 40 miles south of Kirklz’md ;
Z 1.7 04 iLalke, Ontario, called the Brisco-Bryce program.Gold assay
8 1.4 ot yresults from the drilling program were exciting and are

- ——

-—— .

t 3 .

-------------- shown in the table. I'ine holes were drilled 300 f

Jhi o o . . ’ et
gpart whlcl'_l proved up to 2200 feet of sheer zone, average 3 feet wide, 170 ft. dee "ndea

ing approximately averaging 0.21 ounces per ton. , ’ v e

Hole #9 on the eastern ex i o 1
ttension encountered a new fold zone 3.5 feet wide which assayed
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complete, according to Collins’ esti-
mations.

The $35 million required to get the
mine to start-up point has been split
50/50 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 b0 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 600 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
Collins.

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

expscted production of 165 to 170
ounces of gold daily. Actual produc-
tion is expected to begin by the end
of September.




Putting your money where your gold is

Nothing's certain in this world any-
more — least of all the price of gold.
But Carolin_Mines Ltd. and an in-
vestment group known as The
Aquarius Group have enough faith

in the future of the precious yellow .

metal to believe that their new gold
mine near Hope will prosper.

Currently in the final stages of
completion, the Carolin Gold Mine
has been hewn during the past two
years from a mudslide-prone valley
nestled in the mountains about 30
road kilometres northeast of Hope.
The site's 90 claims include nine
Crown grants and cover the proper-
ty that made up the old Aurum and
Pipestern Mines that went in in the
early part of this century.

"'Site preparation has been very
difficult at times,’’ admits Carolin’s
Cal Collins. “The area has been

Mining Review July/Aug. 1981

xbﬁwmméx&

heavily logged, and we had real
problems with mudslides when we
first wentin there.”’

One mudslide, in fact, demol-

ished a shed that had been placed:

on some benchland above the
main mill site, killing one ‘manr
early in the construction stages.
That 'was the last shed, says Collins,
that did get put on benchland.

There were other problems to be
contended with as well, including a
tributary to the Coquahalla River
that had to be protected. To keep
the environmentalists happy Carolin
and its associates spent $1.2 million
to install 730 feet of 12-foot culvert,
then covered it with 50 feet of fill.

Although the actual development
of the Carolin property is a recent
project, the company has been in-

Ze LN

volved with that particular chunk of
land since 1973, when surface and
underground explorations were un-
dzrteken.

"By the end of 1978 the price of
gold was on the move,”” explains
Czoliims, ""so we decided to have a
fegsibility study prepared. That was
ccmpleted by May of 1978, and by
the fall of the same year we'd de-
¢ded to put the mine into produc-
tion.” -

Site preparation got under way in

ctober, 1979, and crews worked
throughout the -winter, sometimes
battling 30 feet of snow, to get the
mina on the rails. Surface site pre-
paration for the mill began in the
spring of 1980, and by June of this
yaar the mill was about 70 per cent
complete, the mine 75-%) per cent

25
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steel.. industry consumers,
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ness slackness.

Apart ‘from tough~- bargammg
on ore prices with major overseas
Asso-,
ciated and Sdmancor face addi-
tional competition from a new pro-
ducer. Middelplaats, brought on

Ocelot funds™/ 4~

0\31.*;

for Carolin Mm{gg |
gold project 5¢.

CALGARY = Ocefot [nduslrles,
the Caigary- “based -oil and gas ex-
plomtlon and productlon company,
15" to play a ‘major role 'in"the fi-*
nancing to’ production of Carolin.
Mines’ Ladner Creck. B.C.. oold
property ' :

Ocelot sepior vice- presldenl R.
A. McCullough, says that his com-
pany has made a financial commit-

ment on behalf of the Aquarius

group, which holds the nght to a
50% in the project.”

Carolin Mines will have an even-
tual 50% interest in the $19.3 million
project which is.scheduled to start
production at 1.500 tons per day
early in 1981 (N.M., June 23)..

Mr. McCullough says that' the
Aquarius group including Great
Basins Petroleum as to 35.1%.
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-
nancing.

‘Carolin Mmes w11! 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
lons averaging 0.14 oz. gold per ton.

The estimate is based on a cut- offof -

0.08 oz. perlon oo

Fort Norman records
1st half '79 profit

Fort Norman Explorauons re-
ports net income of $83,709 or 4¢
per share for the six months ended

June 30, 1979, as against net loss of .

$837.847 or 4l1¢ 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 producnon (which was
discontinued in November, 1978). -
There was a working capital
deficiency of $245,863 at June 30,
1979. Long-térm debt amounted to

$12,101,920, net of $1,117,646 in-~

cluded in current habilities.

" _increases

STNITYTTTT T

up for next yulrs ughler exhaust

emission regulations. meaning
greater demand for platinum group
metals for exhaust catalysts, the two
major platinum producers,

on expansnon pTOJCC(S

Only a few weeks ago. Rust-.

enburg chairman Sir Albert Rob-

. inson made it clear that his com-’

pany would not increase production

Rust- -
enburg and Impala, are embarking

except with firm consumption guar- -

"~ antees from industrial (and that"
@Qz ‘,{Nwoog means aulo mdustry) users. As itis. )
.Ruslenburg ‘is’ mcreasmg annua’l
i1 mllhon o‘z

platinim ou(put fro'
to 1'2 million oz:’

This" was - followed in August by

Impala’s announcement of plans t0” seem to be set for a n

increase national platinum output

by 100,000 oz. to 1 million oz. ata

cost of R40 million. ,
Reaction different -

In the past, increased plalmum
production announcements have al-
ways been a signal for canny
investors to sell plannum shares

ahead of an eventual metal price

downturn. This time around,
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 .

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 pricé -

collusion, fearing U.S. anti-trust in-
vestigations of their activities. But

their producer price quotes are
never out of line for more than a

day or two at a time, while the latest

. were " |

simultaneously. | -,
Big demand for blg 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 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 are in 1ncreasmoly strong
demand.

To meet iﬁls the CSO (dnd there- -
fore De Beers) has apparently been .’
~ running down stocks of the larger

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

announced

_ stability. Memories of 1978 when _.

e —
has been underlined
velopments. For exan
East Rand mine. Gr
management only t
warned that life ex
limited. is plannin
drilling program in |
mined areas. Perhap
the fact that drilling it
to evaluate the Kimb.

-'zon. The Kimberley i

by patchy mineraliza
occurring in distinc
Thus _its exploitatio
more rlsky lhan 1h1
gold reefs” =
Meanwhile, s(ill
Rand, previously ab:

One small operator '
nounced plans for r

_of operations at the ¢

ment Areas mine :ne
porate adjacent mir
been closed for mor
into his operations.
Nearby. Gold Fie
rica, is maintaining
blanket over its pl
Sub Nigel, Vogel:
Vlakfontein mines
neighboring prope
stantial - tonnages
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cenl #eo 2TMAA S\ CAROLIN MINES LIMITED
PROGRESS TOWARD PRODUCTION AND
CONTINUED EXPLORATION REVIEWED -

qa\-\\\\m O‘?lm\aoo’j

In a 24Mar8l program report, Orval E. Gillespie, president of
Carolin Mines Limited, states that the company continues to f::
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. As a result of recent underground development work and fill-
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. This program would in-
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. Mr. Gillespie believes that
this program will result in significant increases in the ore reserves.

The exploration program on the wholly-owned Ladner Creek North property, underway slnce‘r’
last June, has yielded particularly encouraging results, Ne Says. Several major gold-in-soil
anomalies have been outlined by geochemical sampling. The largest of these appears to have dim-
ensions in excess of 2,000 feet length and 500 foot width. One anomaly has gold-in-soil values
ranging as high as 0.15 oz. gold per ton. It may be an extension of the McMaster Zone. The
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. Diamond drilling on the Ladner Creek North property is forecast to start by
mid April.

' 7 CAROLIN MINES LIMITED
@NU s 50y i &\ m W\W
CONCENTRATOR TUNE-UP - Carolin Mines Limited president Orv e has repor 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. As soon as

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.

In the middle of August the mine will begin a 3,000-foot extension of the main haulage
tunnel northward to the McMaster zone to develop new ore reserves. There will be cross cuts
from the main tunnel into the mineralized zones and extensive underground diamond core
drilling will be done. This work will be on-going for several months and is budgeted at
a total cost of $2,000,000 Cdn. to the Joint Venture partners and Carolin.

Large core diamond drilling from the surface will begin on the wholly-owned Ladner
Creek North property on August 3. The access road has been completed. This program will
explore, by surface drilling, stripping and sampling, the several large geochemical anomalies.
as well as the underground workings of the old Pipestem mine. During the last couple of
months a detailed geochemical survey has more closely defined the anomalies. The program
will be on-going into the winter 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
of gold per day, should be western Canada's largest gold mine, we are confident that we will

be one of the lowest cost producers in North America."
NEOMTMY DTPRAT.RIIM TN .
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Rupertsland 's'preéding hets
with major U.S. expansion

CALGARY — Like other com-
panies caught in the current politi-
cal bind in Canada, Rupertsland
Resources’ financial plans for 1981
are heavily weighted in favor of U.S.
plays. The company expects to
spend a total of $27.7 million in
Canada (primarily acquiring land),
compared with a sharply higher fig-
ure anticipated for U.S. activities.

“We will improve our land posi-
tion this year in Canada, but delay
development until 1983-85 when, |
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, we will rapidly expand
our U.S. involvement.” he contin-
ued.

This strategy is reflected not only
in the company’s 1981 budger (510
million earmarked for Canada and
$32 million for the U.S.), but in the
total spending power to which
Rupertsland has access. The com-
pany recently closed a $14.5 million
drilling fund to be spent entirely in
Canada and has raised an additional
§3.2 million for the Canadian pro-
gram from West German sources.

In contrast, Rupertsland com-
pleted an equity funding of $2() mil-
lion to be used in the U.S., has raised
$6 million from West German
sources for U.S. activities (with the

strong potential for an additional

$10 million from these sources), and
established a credit line of $36 mil-

J MTAER

lion in bank financing for U.S.
exploration and development.

Of the funds earmarked for Can-
ada, Rupertsland is spending $1 mil- 4
lion on a preliminary drilling pro-
gram (currently in progress) on its
Hope, B.C.. gold claims which offset
the Ladner Creek Carolin Mines
property. The company has a 9.9%
interest in the 23.000-acre Hope

project.

In the U.S., Rupertsland is !
involved in a variety of petroleum,
natural gas and mining joint ven-
tures in several states (N.M., Mar.
19/81). The company recently
obtained a gas contract for its
Anadarko County, Texas, deep gas
project and the Elrod No. | well
should be on stream within three
months, Mr. Kolesar said. Two
additional wells are scheduled for
this year. Rupertsland has an 18.75%
working interest and a 2% gross
vverriding royalty on the 1,100-acre
project.

Mr. Kolesar predicts an average
daily production in 1981 of 8.5 mil-
lion cu. ft. of gas and 300 bbl. of oil
from the company’'s North Ameri-

can operations. This compares with
total production for the 1980 ten
month period to Oct. 31, 1980, of
almost one billion cu. ft. of gas and
38.157 bbl. of oil,

Approximately 50% of thecom-
pany’s gas reserves are shut in; MeZ
Kolesar said. gL e




increasing the indicated reserves by
25%.

Carolin's Ladner Creek property
is located in an environmentally sen-
sitive area with all water drainage
systems emptying into the Coqui-
halla River. The fish and wildlife
branch of the B.C. ministry of envi-
ronment has been restocking the
river inoan efforr 10 increase the
stecthead population. This program
is showing a fair degree of success
so consequently Carolin must tuke
great precautions 1o guard against
siltation and polfution of Ladner
Creck, B.CL Research condueted
tests an e final mll cfuent and,
alter adew Tailures, they suceesstully
designed a process to clean up the
eltlucnt so that it 1s non-toxic to fish
in the undiluted condition.

