
73 

600081 

REVIVAL OF THE ESTELLA 

An Essay submitted during the Third Year of the 
Course i n Applied Science at the University of 
B r i t i s h Columbia. 

JAMES ALBERT SOLES 

November l£, 19£0 



B i t i*0F, 
l i t t l e Ifcuntain Gamp, 
Vancouver* B#C«>5 

November 1$3 1950* 

Dean of Applied Science, 
Tfeiversity of B r i t i s h Columbia, 
Vancouver, B #C # 

Dear S i z ^ 
In accordance with University Calendar Begulations 

f o r Third Year Applied Science, I am submitting t h i s essay, 
'Bevival of the E s t e l l a 1 , f o r your consideration* 

Tours t r u l y , 

J#A« Soles^ 



C O N T E N T S 
Page 

A. Purpose and Scope of t h i s Essay- 1 
B. lithography of the Area 1 

(1) Location 1 

(2) Cranbrook Area 2 

(3) E s t e l l a Area 2 

(a) Geology 2 
(b) Topography 3 
(c) Mineral Deposits 3 

C. HLstory of the Mine k 

a) Discovery and Ownerships k 

(2) Exploration k 

D. Re-opening of the Mine $ 

a) General 5 
(2) Preliminary work 

(3) Inspection of the workings 6 
(a) Surface expressions 6 
(b) E s t e l l a a d i t 6 
(c) Rover d r i f t 7 

(h) Results of sampling 8 

(5) Conclusions 8 

E. Economic Considerations 9 

a ) Marketing Values 9 

(a) Direct Shipment 9 

(b) Concentration by Selective n o t a t i o n 10 

(2) Conclusions 11 

p; Recommendations 12 

G. Recent Development 12 
H. Future P o s s i b i l i t i e s 12 



APPENDICES 

Map I Craribrook-Kimberley Area 
Map I I V e r t i c a l Projection of Workings 
Map I I I Plan View of Surface Expression 
Map IV E s t e l l a Property Claims 
Map V General Map of E s t e l l a Property 



P R E F A C E 

The material used i n t h i s essay was obtained 
c h i e f l y from personal experience acquired while I was 
employed by E s t e l l a Mines, L t d # as an engineer^ 
assistant, and from the stuc^y of authoritative extracts 
r e l a t i n g to the lithographic features of the area 
considered # 

I am greatly indebted to Mr # A l f r e d R* A l l e n , 
geological engineer f o r the company, and Mr. Ralph Sostad, 
mine superintendent, who have given me much assistance i n 
interpreting the geological and economical aspects of the 
property* 

J #A # Soles 
November 15 , 1956 



1 

REVIVAL OF THE ESTELLA 

Purpose and Scope of t h i s Essay 

This essay i l l u s t r a t e s the work and problems involved i n the 
re-opening of the E s t e l l a Mine at Was a, B #C # I t covers, i n general, the 
geological nature of the area under consideration, the reasons f o r the 
o r i g i n a l exploration and abandonment of the mineral claims, the work 
involved i n re-opening the mine, and the present economic circumstances 
which have necessitated certain steps to be taken i n the mine's further 
development* 

lithography of the Area 

Location 
The E s t e l l a group of mineral claims i s part of the F t # Steele 

mining d i v i s i o n , and l i e s on the eastern side of the Rocky Mountain 
Trench approximately f o r t y miles north of Craribrook, B # G#

 1 I t borders, 
geologically, on the northeast corner of the Craribrook map-area, and 

xSee Map I 



hence the lithographic features follow that of the Craribrook area form
ations f o r that l o c a l i t y * 1 

Craribrook Area 
Approximately h a l f of the lithographic formations of the 

Cranbrook area are Lower Pur c e l l j the remainder consist mainly of 
Cenozoic g l a c i a l d r i f t , i n the Rocky Mountain Trench, and i s o l a t e d 
sections of Palaeozoic and Cenozoic rocks, occuring on both sides of the 
Trench* 

The P u r c e l l Series has been widely intruded by Pu r c e l l d i o r i t e 
s i l l s and dykes, l a t e Frecambrian i n age, the larger bodies being found 
i n the Ft* Steele and Aldridge formations* Both the sedimentary and 
i n t r u s i v e rocks were intensely folded, probably before and during the 
orogeny of the Rocky Mountain Range to the immediate east* Granodiorite 
and syenite dykes of l a t e Cretaceous and early Tertiaxy age, respectively, 
occur i n smaller i n t r u s i v e bodies throughout the area; the granodiorite 
i s g enetically related to mineral deposits, as i s the P u r c e l l d i o r i t e , 
but the syenite apparently did not foster extensive mineralizatiori* 
Quarta-calcite f i s s u r e veins of l a t e r o r i g i n are abundant* 