The mine is situated in a narrow
valley with side slopes of 30% to 33°.
[t soon became appurent during
road building and site preparation
waork. particularly in the ruiny sea-
son. that it would be difficult 1o
curry vut construction without caus-

Cing siltation of the creck. A study
conducted by Ker Priestman &
Assaciates resulted in the decision
to culvert the ereek over alength of
730 {t. The water management
briinch of the B.C. ministry of envi-
ronment approved the idea but stip-
wlated that the culvert must he cone
structed ol conerete and must be
sized to accommodate the 200-year
flood, The fisheries branch would
nat allow conerete to be poured in

P

place so the culvert had to be pre-
cast. The 200-year flood criterion
required the pipe to be sized at a
10-ft. inside diameter. The pipe sec-
tions were precast by Ocean Ce-
ment in Vancouver in § ft. 2 in.
lengths, with 1 ft. thick reinforced
walls each section weighed 21
tons. The culvert installation com-
pleted last November carried the
runoff from the heavy rainfall of
December with no problem. A sec-
ond benefit from this culvert is that
it will allow the placing of fill in the
villey to create much needed flat
vird area.

1t is most important in this day of
greater environmental awareness
that companies considering mine
production start gathering baseline
duta as soon as practically possible.
Carolin instituted a programin 1977
whereby B.C. Research began a
study of Ladner Creek. The infor-
mation obtained proved invaluable
in preparing the Stage One reportin
1979 for presentation to the envi-
ronmental land use committee. This
data will be available in later years
to assess the impact. if any. of the
operation of Ladner Creek.

It is imperative also that applica-
tions for permits and licences be
applied for as early as possible, The
processing of the applications for
the maor hicences such aswater use
and tailings disposal can take 1210
IS months as many government
departments are involved and inter-
departmental communications are

not too swift. We also recommend
strongly that consultants be used
particularly in the environmental,
hydrology and geotechnical fields.
These people have had considerable

experience dealing with the gov-

ernment representatives and can
save countless hours of time and
allay many potential problems.
Consultants also should be used 1o
prepare and submit licence and
permit applications as they are very
familiar with the routines. Junior
companies in particular usually do
not have the personnel to perform
these duties.

The underground mine develop-
ment program was commenced in
November, 1979, The work is being
done by White Mine Development
Lid.. a mining contractor. which will
drive the two main access headings,
complete stope development and
excavate for the underground crush-
ing plant. This work should be com-
pleted by the end cf May.

Surface site preparation work got
under way in June. {4950, for the mill
and tailings area. All stripped mate-
rial had to be moved to storage areas
where precautions were taken by
constructing rock herms to contain
the material and prevent erosion
into the creek,

Completion in June

By the end of 1980 the mill build- 7

ing being erected by G. W, Carlson
Construction Ltd. was closed in, the
tailings area was logeed and the base
for the earth fill dam was prepared.
Present schedules call for milf com-
pletion in June and tailings dam con-
struction to be advanced sufficiently
to permit use of the impoundment
aren while construction vontinues,

Curolin’s location. 20 miles from
Hope. will. we fecl. be advantageous
in attracting a competent work

force. Employees will live in the

Hope area and will be bused to and
from the site. Vancouver is less than
100 miles from Hope and can be
reached in two hours driving time.
This too should assist the company
in attracting personnel.

Mining is not new to Hope. Giant
Mascot operated for several years
with their employees living in the
town. The merchants and towns-

people

R

recognize the beneficial

munity.

economic effects of an operating
mine close by and indicate they are
ready to welcome Carolin Mines
and its employees into their com-




Nine years' hard work

By Kelson G. Colliny*

claims collectively known as the

consist mainly of varving amounts

- Carolin to be B.C.s top undergroun_d gold producer

General Manager
Carolin Mines Ltd.

Carolin Mines. scheduled to be in
production in mid-1981 and. at 1,500
tons per day. will be British Colum-
bia's largest underground primary
gold praducer.

This achievement will be the
result of about nine years” hard work
in the financial community raising
the necessary funds (o permit
thorough exploration program. The
reward for the efforts by the direc-
tors and field crews will be fully real-
ized with the pouring of the first
gold har,

Carolin acquired the property.
consisting of eight crown granted
claims from Summit Mining in 1972
These claims are focated near the
headwaters of the west fork of
Laduer Creek. a tnibutiry of the
Coquihalia River, some 20 road
miles northeast of Hope: Over the
years additional chms have been
added to this core group and woduy
there are qust over N contguous

*A paper presented at the 69th annual
meeting of British Columbia & Yehon
Chamber of Mines

Ladner Creek Group.

During 1973 and 1974 extensive
surface exploration work was con-
ducted on the property including
line cutting. geochem and magne-
tometer surveys and diamond drill-
ing. The work focused on the Idaho
cold bearing zone and by Novem-
her, 19758, 44 surface holes had been
drilled totalling 6,908 m or 22,665 01,
Earlier in 1975 the property was
optioned to Numace Oil & Gas and
Precambrian Shield Resources who
carried out further surface work,
incfuding the drilling of seven holes
included in the 44-hole total. In
mid-1976 Carolin reacquired con-
trol of the property by purchasing
Numac's carned interest,

Carolin was able to arrange fur-
ther financing and during 1977 and
978 carried oul anp extensive
underground exploration program,
including 744 m of decline and
crosscut development from which
120 diamond drill holes were com-
pleted. Thisdrnliing totalled 6,792 m
or 22 284 ft. Subsequent reserve cal-
culations indicated 1.4 million tons
erading 0.15 vz, gold per ton using

e

a (.08 oz. per ton cutolf grade. or
1.98 million tons with a grade of
0.127 oz. per ton using a (.05 oz. per
ton cutoff grade.

Drilling from crosscut uﬂ main :lﬂ hnu m (,ul r:!m Mines.

The ldaho mineralization occurs
as a replacement type material in
altered sediments, predominantly
greywackes. The alternation zones

of pyrite. p\rrhumc arsenopyrite
and chalcopyrite in silicified.
albitized. choritized and carbonated
host rocks. The zones trend gener-
ally in a northwest direction, dip
easterly and plunge at about 20° 1o
the north.
Partners

During 1475 Carolin arranged
financing with the Aquarius Group
of companies which include Ocelot
Industries Lid.. Great Basins Petro-
leum Ltd.. Windjammer Power and
Gas Lid. and Aquarius Resources
Ltd. The Aguarius Group agreed o
finance the final underground
exploration phase and subsequent
feasibility study. Only the south half
of the property s included in the
agreement with the northern half
remaining «hollyv-owned by Caro-
lin.

Rithorn Engineering (B.C.) Lid.
conducted the cconomic feasibility
studyv with metallurgical test infor-
mation provided by Britton Re-
search Lid. and B.C. Research.
Hydrology ctudies were conducted
by Ker. Priestman & Associates with
geotechnical data provided by
Golder Associates.

The fewsibility report confirmed
the reserve figures and concluded
that & 1. M0-ton-per-day mill would
recover the capital expenditure in
2.9 yeurs with gold priced at $C250
Canadian or in 2.1 years at $C300
Canadian per ounce and mining to a
0.08 oz. per %on cutoff grade. The
subsequent increases in the gold
price make for a much shorter pay-
back period and also will allow min-

ing to the 4.03 cut offgrade outline,
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FULL PRODUCTION SCHEDULEL - Orval E.Gillespie, president of Carolin Mines Limited has reported
FOR SECOMND QUARTER 1981 that the concentrating plant at the Idaho gold mine, near Hope,

B.C. is scheduled to start full production during the second

quarter of 1981. Carolin will be manager of the plant with an initial designed capacity
of 1,500 tons per day and will own 50% of the venture. Final installation of the mill
equipment in the main mill building, installation of the underground crushers and final work
on the tailings dam are currently in progress and on schedule. e e T

Purther underground development and fill-in diamond drilling in recent weeks is increasing
proven Idaho ore reserves. This program is continuing. Results of the work are to be reported.

The president said that the exploration program on the Ladner Creek North property is .~
progressing. Several major geochemical anomalies have been located and are being intensively
investigated on the North Property. The anomalies lie in a path trending generally north from
the earlier discovered McMaster zone, 4,000 feet north of the Idaho, and extend to and beyond
the site of the old Pipestem mine. One of these geochemical anomalies, well in excess of
2,000 feet in length and 500 feet in width, has gold-in-soil samples ranging as high as
0.15 oz.gold per ton and may be an extension of the McMaster zone.

Four of the old levels on the Pipestem mine have been opened, geologically mapped, surveyed
and intensive sampling of the 2,500 feet of workings is underway., Initial underground
sampling gives a range from nominal values to a high of 1.45 oz.gold/t. Assays of samples
from the old Pipestem dump have run well in excess of 0.2 oz.gold/t. Diamond drilling on
this area of the property is expected to start shortly.

Dr.Paul W.Richardson P.Eng., has joined Carolin as a director and vice-president of
geology.

Mr.Gillespie stated that as the knowledge of the geology of the Ladner Creek claims
increases, the confidence increases that the property contains a number of large, repetitive
gold bearing zones of significant economic importance, both to depth and extending northerly
from the Idaho zone through the North property.
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B5.C. shapi

producer®’ -

By David Duval
VANCOUVER — Mining may

soon repbice forestry s BLC s lare-

estadustry. 1Us also becoming
tle business™ in the provinee since
snitiler compunies are playing ever
mory important roles in bringing
new mines into production.

No longer is it beyond their
capabilities to raise $10-20 million
for a mining venture. Although
much of this funding is available
through Canadian financial institu-
tions and private groups, Europeans
are also contributing large amounts
for u piece of the action,

While the trend in new mines ap-
pears to be towards the develop-
ment of smaller mining operations
{mostly in the precious metals sec-
tori the maiors were responsible for
nearly all of the large capital ex-
penditures made by the industry
during 19580, And these compunies
will continue to lead spending in the
forsceable future analysts agree.

In the Highland Valley, Teck
Corp. spent about $150 million
bringing its_Hish

while nearby, Lornex Mining bud-
geted SO0 million 10 nerease its
capacity b8% 1o 80000 tons per day
heainning in July, 1981, Cominco’s
huge Vallev Copper deposit, situ-
ated noar Lornev. i expected w be
developed at 2 cost of 300 million
or more in the near future. The
company recently acquired an oddi-
tionat 26% equity interest in Betlile-
hem Copper rinsing its interest o
63", Bethichem has 2 5.1 interest
in Valley Copper Mines and a 20%
interest in the bitlion ton Lake Zone
denosiswhich straddles both com-
panies’ border.

Above the Arctic Cirele on Little
Cornwallis Island. Cominco is
spesding $15¢ mitiion to develop the
Polaris mine, The operation will
treat 20600 tons daily and it will he
one of the larger zine-lead produc-

-

i ing¢ into |
production at 23,000 tons per day, |

et Ere
ng upo

produce over 5.6 million oz. silver.
14.1 million Ib. copper and 10,900
oz. gold annually.

increased molybdenum output by
more than 300,000 Ib. per year at its
En ine. Cost of the project
was $12.5 million. The Gibraltar
Mines' East Pit orebody was pre-
pared for mining in a $40 million
program. Canada Wide Mines. the
Esso Minerals Canada subsidiary,
' reopened the Granduc copper mine

near Stewart at a cost of $20 million
| in QOctober of last year. An im-

provement in the mining method is |

expected to enhance the profitabil-

ity of the mine. A production rate of '

4,000 tons daily is scheduled.

Noranda Mines is also getting into
the act with plans for a copper-zinc
mine in the Goldstream Valley. 80
km north of Revelstoke. Ata capital
cost of $62 million, it will produce
75,000 short tons of copper concen-
trate and 11.600 tons of zinc con-
centrate annually. starting in the
third quarter of 1982,

Meanwhile, mill capucity is being
expanded at Noranda's Bell Copper
division. An increase to 17,000 tons
per day is planned for this year, parl
of a $19 million program. At the
B‘(ls%%i_ggyam_mvision near 100

M wuse mill rate is to be in-
creased from | 800 to 3.000 tons per
day by early 1982. The $12.5 million
program is intended to reap profits
from projected price increases for
molybdenum in the future.
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advantage of the low capital cost

involved in develonine smatll ton-

| . . nage but high grade preciods metal
Elsewhere in the province. Placer |-

deposits around the province.
Among these companies is United
Hearne Reseurces and its joint ven-
ture partner Taures Resources. Ina
60-40 split, they are constructing 2
150 ton per day mill at their goid
prospect in the Cessinr aren of B.C.
Cusae Industries has also set up a
36-59) toar portable mili in the same
ared, Even more significant is Nu
Energy Developments® Ericks

gold mine joint venture, now being
cxpande ' to 200 tons ner day ar a

cost of S430,000,

Near Stewart, British Sithak Ire-
mier Mines is working to a resump-
tton of production basad on a 100

ton mill ;ute for its gold-siiver mine.
pis

{ Ruth Ver-

Mines expects to produce 300
tons daily from its precious metaly
property startins in April,

Dakelh Mining reopened the QK
Copper Mige j» the Highland Vai-
ey at 700-800 1ons per day last vear.
About 200,000 oz. silver and 3,200
oz. gold are expected from the mine
annuzaily. Mosquito Creek Gold
Mining and Perearine Petroleemare

g
2t 100 tons per day and Robert
Mines Bounduary Falls zold-silver
property expects to produce at the

same rase.

The Yuken is also resping the

New gold mines
The province may soon rank as a
| significant gold producer with a
' number of new mines coming on
| stream. Carolim Mines and its joint
"are planning production in early

1981 from the $20.4 mitlion Ladner

i Creek eold ! near Hope, Mil)
capacity is designed for 1,500 (ons
per day. Alasmaller price tag, Du
Pont of Canada Exploration has al-
lotted 512 million 1o bring its high

Placer husy

Amax of Canada. vwned by the
huge U.S. molybdenum producer
Amax Inc.. is reopening its Kitsault
molybdenum mine situated on Alice
Arm in B.C. at a cost of $145 mil-
lion. Expected to come on-stream
by July 1981, the operation will have
a throughput of 12,000 tons per day.

Owned 70% by Placer Develop-
ment, Equity Silver Mines $107 mil-
lion Sam Goosley project near
Houston began production in Sep-
tember. ‘With a mill rate of 5.000
tons per day. Equity is designed to

| grade_Baker vold-silver deposit at
Chapelle into production at 100 tors
per day carly in 1981. Scottie Gold
Mines, managed and controlled by
Northalr Mines. has plans for a 200
ton per day gold-silver operation at
Stewart scheduled for production
by mig-yeur.

Late last year, Scottie secured $15
million in financing to develop the
property. Payback period is esu-
muted to be less than a year. Some
of the smailer companies are taking

penefis of higher meta! prices with
United Keno Hill Mines deciding to
reactiviaie the Venus nroperty near
Caurcross. Nearly $7 nutlion will hive
ta be speni to bring the former
gold-silver orospect into eperition
ar 1K) tons per day.

Near Faro Cynrus Anvi] Mining
has announced a 240 million
eivht-year program to develop the
Grum and Vargorda deposits east

oi tite Furo mine. Modifications are |

piznned to the mill as part of the
program which will see opezn pit life
in the Anvil District extended to
1997. *0

Klondike fever hus hit both large

and small companies alike with |

Copperlields Mining Corp., Canadn
Tuengsten, Queenstake Resources,
Forum [esources and Crescent
Mires all involved in placzr opera-

)

eperating thei~ colo mir: - 20r Welle _

tiens around Dawsen City and
throughoui the Yukon. An impor- |

“—tant $10) million underground explo- |

~i gold)

ration nropram is being conducted
by Hudsen Bay Mining and Smelt-
ing on its Tom claims near Mac-
milian Pass. Most analysts belicve
the lead-zine-silver prospect will be-
come a producer. In the same area;
Amax of Canadais contemplating a
praduction covision forits Mactung
Jeposit steaddling the Yukon-
NOWUTL basfer near Macmillan
v I

i Cadillac Explorations
ntends to davelop a sitver-lead-zine
mine in the Nahanni district of the
IN.W.T. by spending $35 million for
b 1.000 ton .or day mining opero-
pion. Producion is scheduled to
becin in luie 1981,

Jaridge Exorations

Juricdge [ » lorations has agrezd
o uquire 3 s e interest in five mine
ng claims in Lincoln County, Ne
vade, Paymoat of S5,000 has been
made us pa:taf the deal. Once mat
ters pertain.o ! to the lease and title
jof the prope:.y are taken care of, 2
mere definiii e arrangement will be
preached, wai Jaridge responsible
for 30% of [+t ire expenses as well a
for any exponses already incurrec
by Midpinos Explorations, Inec.
which hoids the remaining 50%.

On Aug. 31 Jaridge had workin,

capital of 12,297, slighdly highe
than $100.57 + a year earlier.

—g E




exhausted. j

NorandaMines continued its $19-million  §
project at the Bell Copper Division near 1
Granisle, seeking to expand mill
throughput from 15.000t0 17.000tons day
by-1981. Despite lower melybdenum
prices, a $12.5-million program was
announced zatits Boss Mountzain
molybdenum mine. near 100 Mile House.,
whichwillincrease mill rate from 1800 to
3000tons/day by early 1982. ’C?’(Q?

Placer Development completed work to
increaseﬁﬂb_diﬁjm outputby more the

[ S T O
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300,000 Ib annually atits Endzko min (A
The $12.5-million projectincluded 377 4, &~ 1
expanding the rougher flotation circuit.
adding a new roaster and a new plantto
produce lubricant-grade molybdenum. A
$40-million program at Placer’s Gibraltar
mineto prepare the Gibraltar East orebody
for Stage Two mining was 2!s§tompleted.
facilitating transfer cf minirg from the

Pollyanna pit. TFap, T
o3p R
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Progress

Lively progress for Canadian mining

Asteady pattern of growth has
characterized the mining industry in recert
yearsand 1980 proved tobe no exception.
General economic indicators pointed to
ayear of slow growth withthe US recession
having a bigimpact on Canzdian industry.
Butthe mining industry pushed ahead
regardless — carrying on with massive
expansion prograrms and announcing risw
developments across the country.

1

cost of $400- to $500-million. Cominco’s
recent purchase of a controllinginterestin
Betniehern Coppar Mines (raising its equity
from 39% %0 65% ) pavestheway fora
preduction decision onthe 112,000
tonnes/day project. (Bethlehem has 25.1%
interest in Valley Copper Mines and a2 20%
interestin the Lake Zone deposit which
straddles th= Bethliehem-Valley border.)

=3I ) [.€Nestled between these two, another

Thetrendinthe provinces hasn't ¢ "Ib\-ﬁ!u coppet giant Lornex Mining Corporationiis

changed much from previousyears, with
copper projects leading tive way in British
Columbia, and uranium and potesh
continuing strongly in Saskatchawan.
Goldswereinthe foiefrontin Ontario and
Quebecwith alot of old-timers making
comebacks.

Total capital requirements of the
non-fuel mineralindustry from 193010
1990 according to the Department of

businessinvestmentin that period. In> 'L

: 7
current dollars, 2ssurning an average rate <~ |

of priceincrease of 6.2% annually over the
ten-year period, this $42-billion
mushrooms to $63.5-billion.

While activity in the minerals sectoris
providing significar.tstimulustothe © &”,b\
Canadian economy in general, problems
with taxes, excessive regulations. rising
costs and lack of skilled labour still cloud
the future. The softer prices for many
metals inthe latter half of 1980 may have

“pending $160-million on an expansion

programto increase its daily milling rate

from 40,000 to 80,000 tons/day by Julv =}

1981. . '“@*QS‘E
Elsewhere inthe province, set-gg! ew

mine projects are making headway, Amax

of Canada Limited is spending

The 200 ton—day opzration will produce
4500 oz gold and 2600 oz silver p=r month
whenin full production.

Spiralling prices for precious metals
prompted severaljunior companiesto
enter producing renks with small-scale
operations, some using smzll portzble mills
to processthe ore.

Inthe Cassiar 2rz2, 2 150-ton milllis
being buili by United Hearne Resources
(60% ) and its partner Taurus Resources
(40% ), while Cuzaz Minas hasplansfora
30-50ton/day porzble miil onits property
inthe sa~.ezree. Onz pioduceralreadyin

‘r.bsarea, Nu Energy Developmentis
expandingitsjointventure Erickson gold
mine from100 t0 200 tons ‘day at 2 cost of
$450,000.

$145-million to reopen its open pit 3 2 |4 © _yMosquito Creck Gold Fining Company

molybdenum mine near Kitsault by July 7728

andTis parinzr Peregrine Petroleum poured

1281. Throughputwillbe 12,000 tons’day. C1C the first brick et their 100 ton 'day gold min= ! ¢
Energy, Mines and Resources will be morey "~ Equity Silver Mines’ 107-million Sain “ e
than $42-billion, roughly 6% of total 12 L-{'w Goosléy project near Houston came

on-stream in September at arate of 5000
tons/day. Owned 70% by Placer
Development. the mine will produce
5,680,000 ozsilver, 14,109,000 ib copper
and 10,900 oz gold annually. CrAN
Angwmine announcementin 1980 <&
came ttom Noranda Mines Limited wnich
intends to develop a copper-zinc minein
the Goldstreamn Valley, 80km north of
Revelstoke. Estimated to cost $62-million.
the mine will begin producing 75,000 short
tons of copper concentrate and 11,600

dampened prospects for some potentizinew shorttons of zinc concentrate annually
mining projects, but on the whole, the > * *| starting in the third quarter of 1982.
industry is healthy and the outlook is good. |4 rf The former Granduc Copper mine wes

Abrief survey covering new Canadizn i)
mine developments and mzjor expansion
follows. Refer to similar article in Westzrn
MinerDec'79 for additiona! information cn
many oftheon-gcing projects= \

BRITISH COLUMBIA X
Prominentin the expanding miring

industry are developments in British
Columbia. Here, capital expenditures
exceeding $700-millioninthe nextfew _ ¢

i
w2 a

reopénead in October by Canada Wide
Mines Limited, a subsidiary of Esso
Minerals Canada. The company spent
$20-million to rehabilitate the mine, which
will treat 4000 tens/day.

Amongthe golds, Cerolin Mines Limited
nd its joint venture partners the Aquarius
Group expect production early 1981 from
their $20.4-million Ladner Creek goid
projectnear Hope. The mill will treat 2round
1500 tons/day.

; : AU |l =
years zre slated for the Highland Vaitey 1 _':—j‘-l Du Pont of Canada Explorationis
region 2lone. 4+ © 28 SPending $12-millionto place its high

The $150-million Highmont project of
Teck Corporation will come on-stream late
inDecember 1980 atarate 0f 25.000
tons’day and Cominco Limited’s 3T \.LE

grade Baker gold-silver property at
Chapelle into production early 1981.at 100

managed and controlled by Northair Mines.

85% -owned Valley Copper Ming is (5aTu. ¢ secured a $15-million financing to bring ts

expectedto be placed in production ata

10 WESTERN MINER December 1930

property near Stewart on-strearn by 1981,

VupliE 4B ol

—

_near Wellsin May 1230, The Boundary S »&
Falls gold-silver property of Robert Mines .., .
E SRS
was scheduled to come on-streaniinthe” = 4=
fall atthe sameratz 2nd British Silbak
Fremieris resuming production2: 100
tons/day at its gold-silver property n2ar
Stewart. A lead-silver-zinc mine south of
Golden is being brewight bacx to life by

RuthVerment Mines. The cornpany plans
a 500 ton/day operztion beginning April
1981.

DeKalh Mining Cerperation, a P ( e
wholly-owned subsigiary of DeKalb __ "_ .
AgResearchInc of C=Kalb. [linois U /‘)\J’E:Z'
reopenedthe O K cepperimineinthe
Highland Vzliey in 1580, rerarningitthe
Highland Valley mine. Milling capacity atthe
trackless underground opsrationis 700 to
300 tons/day for annual productior. of
11-million Ib copper, 200.C00 oz silver and
3300 oz gold.

Several majer expansions were carried
outduring the year. Inthe Kootenzy area,
Cominco Limited is maving ghead withits
$420-million. eight-y=ar expansion and
madification program at Kimberley and
Trail (the program began in 1977). Anew
zinc pressure leach plant was officielly
openedin Octobar.

AtNewmont Mines Limited’s
Similkameen Division. 2 $23.4-mill.on
projectwas complsted The workincluded
installation of 2 new primzn, crusherend
conveyor tetransport ore fiom the Copper

‘ountain orebodizs starting July 1981; the
sametime as theIngerbellz creis
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CONCENTRATION PLANT CONSTRUCTION AND - Orval E.Gillespie president of Carolin Mines Limited
MINE EXPLORATION PROGRAM REVIEWED has reported on the progress at the Idaho zone gold ?f

’ mine near Hope,;B.C. Much of the recent work in the
$20,400,000 program has been undergroind develdment including the driving of a main haulage
adit at 2,070 feet and a second service level at 2,870 feet. On March 9,1980, the 2,670
foot level had been advanced 637 feet, and the 2,870 foot level had been advanced to 345
feet. An underground shop has been cut approximately 107 feet inside the 2,670 foot
portal and the ore dump area above the planned underground crushing plant has been slashed
to size.