Glaciation during the Pleistocene epoch, and subsequent weather
ing, played an important part i n the exposure of much of the serie^* 
A c t i v i t y was confined mostly to Alpine g l a c i a t i o n , f o r the i c e mass i n 
the Trench was apparently r e l a t i v e l y stable throughout the T&sconsin 
g l a c i a l p e r i o d * 2 

E s t e l l a Area 
(a) Geology 

The E s t e l l a group surrounds and includes a large cirque, 

approximately l/k mile i n diameter, which was cut out of a section of the 
Aldridge and Ft* Steele formations by an Alpine g l a c i e r * The area i s 
^Rice, H*M*A#

 1 Craribrook Map Area, B #0* 1 G.S*C* Memoir 207 
RLce, H*M*A* ( 1 9 3 6 )'Glacial Phenomena near Craribrook, B*C*f Jour* Geol* 

Vol* klu 



t y p i c a l l y lower P u r c e l l ; the host rock, rusty-weathering grey a r g i U i t e 
and argillaceous quartzites of the Aldridge and ligh t - c o l o r e d cherty 
quartzites and black a r g i l l i t e s of the P t # Steele, contains dark green 
P u r c e l l d i o r i t e and l i g h t pink porphyritic syenite as the intrusives* 
S t r a t i g r a p h i c a l l y , the area appears to be on the eastern limb of a 
steeply-plunging a n t i c l i n e bearing northwest-southeast* 

(b) Topography 
The t e r r a i n about the property i s steep, rough, and i s cut by 

many trenches, but i n general has been eroded to the extent that d r i f t 
and talus covers much of the rock to a depth of from 2 to $0 feet* 
Large b l u f f s of rock protrude on the steeper faces* The area had been 
mostly forested at one time, but a f i r e i n the l a t e 1920 fs burned o f f 
the trees on the western slopes; secondary growth i s now w e l l advanced* 

The cirque i s pear-shaped, and i s bounded on three sides by 
precipitous rock slopes leading to peaks 8000 feet or more i n height* 
In i t s centre i s a pseudo-drumlin, approximately 800 feet i n width and 
height, l e f t during g l a c i a t i o n * The neck Aterminates as a modified 
hanging vall e y 6000 feet high, from which Tracy Greek, the stream 
draining the b$sin, flows i n t o a steep v a l l e y descending westward toward 
Wasa and the Kootenay River* 

(c) Mineral Deposits 
A P u r c e l l d i o r i t e dyke dipping southward at 60 to 80 degrees 

cuts eastward across the cirque drumlin* The main E s t e l l a orebody, 
a high grade replacement deposit containing c h i e f l y sphalerite and 
galena, appears to be d i r e c t l y associated with t h i s dyke* 

Surface showings on the west side of the drumlin reveal 
600 feet of ore varying from 1 to 10 inches wide, with two bulges 
3 feet i n width and approximately 10 feet i n length* On the east side, 
the vein appears at Trac^y Creek i n a 5-foot bulge 20 feet long, and 
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narrows to 8 inches f o r another 50 f e e t . 1 Various small quartz~ealcite 
f i s s u r e veins, carrying f a i r amounts of s i l v e r , copper, gold, and galena, 
cut through the P u r c e l l rocks and the syenitdi 

History of the Mine 

Discovery and Ownerships 
In the l a t e 19th century, widespread prospecting was being 

carried on i n southeastern B*C*, f o r the building of the railways through 
the Rogers and Crow's Nest Passes to the west coast made i t possible to 
transport ore and equipment at a reasonable cost and speed* Exploration 
of the Tracy Creek basin began around 1580, but no mention of claims was 
made i n mining records u n t i l 189& In that year eight mineral claims, 
which became known as the S t e l l a group, were staked by prospectors 
unknown to the writer• Six Crown leases were l a t e r added to the group* 
In 1898 the group was bonded to Alex Poison and named the E s t e l l a * Poison 
or h i s heirs retained the ownership u n t i l 1950, when E s t e l l a Mines, Ltd*, 
a private company, exercised an option to purchase the property* 2 

Exploration 
The sequence of exploratory work was as follow^* 

(a) T e s t - p i t t i n g , winze sinking, and minor tunneling on 
outstanding surface veins, 

(b) Driving the E s t e l l a a d i t , 
(c) Excavating the Rover d r i f t , 
(d) Diamond d r i l l i n g * 