The major mill equipment for the 1,500-ton per day plant has been ordered. A number
of key pieces of mining equipment have been delivered. The contractor's camp has been
completed, A purchase contract to supply the mill buildings has been awarded to Quesnel
Mine Mill Industrial Service Ltd. Site preparation for the mill and ancillary buildings
and the construction of the tailings impoundment dam is plamned to commence early in
April. The contract to do this work will be awarded within the next few days. The contract
to construct the electrical power system for the mine and mill will also be awarded soon.
The work is scheduled for October completion.

In cutting the shop on the 2,070 foot level, mineralization similar to the Idaho zone
has been encountered approximately 700 feet east and 600 feet further to depth from the ‘
original Idaho deposit. The full extent and grade of this new zone is unknown. It will
be diamond drill tested.

The goal is Yo bring the mine into production by the end of 1930 or early 1981,

Although detailed exploration work to date has been concentrated on the Idaho zone,
geological studies indicate mineralization in other areas. Some 4,000 feet north of the
Idaho is the MclMaster zone, which is within the joint venture with the Aquarius Group. At
the McMaster zone, several diamond drill holes have indicated a gold deposit similar in
nature to the Idaho, Considerable potential is expected on McMaster since it lies along
the same structure and has remarkable geological and mineralogical similarities with the
Idaho. Because of this potential, further exploration work in the future is warranted
on this zone.

To the north of the joint venture property, Carolin Mines owns 32 claims which are
referred to as the Ladner Creek North property. Most of these claim§ have been gridded, /
mapped and §0il Sampled., F¥ohi these programs there is good reason to believe additional
deposits could be discovered since there are a number of anomalous areas and two formerly
producing mines, the Pipestem and the Georgia Number Two. The old Pipestem mine has
approximately 2,500 feet of underground workings wiwhich are still in stable condition.

Consultants to the company, Cochrane Consultants Ltd., have recommended a program of
additional geological, geophysical and geochemical surveys on the wholly owned Ladner
Creek North property. This program calls for initial expenditures of {460,000 Canadian,
and is expected to start about mid-April. '

NO.52(MARCH 13,1980) Owned, published and copyrighted by George Cross News Letter Ltd.
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CONSTRUCTION PROGRAM MINE DEVELOPMENT REVIEWED - Orval E.Gillespie, president of Carolin Mines

' Limitzd has reported zood progress in the f:
%20, 400,000 program to bring the Idaho zone gold mine near Hope,R.C.,into production in late
1980 or early 1981.As of May 26,1980, the main haulage adit, at 2,670 feet elevation, had
been advanced 1,535 feet from its portal. It has also been widened to double track width for
a distance of 215 feetin order to facilitate the paseing of ore cars. Mineralization similar
to the Idaho Zone has been encountered at various points in the path of the main haulage level
during the advance. Diamond drilling is planned to test these areas.

As at May 26, the service adit, at 2,870 ft. elevation, which is being driven up at a 4%
grade, had been advanced 1,430 feet. It has reached the south end of the ore zone at an
elevation of 2,950 feet. At a point 1,245 feet from the portal within the service adit, a
third adit is being driven around the ore zone to connect with the north end of the Idaho zone
decline. This new heading will provide a second exit. Some major mill equipment has been
delivered, Mill site excavation and construction work, to be carried out by Imil Anderson
Construction Co.Ltd., of Hope,B.C. is scheduled to commence early this month. In early May,
work began to upgrade the main access road to the mine site.

he company recently raised {648,286 by a share sale with the proceeds to be used exploring.
NO.llE(JUNE %2,y1980) + gEORGE CRﬁss NEWS LETTER LTD. + THIRTY-THIRD YEAR OF PUBLICATION +
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COMMITMENT MADE FOR
PRODUCTION FINANCING

9a H/I0E
CICAROLIN MINES LIMITED: A full
feasibility study on the company’s

Ladner Creek gold deposit near Hope,

BC, has been completed and plans are
underway to place the property into
production. YAH/NUW=-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 deposit and recommended
start up at a milling rate of 1500 short
tons/day. Operating costs are estimated
at $12.53/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 $19,293,000, all of
which will be provided by Carolin’s joint
venture partners, the Aquarius Group, if
they wish to retain a 50% interest. The
Aquarius Group is composed of Great
Basin Petroleum Limited, Ocelot In-
dustries Limited, Canadian Obas 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 per ounce of gold ranging from $250
to $300. W IL/F]‘ AL -

Present drill-indicated reserves, based
on a cut-off of 0.08 oz/ton and applying
anticipated mining dilution, are esti-
mated at 1,530,000 tonnes grading 0.141

Y oz/tonne of troy gold. LA E /T

. CAROLIN MDES LTD. _ epanN oo D OFant Wl

- Carolin Mines Ltd. has announced a ;20,400,000 financing commitment
by Ocelot Industries Ltd. in its own capacity and on behalf of the

Aquarius Group, Carolin's joint venture partners, to bring into production Carolin's Ladner
Creek gold property near Hope,B.C. The Aquarius group is a four company consortium composed
of Ocelot Industries Ltd., Great Basin Petroleum Ltd., Aquarius Resources Ltd. and Rupertsland
Resources Company Ltd. Carolin will be the manager and operator of the mine with a 50%

net carried interest in its production after paybacks. The feasibility report by Kilborme
Engineering Itd. recommends startup at a milling rate of 1,500 short tons per day and
estimates operating costs at $12.53 Canadian per short ton of ore milled, which will put

the property in the category of a major North American gold mine. A more detailed summary

is to be issued in a few days.

GN L Y

INTEREST ACQUIRED 1IN - Windjammer Power and Gas Ltd.

B.C. GOLD MINE PROJECT

Hope, B.C.

O \O_—quINDJAM/TER POWER AND GAS LTD.

AR INL SR

mine n?w being constructed on the properties by the Aquarius Group.
Kilborn Engineering conducted a feasibility study and recommended a starting mill rate

of 1500 short tons a day or 525,000 tons a year.

NWOD 2

confirm that the company have bought

the 9.9% interest of Rupertsland Resources Co. Ltd. in the Ladner

o Creek gold properties-of Carolin Mines Ltd. some 9 miles north of
Windjammer have 60 days to exercise an option to join in dev\ell.opmen"-_-———1_:'_“o_f‘__:Eh_é__gmo—ld F

They projected repayment of the capital

investment from cash flow in the third year of o i i i
peration based on a gold price rangi
between $216 and $260 U.S. an ounce. "
Windjammer's consideration to Rupertsland was $100,000 plus 150,000 shares.

Elsc.ewhere, Windjammer have 25% working interest in a Mississippian test to be drilled
later this year in SE Saskatchewan.
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the Beaverlodge mill of Eldorado
Nuclear at a rate of about 2.000 tons
a week (N.M.. May 24. 1979).
Basically, a group of mining ex-
perts estimates. proven uranium ore
reserves of Saskatchewan are worth
about $40 billion and the group es-
timates that it will take over a period

of years approximately $13 billion -

of expenditures to remove the re-
serves. The estimate of reserves 1s
considered a conservative one.

Les Beck. director. geological sur-
veys, Saskatchewan mineral re-
sources dept., described. in a brief
breakfast talk. the Athabasca sand-

stone formation as the most exciting..

See Page 2 -

Dome Petroleum
~downplays reports
of new Alberta find

CALGARY — Dome Petrole-
ums is discounting reports here
that the company is a participant
in a rumored major new oil dis-
covery in Northwestern Alberta.

“The rumor greatly ex-
aggerates the fucts.” says a Dome
executive in referring to the re-

ports. He conceded Dome’s par-
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Payback in less than threéyears

Carolin Mines gets go-ahead
/ on Hope B.C. gold property

By Gillian Cobban

VANCOUVER — After six vears
and more than $4 million of ex-
tensive exploration and develop-
ment work. plans are-under way 10
~Elace,Car0!in Mines' gold property
ficar Hope. B.C., into producticn, .
ATl feasibility study on the
{Ladner Creek gold deposit has been
'completed and delivered 1o Carolin
.and its joint. venture 'partner, the

. Aquarius Group. The latter is com-

“posed of three oil companies. Great
Basin Petroleum, Ocelot Industries,
Canadian Obas Oil, and a mining
company. Aquarius Resources.

The study. prepared by Kilborn
Engineering. concludes. that it is

-technically and economically fea-

ible to mine and:mill’eold ore fromi

a milling rate of 1,500 short tons a
day. equivalent to 525.000 tons a
vear. Operating costs are estimated
at $12.53 per ton of ore milled.

The study recommends that a

Active labor scene

~.Carolin’s Idaho zone gold depasit. | B
Kilborn recommends start-up at

conventional. highlv mechanized.
low-cost sublevel open stoping
method of mining be used. Process-
ing is to be by conventional flota-
tion — concentrate cyanidation.
Capital and development costs are
estimated at $19.293.000. all of
which. under the joint-venture
agreement, will be provided by the
Aquarius Group. if it wishes to re-
tain iis current interest of 30%.

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 to the
more usual situation in  under-

~ ground mining of having to lift the
~ore long distances from under-

ground. :

The zone is a sulphide arsenide
replacement deposit and is adjacent
to the former producing Aurum
Gold mine where a small quantity of
rich gold was discovered in 1928.

" Sec Page 2

Inco, Gaspe long strikes settled

start at

By Stephen Vitunski

There was good news and bad
news on the labor scene in Canada’s
mineral industry. On the plus side.
the 8'2-month-long Inco Limited.
Sudbury-area strike is now over
with mechanical workers already
back on the job in preparation for a

return to “normal” operations.
Almost concurrently. some 1.200
miners and office workers at Nor-
anda Mines’ Gaspe Copper opera-
tion in Murdochville. Que.. voted to
end their eight-month walk-out. On
_the other side of the coin. striking
workers at Dome Mines in Timmins

~teiected a proposed contract which

would have increased their wages
bv $1.54 per hour over d two-vear
period. It is understood that this is
close to what Local 7580 of the
United Steel Workers of America
wants for the first year. with per-
haps another dollar in the second.
The old contract expired Apr. I8.
1979.

Members of Locals 5757 and
8144 of the same union. represent-
ine workers at Sherritt Gordon
Mines’ Fox and Ruttan operations
in Manitoba rejected a new contract
by a slim 52% majority over the
weekend. They turned down some-

A+ A rmnrth [na

Jome, Sherritt, Alcan

thing in the order of the Inco

Thompson settlement earlier this
vear. Direct hourly wage benefits.
under the proposed three-year
agreement. would have been 75¢C,
27¢ and 22¢. Picket hines have been
set up at both operations. Produc-
tion at Ruttan is being maintained
at 50% by staff personnel while Fox
is undergoing an orderly shut-
down of operations.” The old con-
tract expired May 31. 1979. .

And finally. Alcan Aluminum em-
plovees at three of the company’s
smelters in Quebec walk®d out this
Monday. as they too turned down a
three-vear pact calling for
increments of 99¢. 65¢ and 70¢ per
hour.

Getting back to the Iaco situa-

tion. the new agreement was ap- -

proved by 5.983 or 67.6% of the
R.852 members of Local 6300 of the
USW who voted. In effect. they will
be getting $4.07 per hour more at
the end of the three-vear pact than
thev were earning when the strike
started on Sept. 12, 1978, This new
figure i3 about 40¢ more than the

amount rejected last month by the -

rank-and-file after being approved
by the union nzgotiating committee.
Sce Page 2




GeNL 4B 05-03-19 CAROLIN MINES LIMITED _ gapliwd  o1325  oq31aa00 AR

TO NNAGE AND GRADE ESTIMATES - Orval E.Gillespie, president of Carolin Mines Limited has
FOR THE LADNER CREEK GOLD MINE reported that the company has completed the in-house grade
and tonnage estimates on the Ladner Creek property, located

124 miles northeast of Hope,B.C. The estimates are:

at a cut-off of 0.05 oz/t 1,980,000 tons of 0.127 oz./t gold
at a cut-off of 0.08 oz/t 1,409,000 tons of 0.15 oz./t gold

The data upon which these estimates are based has been collected at a cost of $4,000,000
spent over the six years since 1973. The work included: field camp construction; many miles
of line cutting; bulldozer trenching; road building, upgrading and repair; thousands of
geochemical soil samples and analyses; extensive ground magnetometer surveying; geological
mapping; transit surveying; discovery of the McMaster Zone (an area about #,000 feet to
the north of the Idaho Zone where there are strong indications of mineralization similar
to the Idaho); over 8% miles of diamond drilling, including 22,665 feet of surface B.Q
wireline drilling in 44 diamond drill holes, and 22,284 feet of underground A.Q. wireline
diamond drilling in 120 diamond drill holes; underground development totalling 2,441 lineal
feet in one -20% main decline ramp and six crosscuts; muck, chip and drill core sample
assaying; mill testing; and the purchase and erection of a 25-ton per hour sample plant.

The 78 claims of the property contain about 9 square miles, an area 5 miles long
by l%-miles wide with the elevation varying from 2,500 ft. to 5,000 ft. The location of
the ore body within a steep ridge provides for a good access for mining from the side and
below without hoisting the majority of the reserves,

Mr.Gillespie also states, "last September, Carolin concluded a joint venture agreement
with the Aquarius Group (composed of three oil companies: Great Basin Petroleum Ltd., Ocelot
Industries Ltd., Canadian Obas 0il Ltd., and a mining company, Aguarius Resources Iitde ),
for the financing of the development of our mine., Should a positive feasibility report be
rendered by Kilborn, and should the Aquarius Group elect, ..... to provide all funds,
including working capital, required to place the mining property into production, this will
prove to be the most significant financing (the) company has yet undertaken.™

Carolin Mines shares were approved for listing by the National Association of Securities
Dealers on NASDAQ in the over-the-counter market in the U.S. with the ticker symbol CRLNF. Mr,
Gillespie says,"there are currently eight NASDAQ member firms making a market in Carolin stock.
And, on Feb.14,1979 the company's stock price began to appear in the 1/all Street Journal's
daily list of over-the-counter stock quotationsi

He says, "we believe it is highly probable that the Kilborn feasibility report will
be positive and that the Aquarius Group will elect to go forward with Carolin to develop
the mine aggressively to its fullest potential."

In the six months ended Nov,30,1978, the company received (2,467,200 in new funds,
made up of (1,461,200 from the sale of treasury shares, {960,000 from a debenture loan,
and 446,000 interest on a debenture. Expenditures in the period were 52,821,323 of which
510,026 were incurred by the Aquarius Group, 1,161,200 is shown as finance fees, $400,000
as mineral claim purchases, $559,347exploration expenses and {150,776 administration expenses.
As at Nov.30,1978, the company had {7,172 in working capital and 4,362,732 shares issued.

The agreement with the Agquarius Group provided that,if the property is funded to
-production, all costs to production are to be repaid from first cash flow then the profits
are to be divided on a 50-50 basis to Carolin and Aquarius Group.

e —

c V

L %oD L\-0%\A CAROLIN MINES LID, :
Gn ] - - AN avdAB o wWoodF——
ggPigAL C?STlgyE@lg,BOO,OOO TO - Kilborn Engineering Ltd., has delivered Zgglgéibility A
TURNLED .92 YEARS OPERATION study to Carolin Mines Ltd. and to the financial backersf
known as the Aquarius Group from Calga
ry and Edmont
il?erta. The report concludes that, on the basis of present drill indicated ore reserves o
51rgfa c;t-off grade of 0708 oz.gold per short ton, of 1,530,000 tons grading 0.141 Tr;y
Z;lﬂg go d per tonn§,a daily plant capacity of 1,500 short tons per day at a capital cost
¥ 9,293,000 Canadian, operating costs are estimated at {12.53% Canadian per ton and a
capital repayment‘from cash flow within 2.13 to 2.93 years. This is assuming a price per
?z. for_gold raﬁglng from $250 Canadian (approximately $216.00 U.S.) to $300.00 Canadian
app;gx1mately $260.00 U.$.?. The report assumes that all of the capital required will be
Eiozl ed pursugnt to t@e Jjoint venture agreement by the Aquarius group. Kilborn recommends
us:d ; cznvegtlongl,thlghly mechanized, low cost sublevel open stoping method of mining be
-Frocessing 1is To be by conventional flotati - i i i
525,000 tons 1or yoan: on concentrate cyanidation handling
The report concludes that it is technically and economically feasible to mine and

mill gold ore from the Idaho gold zone of Carolin Mi
Mines Litd. i
Ladner Creek, 10 miles north of Hope,B.C. SRR e S B
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GEORGE CROSS NEWS LETTER LTD. NO.28(197 FEBRUARY 8,1979

(CAROLIN MINES, LID.

GEOLOGICAL RESERVE - Carolin Mines, Ltd. venture partners, the Aguarlus
ESTIMATE REPORTED Group comprising Great Basin Petroleum Litd., Ocelot Industries L?d.,
Canadian Obas 0il Ltd. and Aquarius Resources Ltd., announce thelr
latest in-house grade and tonnage estimates on Carclin's Ladner Creek gold dgplsit near
Hope, B.C. These figures are part of the data submitted to Kilbqrn Engineering Lpd., who
are conducting a full study to determine the feasibility of putting the property into pro-

duction.

Grade and tonnage estimates for the@ at the 0.05 oz./ton cut off were
1,980,000 tons at a grade of 0.127 oz./ton and,at the 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 cgns?der—
ations. When a mining plan has been finalized there will be some sectors wherg variations
from these grade and tonnage calculations will occur, and the effects of dilution on the
overall grade may be estimated more accurately. -

The report says the geological configuration of the various minerallzeq zones may make
it possible to consider the mixing of various grades to suit a particular mill he;d g#ade,
This may be done so that overall costs and an acceptable profit margin can be maintained
during fluctuations in the price of gold.

The reserve estimates are based on exploration in the Idaho zone to date. The report
adds, "It is possible that additional tonnage may be located in the Idaho zone tg 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. The strong gssociation
of the mineralization with the throughgoing fault system, the lack of any offsetting struc-
tures to this fault system mapped either underground or on the surface as far north as the
McMaster zone, 1,200 meters (4,000 feet) north, strongly suggest that the mineralization
continues to the north for a considerable distance."
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Carolin gold mine estimate  *
nearly two million tons * "~

VANCOUVER — Carolin Mines
and its joint venture partners. the
Aquarius Group. composed of
Great Basin Petroleum, Ocelot In-
dustries, Canadian Obas Oil, and
Aquarius Resources have com-
pleted their latest in-house grade
and tonnage estimates on Carolin’s
Ladner Creek gold deposit near
Hope. B.C. f:’:}i*_ Nk

These grade and tonnage figures
are part of the data which have been
submitted to Kilborn Engineering,
which is currently conducting a full
feasibility study.

Grade and tonnage estimates for
the Idaho Zone at the 0.05 oz. gold
per ton cut off were 1.98 million
tons at a grade of 0.127 oz./ton. and
at the 0.08 oz./ton cut off, were
1.405 million tons at a grade of
0.150 oz./ton. The calculations are
based primarily on geological con-
sideraticns. When a mining plan

has been finalized there will be
NOTHE SeCHOTS WIere Varida ions [rom
hitts

LIRS S E )
OV TNTETa760 700y May make 1
possinie 1o consider the ‘mixing of

varnous zrades o suit a parucular
mill head grade (compatible with
the current price of gold). This may
be done in order that overall costs
and an acceptable profit margin can
be maintained during fluctuations
in the price of gold.”

The grade and tonnage estimates
are based on the exploration work

completed to date in the Idaho
Zone. The report concludes that “it
is possible that additional tonnage
may be located in the Idaho Zone to
depth. These loeations couid not be
tested from the existing under-
ground workings but will be avail-
able for exploration from the antici-

ated mine development openings.

he strong association of the miner-
alization with the throughgoing
fault system, the lack of any off-
setting structures to this fault system
mapped either underground or on
the surface as far north as the Mec-
Master zone, 1,200 metres (4,000 f1.)
north, strongly suggest that the min-
eralization continues to the north
for a considerable distance.”
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Conclusions

with the exception of a few locations, the exploration
work completed to date has outlined the major tonnage that may be expected
from the portal of the decline to section 866N. It is possible that
additional tonnage may be located in the I zone to depth. These locations
could not be tested from the existing underground-workings but will be
available for exploration from the anticipated mine development openings.
The strong association of the mineralization with the throughgoing fault
system, the lack of any offsetting structures to this fault system mapped
either underground or on the surface as far north as the McMaster zone;

1,200 metres (4,000 feet) north, strongly suggest that the mineralization

continues to the north for a considerable distance.

Respectfully submitted,

W.E. Clarke, P.Eng.

D.J. Griffith, B.Sc.

D.R. Cochrane, P.Eng.
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TABLE B

Summary at 0.08 cut off grade

A. Category One

Average grade

B}ock No. Short tons (troy ounces per ton)
I-1 43,542 ‘ 0.111
I-2 769,749 0.156

I-3 assigned to category Two at 0.08 cut off

II-1 383,208 - _ 0.144
II-2 49,804 . 0.136
IrI-1 22,533 0.124
Iv-1 38,422 0.125
V-1 45,534 0.205
" Total category one 1,352,792 average 0.151

B. Category Two

Total 52,768 0.133
Grand Total: 1,405,560 0.150
=

or approximately 1.4 million short tons

averaging 0.15 troy ounces per ton.

e S S ——



(7)
TABLE A
Summary at 0,05 cut off grade

A. Category One
Average grade

Block No. Short tons (troy ounces per ton)
I-1 60,930 0.095
I-2 | 1,039,068 0.136
I-3 22,760 0.100
II-1 539,291 0.121
I1-2 101,979 0.105
IIIr-1 15,674 0.104
Iv-1 52,785 0.111
v-1 62,700 0.185
Total category one 1,895,187 average 0.129

B. Category Two

Total . 83,612 — 0.093
Grand Total: 1,978,799 0.127
f— o

or approximately 1.98 million short tons

averaging 0.127 troy ounces per ton.



RESULTS :

10.

(6)

Areas consistent with geological and cut off criteria

were outlined on the various sections. Based on geological
parameters, (and the definition for category ONE material)

2 specific summed area on each section was projected to a
corresponding summed area on adjacent sections. This

formed category ONE blocks.

Each specific summed area on a section was arithmetically
averaged with the corresponding summed area on the next
sectioﬁ, to obtain an "average" area at the midpoint between
sections. The midpoint between sections was determined

and the tonnes calculated by the frustrum of a pyramid

formula from the first section to the midpoint, from the

midpoint to the next section and so on.
The grade from each summed area was applied to the volume
of material between the closest Northerly midpoint and

closest Southerly midpoint. (See Longitudinal Sections).

The results for various blocks are shown in the foliowing

table:



3.

(5)
Intersections from drill holes were area weighted to
arrive at an average grade for an "area" and the.;arious
areas were measured, numbered and summed. (see mine sections).
Lateral and longitudinal open ended drill hole influence
was limited to 7.5 metres.
Two categories of grade and tonnage were estimated,Category
ONE includes those blocks within which there is sufficient
information to develop continuity between sections. Category
TWO includes those blocks for which there is insufficient |
information to interpolate between sections.
Drill hole, underground, énd 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 all surface drill holes, and underground
holes to and including hole 68 considers Bondar Clegg assays
with over 15% Loring check "control” assays on Bondar Clegg
rejects. The following formula was used where control checks
are available.

Bondar Clegg assay +2 x Loring Control assay
3

Calculations on assay information from underground drill

holes 69 thru 120 are calculated by:

Bondar Clegg assay 1 + Bondar Clegg assay 2 + 2 x Loring assay 2
4 & 3



(4)

Assays from rejects submitted to Loring between Sept/78 to
Dec/78 (drill holes IU 69 to IU 120, IS 40 to IS 43, chip
samples in 650 X~C, 766 X-C, 800 X~C and 866 X-C) did not
agree well with Bondar Clegg. To determine which lab was
correct, the rejects were retrieved from Loring. 62 of the
rejects were selected on the basis of discrepancy and size

of reject and run through a Jones riffle splitter. 50% of

the reject was shipped to Bondar Clegg for regular assay under
a new number and 50% of the reject was shipped to Loring for
control assay under a new and different number.

It was found that Bondar Clegg was able to repeat their
original assays well but Loring did not repeat well. Bondar
Clegg's second assays and Loring's second control assays agréed.
excellently with each other, and because of this the initial
Loring control assays on work done during the las£ half of
1978 have been discarded.