The f i r s t work done on the property was with the view of mining 
the g o l d - s i l v e r ore exposed i n veins along the banks of Tracy creek* 
Two short tunnels and one shaft were f i r s t driven i n t o the creek banks, 

1 See Maps I I and I I I 
2 See Map IV 



following veins, then the E s t e l l a a d i t was driven to cross-cut these 
veins and others farther to the east, including the zinc-lead orebody* 
Excavation ceased short of the l a t t e r * Since the g o l d - s i l v e r deposits 
proved to be economically unmineahle, excavation shifted to the Rover d r i f t , 
f o r a large zinc-lead deposit was indicated by shafts No* 1 and 2 and other 
exploratory work* Ifcr 1910 over 3000 feet -of exploration work had been 
reported, which covered a l l development on the property as i t i s found 
to date* 1 In 1910 the group was bonded f o r $175,OOd*00, but low metal 
prices and penalties imposed by the smelters on zinc-lead ore made 
exploitation impractical, so the property was abandoned* 

In 1927 the Consolidated IfiLning and Smelting Co* Ltd* obtained 
an option on the E s t e l l a property and diamond d r i l l i n g was begun to 
ascertain the extent of the orebody* Ten holes were placed, seven intended 
to i n t e r s e c t the vein, and three to explore mineralized zones on the 
western w a l l of the c i r q u e * 1 The option was dropped i n 1929, but l a t e r , 
i n 19hky the same company made the f i r s t recorded survey of the surface 
geology of the area* 

Re-opening of the Mine 

General 
In May, 19f>0, a group of Vancouver businessmen received an 

option to purchase the properly from the owners, and a company, E s t e l l a 
Mines Ltd*, was foraed with the object of inspecting the property and 
bringing i t i n t o production i f the findings warranted exploitation* 

Preliminary Work 

In l a t e A p r i l , twenty-six additional claims were staked about 

the Tracy creek basin, but deep snow prevented any examination of the 

1 See Map V 



surface* On May 20 a small crew began work on the old t r a i l s and camp, 
and on the tunnels, which had caved at the portals* E£sr Jane 1$ a l l 
obstacles were cleared, and investigation of the orebody was begun* 

Inspection of the Workings 1 

(a) Surface Expression 
I t has been mentioned that approximately 600 feet of vein, 

running i n bulges and narrow seams, extends east and west across the 
drumlin* Two shafts and two exploratory tunnels follow the vein from the 
surface showings, and reveal the following; 

Shaft No* i ; caved, but reported to have exposed 3*f> f©et 
of ore f o r $0 feet. 

Shaft No. 21 w a t e r - f i l l e d at the time of examination, but 
reports and l a t e r inspection showed 5 to 8 
feet of ore to a depth of 60 feet, 

Lower Tknnel* caved, but reported to have ended at a large 
shear zone before intersecting the vein*. 

Upper Tunnel; 2 to $ feet of ore f o r 10 feet along the vein* 
Examination of sample boxes, and reference to the C«M#&S.Co* maps showed 
that three d r i l l holes, a l l on the eastern extension, intersected the vein, 
thereby i n d i c a t i n g continuity of the orebody* Gores show 3 to k feet of 
ore of a lower average grade, than that of the main deposit. 

(b) E s t e l l a Adit 
The E s t e l l a a d i t , elevation 6100 feet, was driven i n a south

easterly d i r e c t i o n from the northern base of the drumlin beside Tracy 
creek* I t i s approximately ?8o feet long, and has three cross-cuts and 
one raise* Examination was not carried out inte n s i v e l y , as the d r i f t 
d i d not i n t e r s e c t the major zinc-lead orebodyj however, i t exposed minor 
gold-silver-copper veins which may prove valuable as sources of secondary 

1 See Maps I I I , IV, and 7 



production, revealed many large shear zones which might a i d i n i n t e r 

preting s h i f t s of the ore deposits, and appeared s u f f i c i e n t l y large to 

provide a main avenue f o r removal of the ore from the zinc-lead orebody 

by r a i s i n g and stoping* Compact quartzites and a r g i l l i t e s indicate 