The results of the recent check assays are acceptable for the
purpose of this calculation, but further work will be required

to determine the confidence interval,

PROCEDURES USED:

1. Calculations are based on a 0.05 troy ounce of gold per
short ton cut off level at periphery of individual drill
hole intersection.

2. Drill hole assay information was length weighted ;nd chip

samples were area weighted.



Notes:

Cutting:

(3)

(2) Muck sample assay information from consecutive rounds
in the 700N crosscut. |

(3) Chip sample assay information from the 650N; 700N;
800N and 866 N cross cuts.

(4) Geological information collected and compiled by

Messers Clarke and Griffith.

Only one assay value was cut, and this from drill hole

10 105 sample 44. The original assay value of 1.8l was cut
to 0.42 for the 0.05 cut off grade and to 0.68 for the 0.08 -
cut off grade calculation. (block 90-6).

Minimum width. A minimum width of 3 metres was used in
calculations, i.e. intersections less than 3 metres (such
as 0.15 across 1.5 m) was not utilized. Occasionally, if
an intersection was less than 3 metres adjacent and below
cut off level assays were used.to average to 3 m. in oxder
to provide continuity.

Block III-1l is included as part of II-1 at the 0.05 cut off

grade (see section 650).

Check Assaying: In excess of 15% of the samples which have been included

in this grade and tonnage calculation have been assayed first

by Bondar Clegg, and then the reject was submitted to Loring

Laboratories for control assay. These assays are included in

the calculation as described under “Procedures Used".

-



(2)

Mine Co-ordinates: a metric grid established on the property with

mine north at 33 30' west of astronomic north. The new
portal is positioned at approximately 510N; S540E and mine
sections (mine east west) include 550N; 580N; 600N; GZON;
660N; 700N; 730N; 766N; S800N; 833N; 866N; and SOON.
Longitudinal sections include SO0E; S51S5E; 530E; S545E; and
S60E. |

Frustrum of a Pyramid: the formula used to calculate tonnage:

Tonnes A~-ByAB x H x S.G.
3

Where A-area in square metres of section A
B—-area in square metres of section B
H-perpendicular distance (in metres)
S.G. is the specific gravity of the zone material
(2.78, as determined by John Britton in the first metallurgical test.)
Assays: All assay values are of gold in troy ounces per short
English ton.

Metric Tonne: 1000 kilograms equivalent to 2,205 English pounds.

One troy ounce per short English ton = 34.2857 grams per

metric tonne.

" INFORMATION USED:

The data used in this estimation of grade and tonnage may
be classed into four caéegorieé:
(1) Assay information and geological logs from 120 under-
ground A-Q wireline diamond drill holes (totalling
6926 lineal metres) and also from a total of 43 surface

B-Q wireline holes (with a total of 6911 lineal metxes.)



(1)

Introduction

Two grade and tonnage estimates of the Idaho Zone have
been completed by Messrs. Griffith, Cochrane and Clarke, utilizing
0.05and 0.08 oz. gold/ton cut off grades. The calculations are based
primarily on geological considerations. When a mining plan has been
finalized there will be some sectors where variations from these grade
and tonnage calculations will occur, and also at this time the effects
of dilution on the overall grade may be estimated more accurately.

The following report sets out the parameters used in the
calculations, with a brief statement as to the geological indications

for future exploration.

Definitions

Zone Material

Altered rock in which geochemically anomalous amounts
of gold may be expected. Alteration normally consists of various
combinations of silicification, chloritization, carbonatizatiocn,

albitization and argillization.

Zones: Continuous volumes of zone material.
Blocks: Continuous volumes within a specific zone which meet a

specified cut off level.
Cut off: An assay grade. Where the grade is below this value on
the periphery of any area, it ip not considered in the

grade and tonnage calculations.




ﬁotes
on
Grade and Tonnage Estimates
at an
0.05
and
0.08 Cut off level
on the
Idaho Gold Deposit
of
C}rolin Mines Ltd.

by

W.E. Clarke (P.Eng.)
D. Griffith (B.Sc.)

D.R. Cochrane (P.Eng.)

January 31, 1979

Vancouver, B.C..
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cpenings. The strong associatiom of the mineralization with -
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tha throughgoing fault system, the lack of any offsetting il
structures to this fault system mapped either underground =y
or cn the surface as far north as the McMaster _zone, 1,200

meters (4,000 fset) north, strongly suggest that the
minsralization continues to the north for a considerabla

distance."

CAROLIN KINES, LTD.
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) CAROLIN MINES, LTDL(Vancouvar Stock Symbol: CLLV: NASD: CRLNP)
and its joint venture partners, the Aquarius Group, which ia
conposaed of Great Basin Petroleum Ltd., Oceiot industries Ltd.,
Canadian Obas Oil Ltd., and Aquarius Resources Ltd., to—day
announced the results of their latest in-house grade and
tonnage estimates on CAROLIN's Ladner Cresk gold deposit
near Hope, B.C,. Tﬁtse grade and tonnage figures are part
of the data which has been submitted to Kilborn Ergineering

.Ltd., which is currbntly conducting a full feasibility study
to establish the viabllity of putting the property inteo
Productiog.

3

Grada and tomnage estimates for the idahc tone a: the 0.05 oz./tom
cut off were 1.98B million tons at a grade ¢f .127 oz./ton, and at
the 0.08 oz /toncut off, vers 1.405 millicn rons 2t 2 grads
of 0.150 oz./tén. The caleulations are bas=d primarily on

e e e e e T e . e

geological considoiation__g_. ¥When a mining plan has been

finalized there will be some mectors where variations from
these grade and tcnnage calculationa will zccur and the effects
of dilution on the overall grade may be estimated more accurately.

The report ipdicated that: "The gological configuration

of the various minevralized zones may make it possidbie to
contldar_the 'mixing' of various grades to suit 3 marticular
mill head grade (compatible with the current pr:icz of gold).
This may be dome in order that overall costs and an acceptable
profit margin can de maintained during flucrus-isns in the
price of gold."

The grade and tonnage €stimates are baszd on  he expioration
work completaed to dats in the Idahoﬂ zene. o« w71 . concludes
that, "It is possible that additional tonrays "o, s2 .ocated

in the Idaho zong %% Zspth. Thesse locat:iins :Guw.i ot ba

tested from the existing undercround workings but wiii be -
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NEARTNG COMPLETICN

The full feasibility study is being prepared by Kilborn Ingineering Ltd. Orval E.Gillese
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Two-month feasibility study

] b
;’.»C-\ _‘;..‘

for Carolin gold propertya,;mn{v:f TDA

VANCOUVER — Carolin Mines
and the Aquarius Group have
engaged Kilborn Engineering to
comp!ete a full feasibility study to
establish the viability of placmg into
production the Ladner Creek gold
property near Hope, arolin
president, Orval E. G1llesp1e, an-
nounced at the annual meeting.

Mr. Gillespie expressed con-

~~ CAROLIN MINES LTD. :raw.q/-ya)
TWO ENGINEERING STUDIES - Carolin Mines Ltd. has two engineering studies currently underway

fidence that the property will be
brought into production. Manage-
ment, he said, is looking for an oper-
ation initially at a rate of 1,000 tons
per day, later increasing to 2,000
tons per day.

The feasibility study. he said, will
be completed in about two months,
and it would require 16 to 18
months after the completion of the
feasibility study to put the property
into production.

The capital cost, it is estimated,
will exceed $10,000,000. In Septem-
ber the company signed an agree-
ment with the Aquarius Group,
consisting of Aquarius Resources,
Great Basin Petroleum, QOcelot In-
dustries and Canadian Obas Oil,
which has agreed to provide the

roduction 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 tons of 0.152 oz.
gold per ton. On the basis of a 1,000-
ton-per-day operation, current gold
prices and mining and milling costs
estimated in the area of $12 a ton,
Mr. Gillespie said that the antici-
pated payback of the capital costs
of the Aquarius Group would be ac-
complished well within the agreed
upon time.

Ie. o225

on its large tonnage gold mine at Ladner Creek, near Hope, 110 miles

east of Vaneouver, B.C.

pie, president of Carolin Mines, has reported that Kilborn has stated that this study is
approximately 70% complete and is proceeding in a satisfactory manner,

The second study is a detail ore reserve calculation and mining plan whieh is being
Prepared by the company's staff and consultants.

is expected to be in its final form in the next two weeks.

This second study is nearly complete and

lew ore reserve calculation will reflect an important increase over earlier ore reserve

calculations,

. MM .
Carolin"Continuirly”

)y

gold property studies /'
Carolin Mines has two engineer-

ing studies currently under way on
tts Ladner Creek lgoid/pmpcrty

ney -‘h» w. B.C.
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Present indications are that the
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FEASIBILITY STUDY - Carolin Mines Ltd.

CONTRACT

production.
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arofin getting together
with Aquarius group

on Ladner Creek bet

VANCOUVER — Carolin Mines
reports it is negotiating with*Aquar-
ius Resources and four other com-
panies (the “Aquarius Gold
Group™) with respect 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 financing
to piace the property into produc-
uon.

Agreement in principle has been
reached with the group. However, it
is subject to finalization of details
and execution of formal documen-
tation. It will also be subject to reg-

ulatory authorities’ approvals: -

.‘_ . J‘)o M /L
Carolin

>,
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Ines takes on partner @”"_J

production decision likely in 1978

VANCOUVER — Carolin Mines
has signed an agreement whereby
the Alberta Gold Group can earn a
50% interest in Carolin’s Idaho gold
zone, Ladner Creek, 12 air-miles
northeast of Hope, B.C., by placing
it-imto production. The group con-
sists of Great Basin Petroleum, Oce-
lot Industries, Canadian Obas Qil
and Aquarius Resources.

Under the deal, Orval Gillespie,
Carolin president, tells The North-
erm Miner, the Alberta group is
committed to finance a $740,000 de-
velopment and feasibility program
that is now under way and 1s 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 diamond
drilling, 1,542 ft. of crosscutting,
10,000 lineal ft. of underground dia-
mond drilling, preliminary mill test-
ing and extensive sampling and geo-
logical evaluations.

Development work proceeding in
conjunction with the feasibility
study consists of an additional 650
ft. of crosscutting and 11,000 ft. of
underground close spaced diamond

‘drilling. -

Previous surface diamond drilling
indicated a geologic potential for 4.2
million tons grading 0.098 oz. gold
per ton at a cutoff grade of 0.05 oz.

Recent underground work has
centred around the central core of
the gold bearing zones and has
investigated about 700 ft. of stike

\=bet - 1B

CAROLIN MINES LTD.

length. The mineralization is open
to the north. The most recent 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 becomes
higher grade with depth and to the
north. The third last hole in the re-
cently completed underground
drilling program averaged 0.167 oz.

r ton across 194 ft. and the last

ole 0.37 oz. per ton over 19.4 ft.

While a decision on production
awaits completion of the feasibility
study, initial thinking of manage-
ment was an operation in the order
of 1,000 tons per day, a level that
may be low in the light of presently
high gold prices.

Aan \\'\\\J
and the "Aquarius Group" have engaged Kilborn Engin-

eering Ltd. to complete a full feasibility study on the Ladner Creek

gold deposit to establish the viability of putting the property into
The mine is located near Hope, B.C.
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UNDERGROUND SAMPLING - Carolin Mines Litd. pmeaidan%'ﬁ 1 Gillespie has r;¥or$eg—that the

SHOWS GOOD GOLD GRADE scheduled program of diamond drilling, 2000 ft. of decline and cross-
cutting,is now progressing on a satisfactory basis at the mine

near Hope, B.C. A delay in work, caused by holidays and change of road and tunnelling

contractors, has been rectified and the overall program is now progressing exceedingly

well. The new underground contractor is "White Mine Developments" of Vancouver, B.C.

To date, the first 492 feet of a single mineable ore block has been determined and
the results 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 oz. gold per ton.
Taking todays approximate value of $175 per troy oz. American or $192 per troy gold oz.
Canadian, the value of the Carolin ore is equal to $22.30 per short ton

Additional drilling will increase this block by approximately 500 short tons per hor-
izontal foot which should inecrease 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 approximately
1/3 of the drill indicated ore zone.

To define the block,data from the following was used: 50 surface and undergraund
diamond drill holes, 492 feet of main ramp plus crosscutting in 2 sections of the ore
block and samples from a surface trench. ‘

Assaying procedures were used to reduce any possitility of error in results. Mr, Gil-
lespie said the company is convinced the previous 1,200 feet of drill 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 in various parts of the world in order to find a similar property to that of
Carolin so that the shareholders could use the data to compare the results that are forth-
coming —- The company has been unsuccessful in accomplishing this because of the unique
nature of the deposit. The width and thickness of the Carolin ore zone is more comparable
to base metal type deposits. Preliminary work indicates the possibility of tunnelling under
the ore body and moving the ore by gravity and conveyor system."

: : ) = ——
Gewvi*T5  gppr\ B ARG D, AW (1 T
SIGNIFICANT UNDERGROUND HOLE INTERSECTIONS Carolin Mines Litd. ﬁéﬁ&fepofféﬂ that underground
Hole No. 1ddth ft. 0z.Gold/t decline work and underground diamond drilling

TU-7 20.5 . 0.059 has continued uninterrupted for the last three
TU-8 16.1 0.109 months at the mine located 10 miles north of
TU-9 15.8 0.088 Hope,B.C. A total of 200 meters(656 feet) of a
TU-10 19.0 00 3.% by 3.3 meter(10 ft. x 10 ft.) decline at
TU-11 59. 4 0.159 minus 205, has been completed since January
IU-12 2.6 0.165 bringing the total of the underground work
IU-13 4,6 0.112 to 53Z0 meters(l,740 lineal feet).

TU-14 12k,0 0.140 There has been a total of 1,560 lineal meters

I0-17 5.0 0.127 drill holes. The underground drilling rate is

" 5T 0.137 currently scheduled to be upgraded to two drills,
IU-18 35.0 0.112 three shifts per drill per day.
IU-19 16.7 0.166 A total of just over 1,000,000 short tons
IU-21 79.2 0.113% has been indicated by the decline to the point
IU-27 85.8 0.195 '700 Worth' which is approximately one third
IU-29 9.4 0.197 of the length of the decline.The grade is 0.122
IU-32 142,5 0.151 troy ounces of gold per short ton at the 0.05

1 jneluding 10%.5 £t.0.180 ounce cut-off level. There is a considerable
I0-52 59.0 0122 amount of higher grade material at higher cut

1
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1
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1
1
1
1
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1
1
1
IU-16 ol 9 0.175 ! (5,118 ft.) of AN wire line drilling in 36
1
1)
1
1
1
1
1
1
1
1
1
1
T
!
1
1
1
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1
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!

i including 20.5 ft.0.287 off levels. An additional Z0 holes are planned
during the next phase of drilling which will

Intersections of less than 0.1 : 14 :
Des B bring total underground drilling to just over

1
1
¥
per ton vere made in holes No.IU-15,IU-20, ! et .
TU-22, TU-23, TU-2%, TU-25, TU-26, 5 the 3,000 meter(10,000 foot)mark.
1

TU-28, TU=30, TU=31 . ?he company anti?ipateslthat sufficient

------------------------------------------- 1 drilling will be completed i1rithin one month

Note:The gold bearing mineralized bands ! to re-evaluate grade and tonnage of potential

trend northerly and dip at moderate angles | mineable blocks north of 700 and along the

! next two thirds of the underground work.

ar to this attitude represent approximate | The company is considering additional under-

true thickness. o holes were drilled down | ground exploration work to determine the

dip. Several of the flat holes drilled to | potential of the Idaho gold zone further along

the east were prospect holes to aid side- | strike., A total strike length of 360 meters

ways viewing from the main decline, 1 (1,180 ft.) has been explored to date and the
''''''' zone remains open to the north.
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Carolin Mines Ltd.,told the annual meet-:
ing that,as anticipated,the underground
program has provided ever more encourag-,

Chip Samples From Wall of Declihe
Distance From Sample Length 0z./t

Hole No. Interval S : 0z./T
From _To Metres ' Metres Gold
: | 27.28 40.95 13.67 [ Sel 0.14
including 4.83 15.8 .213 ! 185.2 187.1 1.9 .20
2 6.30 46.30 40.00 131..0 A58 | 187.1 189.9 2.8 . 183
including 9.48 31.1 205 ! 189.9 ]191.8 1.9 .063
5 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
including 2.05 6.72 .58 ! 199.6 201.8 2.2 .16
' 201.8 203.8 2.0 33
Orval E.Gillespie, president of ! 203.8 205.8 2.0 «19
1
1

ing results. Ten holes have been drilled! igztil Mgtges g°é§
from underground and results for the : 198°6 1°55 °3
first four are reported above. The six ! 200°5 1.65 '025
. 1 . * *
unreported holes were all in the zone ; 202.3 1.30 .36

and appear to be of at least similar
grade. He pointed out that it is quite important to know that,until now,the company has
referred to the gold deposits of the company, located 10 miles noxrth of Hope,B.C., as
being of very fine consis*cner virtually impossible to view with the naked eye(micro or
'no seeum'). Now, however, native gold, clearly visible to the naked eye, has been observed
in drill core and in the main decline.
As of Nov.l4, the main decline has been driven at a grade -20° for a distance of 251.2
metres (824 ft.) and has recently been turned mine eastand is now cross cutting on the
T00 metre section. The decline has opened the Upper Idaho zone mineralization for 47 metres
(154.2 feet). The weighted average of 29 assays (approximately 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 short ton.
The decline is proving some 2,800 tons per foot of advance and if this continues to
the full 800 feet of advance then one can calculate the anticipated proven tonnage at the
end of the program (2,240,000 tons).The program of underground decline, cross cut and drifting
has some 600 feet to go to reach the area of the Ho.33 and No.34 diamond drill holes. It
is expected that it will talke scme 10 weeks to reach this point at which time the company.
will make a decision on perhaps advancing the underground working beyond the present planned
limit. %y
lir.Gillespie told the meeting that it is hoped to have the final feasibility study L
well underway prior to the completion of the underground program. The bulk sampling plant
is expected to be ready for operation in about a week and it will have a capacity of 25
tons per hour or 600 torns per day.

The meeting authorized the directors to proceed with increasing the capital of the
company from 5,000,000 shares to 10,000,000 shares as well as approving the deletion of
N.P.L. from the company name. The meeting was also told that the company is now working
on the spending of the second $400,000 from Norvan lianagement which group has entered
an agreement to provide up to $1,500,000 for the current exploration and development program.
The financing agreement gives Norvan the xight to acquire up to 1,000,000 of
Carolin treasury shares if all of the §1,500,000 loans are advanced by llorvan to the company.
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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 (Mar 77 Western Miner), there is
one point with which I strongly disagree.
While the evidence is 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 interfingering nature of
the contacts are illustrated in their
General Geologic Cross-section.

The lower contact of the ‘Dead Stuffin
the Middle’ to the southeast of the dril-
ling area is quite definite and can be 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 years of living with
the area and the Idaho Zone in particu-
lar, 1 feel quite strongly that the lateral
changes in the sediments are due to
sedimentary facies changes rather than
folding.

David Griffith
Carolin Mines Ltd

The Editor, Western Miner

We appreciate the comments made by D
Griffith regarding our paper ‘Geostatis-
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
brief geological description of the deposit
was included because we believe that
many aspects of geostatistical studies are
closely tied to geological features. One of
the most important features is geometric
form of the field of mineralization under
study. It is this importance of form that

30 WESTERN MINER June 1977

led us to describe the mineralized zone as
having the shape of a recumbent fold.
Our use of the word *fold” is in quotation
marks in each of the 3 places it is 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, our cross section of
the geology of the deposit was prepared
from more detailed sections interpreted
and prepared by Mr Griffith for which
we are most thankful.

In summary, our only disagreement
with Griffith’s comments is his
implication that we are passing
judgement on the genesis of the Ladner
Creek gold 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 Miner

I 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.

I do not know whether this item will
reconcile Mrs Dickson to Southerners
who muck about north of “*60”, but as
the manager 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.

New sales outlets
for Kaiser

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 market, were down in
1976 in volume 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 1 Jan 77.
The price can be reviewed | Apr'77.

A new long-term customer for metal-
lurgical coal is the Pakistan Steel Mills
Corporation Ltd, at Karachi. This new
steel company is due to start 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 20,000-
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 40,000 ton-
nes is to be shipped to Brazil by 31
July'77.

The Hosmer-Wheeler project (a prop-
osed underground hydraulic mine: Coal
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 Brazilian Companhia
Vale do Rio Doce as a partner in the
project (which already involves Mitsui
Mining Company and Mitsubishi Cor-
poration).

It is foreseen that Japan’s demand for
metallurgical coal during the next 15
years will continue to grow, though not
dramatically. Kaiser project sharp in-
creases in metallurgical coal demand by
Korea, Mexico, and the Peoples Repub-
lic of China.

It is hoped that negotiations 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 ownership 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 JAPAN

It is reported that Japan's six largest iron
and steel firms are to cut their equipment
investments in fiscal 1977 to 34.6%
below the total for the previous fiscal
year. Planned investment totals about
815.5-billion yen (US$2.9-billion) or far
below the level of one-trillion yen
(US$3.6-billion) for the first 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% of total
investment in the industrial field. Con-
sequently, it is expected that the sudden
decline in investments by the iron and
steel industry will seripusly affect future
business trends.




correlation beyond this sample spacing.
The variograms appear reasonably well
defined in spite of the uneven distribu-
tion of drill holes and illustrate well the
useful application of geostatistical
methods early in the evaluation of min-
eral deposits in general. The principal
advantage of the procedure is that a
statistical error can be calculated for
estimates of tonnage, mean grade, etcet-
era, so that the uncertainty of estimation
can be quantified. For the Ladner Creek
gold deposit, assuming normal ecrror
distribution, we estimate with 95 percent
uncertainty a minimum of 3.0-million
tons of ore grading 0.098 + 0.015 oz gold
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) of 150 feet and a sill
(C,) that is 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 100 feet
grid compared with those errors esti-
mated from existing drill data. It 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-
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able margin of error to estimations of
tonnage and mean grade.

It is to be emphasized that a variety of
empirical methods of grade and tonnage
estimations might produce values that
correspond closely with the figures re-
ported here, The main difficulty with
such techniques is that one is inclined to
accept the precise values of the estimates
without being aware of their quality. The
big advantage of a geostatistical ap-
proach as shown in this study is that the
magnitude of estimation errors is known.
For the Ladner Creek gold deposit,
available data provide grade and tonnage
estimates good to approximately 20 per-
cent. There would be little point to
guoting such estimates to 6 or 7 signific-
ant figures as is done commonly in many
empirical ore estimations!

We have outlined a study based on a
cut-off grade of 0.05 oz Auton. A
comparable study could be done for any
desired cut-off grade, and, in fact, we are
involved in such an evaluation based ona
cut-oft grade of 0.09 oz Au/ton. Note
that ore thickness is affected by cut-off
grade, hence, accumulation (grade x
thickness) is 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 96.1 with a standard deviation

From Fold-A-Way steel buildings and
modern office complexes to
relaxing sleeping quarters and rec-
reational facilities. ATCO camps
ensure on-site workers are more pro-
ductive, happier and healthier.
We offer a complete turn-key
package. We'll manufacture them.

~ Deliver them. Install them. Anywhere.

of 52.21. Thus, the standard error of the
mean is 52.21/ Vo = 9.23 or a relative
error of (9.23/96.09) x 100 = 9.61%
which compares fairly closely with the
error we quote. However, to reduce the
error to 5% requires a standard error of
4.8 which in turn requires a total of 118
randomly located drill holes (ie, 86 addi-
tional holes). It is apparent that ignoring
the autocorrelation and relying on statis-
tics of independent variables could lead
to financial disaster!
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Table . Global estimators for a grade cutoff
of 0.05 oz/ton

Relative

Mean Variance  stddev

Thickness 938.7 979 10.0%
Accumulation 9.66 1.18 11.2%
Grade 0.098 0.000053 7.7%

Table IV. Error estimates based on 22 addi-
tional drill holes with locations shown in Fig 6

Thickness Accumulation Grade

mean 93.7 9.66 0.098
s 4.77 0.588 0.004
100 s/m 4.8% 6.1% 4.1%

We have assumed on geological
grounds that the deposit is continuous
within the area outlined in figure 3. Thus,
the error in volume estimation is due to
uncertainty in thickness, ie, a relative
error of 1097, In addition, a small error is
contributed by the conversion factor f.
These two sources of error are indepen-
dent and, hence, are additive. Assuming
a variance of 0.5 for f a relative error of
about 11% is obtained for tonnage. If the
distribution of tonnage estimates is nor-
mal (a reasonable approximation) there
is a 95 percent chance that tonnage is in
excess of X — 1.65s; ie, in excess of
3.0-million tons.