that l i t t l e support f o r the adit w i l l be required* 

(c) Rover D r i f t 

The Rover p o r t a l i s approximately lf>0 feet above the E s t e l l a 

and £00 feet to the southwest; the d r i f t s t r i k e s southeast, following 

the ore vein. Fifteen short crosscuts were driven along i t s length of 

860 feet; also, a 60-foot raise and a winze of approximately the same 

depth were excavated* 

Preliminary examination showed that the vein pinched and swelled 

i n the same manner as the surface expression, but mineralization was f a r 

more extensive* The orebody appeared to be bounded on the hanging w a l l 

by the d i o r i t e and on the footwall by argillaceous quartzites!* Dissem

i n a t i o n of sphalerite and galena was evident i n both, but marked only i n 

the quartzite* In the lar g e r replacement zones the ore varied from 

medium-grained, dark, ferrous sphalerite with low galena content to a 

compact zinc-lead combination containing f a i r s i l v e r values* The 

disseminated sphalerite appeared i n the purer, ligh t - c o l o r e d form* 

The orebody extended f o r f>00 feet along the d r i f t with widths 

varying from 10 inches to l£ feet , the average being 1** £ feet* On the 

inner end of the d r i f t , however, the vein faded out, and the l a s t 200 

feet or so was driven through barren a r g i l l i t e containing only quartz-

c a l c i t e f i s s u r e veins* Two major shear zones crossed the d r i f t , but the 

vein was displaced only a few feet by one of them* 

The tunnel was re-surveyed, and the orebody was sampled to 

determine the value of the deposit* Eighteen channel samples were taken 

across the vein throughout i t s length, and f i v e diagonally across or 

lengthwise wi t h i n the vein jpnes* The winze was w a t e r - f i l l e d at the time 



SAMPLES AND ASSAYS 

Sample 
Number 

Width 
Inches 

LOCATION SILVER 
OZ/Ton 

LEAD 
f 

ZING 
<• 

GOLD 
0^/Ton 

211 ; 34 No.2 S h a f t c o l l a r 4."8 15.0 33. 6 0.01 

£13 18 S u r f a c e near N o . l S h a f t 3.2 10.1 15. 6 

214 36 S u r f a c e about 60 f e e t from 50.1 S h a f t 5.2 20.0 25. 7 

4752 66 N o . l C r o s s c u t - Rover Tunnel 1.0 1.0 25.2 Tr. 

4755 60 H.B. W a l l n e a r N o . l Winze 0.5 0.9 24.6 

4760 60 N.E. W a l l near r a i s e 0.4 ' 2.0 30.2 

4761 72 4 c r o s s c u t - i n n e r s e c t i o n 3.2 8.0 34. 6 0.01 

4763 78 No. 5 c r o s s c u t 2.0 5.2 9.6 

4773 130 N.W. W a l l no. 12 c r o s s c u t 2.6 10.0 29.6 

4774 48 No. 12 c r o s s c u t f a c e 9.0 25.8 35.0 

4785 18 N.Eo w a l l - n e a r No. 8 c r o s s c u t 1.0 3.8 3.0 
£15 - S e l e c t e d from Dump - Tr a c y Tunnel 25.6 15.8 1.6 0.14 

4766 55 No, 11 c r o s s c u t - o u t e r s e c t i o n 1.1 5.8 56.4 

• 



of inspection, and the r a i s e timbers were unsafe, hence sampling of both 
was postponed 

Results of Sampling 
The appended l i s t i s ch a r a c t e r i s t i c of the assay returns from 

mine and surface sampling of the property; i t i s condensed from o v e r a l l 
assay returns* In general, the following i s indicated* 

(a) gold content i s low, 
(b) s i l i c a and lime constitutes approximately 1C$ of 

the deposit, 

(c) i r o n content of about 10% i s indicated, 
(d) S i l v e r , lead, and zinc average 2 ounces per ton, 

7%9 and 23% respectively* ? 

Silver-lead-copper specimens y i e l d high s i l v e r and had values, but 
thorough sampling of the deposits i s required to obtain an average value** 

Conclusions 
Inspection of the workings revealed the following points*" 

(a) calculations based on a vein extension l£0 feet above 
the Rover and 100 feet below showed a possible 75,000 
to 100,000 tons of 2&ne-lead ore available f o r 
immediate removal; 

(b) the metals content f a r exceeded the minimum require
ments f o r exploitation of such a deposit at current 
base metals p r i c e s ; 

(c) continuation of the vein to the east was indicated 
by previous d r i l l i n g , but further d r i l l i n g from both 
the surface and w i t h i n the d r i f t s was necessary to 
ascertain more accurately the l a t e r a l extent, the 
width, and the depth of the vein-replacement body; 

(d) a suitable m i l l s i t e could be excavated between the 



two tunnels, thereby peimitting the removal of 
ore from both d r i f t s , i f desiredj 

(e) a road could be constructed to transport the 
concentrate by truck to the railway at Wasa fo r 
shipment to uhe T r a i l smelter* 