EFFECTS OF

ADDITIONAL WORK

One of the principal advantages of geos-
tatistics is 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

can assume any sample sites (drill sites in
this case) we wish and calculate the 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 32 that
now exist in the block we are evaluating.
This new geometry closely approxi-
mates a 100 feet by 100 feet drilling grid
over the ore block we have defined for
estimation purposes. Estimated errors
arc given in Table 1V.

There is a very significant improve-
ment in the estimation errors for both
grade and thickness, both being about
half of what they are with existing drifl
data, and this with an additional 22 well
located drill holes (see figure 6). The
corresponding relative error in tonnage
estimation is reduced to 4.97.

DISCUSSION

The deposit appears isotropic for the
scale and type of study we report here.
Semi-variograms for both thickness and
accumulation have equal ranges of 150
feet indicating autocorrelation over dis-
tances less than 150 feei and lack of
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Figure 5: Semi-variogram for accumulation (grade x thickness). The jagged curve represents

* real (experimental) data; the smooth curve is a spherical model fitted to experimental data and

having parameters given in the text.
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Figure 6: Plan of real drill holes (numbered open circles) and vertical projections of Au-sulphide
intersections for inclined holes (numbered open squares). Compare with Fig 3. Black circles
indicate existing drill holes not used in grade and tonnage estimations. Open lriangles are
proposed new drili hole locations that would reduce errors in estimations by about 50% to give a
10% error at the 95% confidence level. Small rectangular blocks with medially arranged drill

holes are weighting areas used in calculations. -
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Table I: Basic drill hole data (0.050 cut-off grade)

HOLE X
1 10132
2 10161
3 10233
4 10291
5 10317
6 10067
8 10211
9 10204
10 19133
11 10108
12 10071
13 10007
14 10190
15 10270
16 10125
17 10053
18 09987
19 10114
20 09993
21 093864
22 09865
23 09867
24 10252
25 10181
26 10336
27 10362
28 10056
29 09955
30 09999
31 09870
32 09722
33 09687
34 09872
35 09848
136 09511
137 09588
38 09943
39 09856

Y

10013
10029
10026
10062

10003

10018
10176
10113
100395
10176
10108
10108
10220
10220
10220
10226
10226
10313
10309
10221

10110

09933
10112

- 09933

10111
10220
09983
10320
10417
10432
10642
10831
10891
10768
10681
11172
09941
09865

TH

128.10
92.30
6.60
6.70
10.20
173.10
116.80
119.10
104.20
62.30
84.80
123.80
118.50
141.80
72.50
62.20
94.60
135.60
44.20
72.80
31.70
126.80
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

tdrill holes outside block to be estimated
X and Y are eastings and northings respectively, in feet;
TH = apparent thickness; GRADE = weighted average grade;
ACC = accumulation (TH x GRADE).
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GRADE

0.1286
0.2057
0.1204
0.0344
0.0479
0.0564
0.0745
0.0846
0.1576
0.0747
0.0664
0.0951
0.1045
0.0803
0.1079
0.1273
0.1185
0.0750
0.1001
0.0317
0.0484
0.0763
0.1681
0.0697
0.0636
0.0450
0.0682
0.1237
0.0712
0.1049
0.0566
0.1634
0.1104
0.0657
0.0000
0.0270
0.0400
0.0000

400

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
11.305
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

500

tive standard deviation, 1.08/
9.66 x 1009, is 11.2%.

The global variance for grade (g) is
calculated from the following expres-
sion:

2 2
o a
o !} = g: ﬁ:j“. + .p‘)
a P
o, r.rp
—(2r .- +
( ap A )]
a p

Where g is 9.66/98.72 = 0.098, the mean
grade, p is the mean thickness, & is the
mean accumulation, .’ on’, oa” are
their respective variances and Tap is the
simple correlation coefficient for ac-
cumulation and thickness ("ap = (.74),
A value of 0.000038 was obtained for
global variance of grade (o,°). The
standard deviation is 0.0076 and the
relative standard deviation is 0.0076/
0.098 x 1005 is 7.7%%.

In terms of confidence limits, assum-
ing a normal distribution, the following
inequality may be applied for 96 percent
confidence:

(X — 1.960) < X < (X + 1.960)

where X is the estimate of a parameter
and o is the error (standard deviation).
Therefore, we may state that there is
95% confidence that mean thickness (p)
falls in the interval 98.7 = 19.4 feet, that
mean accumulation (a) falls in the inter-
val 9.66 + 2.12 feet-oz/ton, and that
mean grade (g) falls in the interval
0.098 = 0.015 oz'ton.

TONNAGE CALCULATION
Tonnage was calculated according to the
following equation:

- SxPp
T= =

where S is the area of the block, p is the
mean thickness, and f is a factor to
convert cubic feet to tons. A value of
11.45 was used for this conversion fac-
tor. This total tonnage of the block
estimated (figure 3) is 3.65-million tons.

Table l. Parameters for isotropic semi-
variogram modets for thickness and accumu-
lation

THICKNESS (random grid)

Parameter Value

Co 500
Ci 2000
C 2500

a 150
m 98.7

ACCUMULATION (random grid)

Co 10
Ci 25
C 35

a 150
my 9.7
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are well-defined distances beyond which
v(h) becomes approximately constant.
This distance is called the range (a) and
¥ (a + i) is the sill. At distances Jess than
the range, the variance of the sample

_pairs is related to distance and hence, is

called the zone of influence. Beyond the
range sample pairs are without mutual
influence.

CALCULATION OF MEANS

Means were calculated for thickness and
accumulation using the reciprocal of area
to weight the values for individual
blocks. Although this is not a strict
statistical procedure, it was felt that this
approach was sound becuuse of the
uneven (non-random) distribution of
data. Some small blocks have numerous
drill holes while other larger blocks have
only one. In order to weight the “well-
holed” areas more, the following formula
was used:

>
I
|

where Ai's are areas of blocks (1) used in
the calculations. Calculated means are
listed in Table I1.

Standard deviation for thickness is
74.7 for 0.05 ounce per ton cutoff. For
accumulation the standard deviation is
6.1. The standard deviations are mea-
sures of dispersion of the ore intersection
mean values for the 10 small blocks used
as a basis for weighting means (see figure
3) and are not to be construed as repre-
senting dispersion of individual drill hole
data. Using the figures for mean thick-
ness and accumulation shownin Table 11
a mean grade of 0.098 ounce gold per ton
was obtained for the 0.05 ounce per ton
cutoff.

PRECISION OF ESTIMATES
In order to calculate the global variance.
that is, an error estimate for mean values
relating to the entire orebody, the estima-
tion block was divided into 10 rectangles
as shown in fugure 3. If more than one
drill hole was present per block, further
sub-divisions were made to make a total
of 26 such blocks. These were selected so
that drill holes fell on median lines along
the sub-blocks.

The global variance was approximated
by:

26
S 1. 2g (.
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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 mineral association is thoughttobe
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 representareas usedas

weighting functions as describad in the text.

The nugget term is determined by
dividing the nugget effect (Co) by the
number of samples (n). This represents
the variance contributed by microstruc-
tures smaller than the scale at which the
variogram was calculated. In addition, it
concludes any errors in measurement. A
line term is calculated by summing the
estimation variances (o;*(1)) for each
line, weighted by the squares of line
lengths (1)). This represents the total of
the variance contributed by extension of
the known data (drill hole assays) alonga
line (li).

10

i__z_l (Di hi )“r_r'.‘_:,l

T
[X(Dh)]

shice
term

The slice term is determined by sum-
ming the estimation variances (oE?) for
each block weighted by the squares of
the areas of the blocks (D.hi ). This
represents the total of the variance con-
tributed by extension of the known data
over an area (D.h ).

The individual estimation variances
ui(l.]zmd (rEi‘ were determined graphi-
cally using information obtained from
the semi-variograms for thickness and
accumulation (figures 4 and 5). Results
of the calculations are shown in Table
1.

For thickness, the nugget term is 19.2,
the line term is 71.1 and the slice term is
7.61 to give a global variance of 97.9. The
standard deviation is 9.89 and the rela-
tive standard deviation, 9.89/
98.7 x 100%, is 10.0%.

For accumulation, the nugget term is
0.39, the line termis 0.71, the slice term is
0.076 and the global variance is 1.18. The
standard deviation is 1.08 and the rela-
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‘fold’, the two zones, of course, become
a single zone.

In order to define the hmits of the
upper and lower mineralized zones,
geological boundaries were selected for
both top and bottom of the upper zone
and for the top of the lower zone. An
assay boundary of 0.050 ounce per ton
gold was used for the bottom of the lower
zone where a geological boundary was
not so clearly defined. The X-Y coordi-
nates given in Table I and used for
computing a variogram on a random grid
were defined as vertical projections of
points from the middle of the combined
zones drill hole intersections.

Thicknesses were taken as the uncor-
rected drill hole intervals because the
angles of intersection with mineralized
zones are not known exactly although
drill holes are more-or-less perpendicu-
lar to the tabular gold-bearing 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
ot be taken into consideration.

Table T contains the basic drill hole

data used forreserves estimations with a
0.050 ounce per ton cut-off.

OUTLINE OF
GEOSTATISTICAL PROCEDURE
A critical evaluation of available data
indicated that geostatistical methods
could be applied most usefully to total
tonnage and average grade estimations.
Evaluations relating to specific blocks
must await much more complete assay
coverage. The general study first in-
volved a ‘structural study’ where struc-
ture here refers to zones of auto-
correlation as indicated by a semi-
variogram.

The semi-variogram is half the mean
squared difference of values separated
by a distance h as given by:

1 5
v = o e o Y
where y(h) is the semi-variogram for lag
h (lag is spacing of samples). xiis value
at location 1, xi+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 hole numbers with Figure 3. Au-sulphide concentrations are within the albitized

quartz-chlorite-carbonate schist.
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calculated by computer separately for
thickness and accumulation in four dif-
ferent directions (NW, N, NE, E) ina
horizontal plane.

Once the experimental semi-
variogram had been determined a
smooth mathetical model was fitted to it
and this model forms the basis of geos-
tatistical calculation. In many cases,
including this study, a spherical model
describes  experimental  semi-
variograms adequately. This spherical
model has the form:

y(h) = Co+ Ciyi(h) forh=a

=Co+ C forh>a
where: T h | b
ni = [i’; - E;F]

where:

Coy is a nugget effect (essentially a
random part of the variable)

C. is the sill of the semi-variogram

a is the range of the semi-variogram
and h s 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 variable size are
necessary to provide different weightsto
the errors attached to 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
using a random grid computation. Figure
4 Rlustrates the average semi-variogram
for thickness, and figure 5 the average for
accumulation. 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 ac-
cumulation seemed good estimations of
each of the corresponding directional
variograms. Thus, isotropy was as-
sumed and spherical models were fitted
to both average semi-variograms. These
models are shown by the smooth curves
in fugures 4 and 5 and their parameters
are given in Table 11.

The behaviour of the curves near the
origin provides some information about
the continuity of the regionalization. For
example, in figures 4 and 5, which
illustrate the model variograms for
thickness and accumulation, there are
discontinuities of the curves at 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 be due in part to errors in

measurement. In the variograms, there
L4
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A geostatistical case study is outlined 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 =+ 0.80 million
tons averaging 0.088 = 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 as grade, thickness,
etc. whose values 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,
Sincfair 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 of a
variable are correlated (ie, extent of
auto-correlation). ln an obvious case

Figure 1: Location map of Ladner Creek gold deposit of Carolin Mines Ltd.
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auto-correlation manifests itself as high
grade zones within low grade zones,
such as ore shoots in a vein.

The Ladner Creek gold deposit of
Carolin Mines Ltd is near Hope, BC
(figure 1) 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 southend of the deposit crops out

on the north side of Ladner Creck valley.
Ore minerals consist mainly of pyrite,
arsenopyrite and pyrrhotite with small
amounts of chalcopyrite and gold. Spa-
tially related extensive albitization ap-
pears to have favoured the coarser-
grained greywacke 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 to 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 dnll 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 teported here, the upper and
lower zones were combined to provide
overall values for thickness and accumu-
lation (thickness weighted average
grade). In the arsa of the crest of the
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