The conclusion drawn from the examination was that the Exfcella 
property could be mined at a substantial p r o f i t even i f further examin
ation revealed that development beyond the exposed zones would be 
impractical* 

Economic Considerations 

Marketing Values 
Two alternatives f o r disposal of the E s t e l l a ore were open 

f o r consideration; 

(a) i t could be shipped d i r e c t l y to the smelter as 
extracted; 

(b) i t could be concentrated on the property and sold 
to the smelter i n the refined form* 

The following calculations show possible returns per ton of ore mined, 
considering d i r e c t shipment and selective f l o t a t i o n concentration* 
Ifetal prices are based on July markets, with zinc and lead values set 
at l6#25> and 12*1 cents per pound, respectively, and s i l v e r at 80*3 

cents per ounce* Operating and transportation costs and smelter losses 
are approximations* 

(a) Direct Shipment 
The smelter pays f o r only $0% of the zinc extracted from 

run-of-mine ore, less 6 cents per pound* A l l lead i s paid f o r , l e s s 
2*5 cents per pound* I f the average assay of 23% zinc, 7% lead, and 
2 ounces s i l v e r per ton i s representative of the E s t e l l a ore, smelter 



V 1 

payments would be as follows: 

Zinc. 2 3 ( 2 0 ) ( 1 6 . 2 5 - 6 ) ( . 5 ) / - $23.57 per ton 
Lead. 7(20) (12.1 - 2 .5) (.923) - |12.1|3 per ton 

S i l v e r . 2 ( . 9 5 ) ( S 0 . 3 ) * $ 1.52 per ton 

Smelter payments * $37.52 per ton 
Costs w i l l approximate the following: 

Base smelter charge $12,00 

Transportation to railway by truck $ 1.75 

Smelter by t r a i n $ iu 00 

Production costs $ 5.00 

Total f: 253,75 

The estimated p r o f i t w i l l therefore be$Uu77 per ton of ore i f shipped 
d i r e c t to the smelter* -> . j»» 

(b) Concentration by Selective f l o t a t i o n — -\ ^ ^^X^^^ * )'^^ 

The smelter pays for a l l zinc l e s s 3.25 cents per pound. 
Assuming the recovery to be 9$% of the o r i g i n a l s u l f i d e content and the 
concentrating r a t i o to be 2,5'; 1, the concentrate w i l l assay $k*62% zinc, 
16.62^ lead, and U.75 ounces of s i l v e r per ton. Returns w i l l be as 

A 

follows: * v 

Zinc. 1092.5(16.25 - 3.25)(.tf2) - $ll6 . U 6 per ton 
Lead. 332.5(12.1 - 2.5)(.925) - 29.52 per ton 

S i l v e r . 3.75(80.3)(.95) - 3.62 per ton 
Smelter payments $ l l * 9 . 6 0 per ton 

Smelter deductions* 

Base Snelter charge • $13 .00 

R a i l transportation to T r a i l • 7 . 0 0 

Total $20.00 



Production Costs: 
Mining and development 00 

Concentrating 3# 00 

Transporting concentrate to Wasa .85 
Plant depreciation etc. .75 
Other costs l.hO 

Total # 1 0 # 0 0 

Net Staelter payments are $ 129.60 per ton of concentrate or 

129.60 (1/2.5) * 151*8^ per ton of ore. The net p r o f i t w i l l therefore 
be ^ I j l . b i i per ton of ore # 

Concentration by the s i n k - f l o a t method y i e l d s an estimated 
J^ljl.fJO per ton on the same basis of calculation. The net p r o f i t to be 
rea l i z e d per ton of ore from each method i s therefore found to be: 

(a) Direct shipment #Hu77 
(b) Concentration by f l o t a t i o n fl|l #81j. 
(c) Concentration by si n k - f l o a t $ljl# 50 

Recent increases i n the base metals prices raise the l a s t two values to 
$$h. 00 per ton of ore mined. 

Conclusions 
Calculations based on current base-metal prices show a 

possible p r o f i t of k m i l l i o n dollars or more f o r the available ore i f 
concentration i s carried out, and a p r o f i t of 1.5 m i l l i o n i f ore i s 
shipped d i r e c t ; hence, the i n s t a l l a t i o n of a .5 m i l l i o n d o l l a r plant, 
or even double that f o r a l l building costs, would be w e l l worth the 
primary expense. Loss to the investors would r e s u l t i f base-metals 
prices dropped so that the o r i g i n a l investment could not be liquidated, 
a value which would be less than h a l f of the current prices; on the 
other hand, the mine may prove to have a much larger deposit than i s 
indicated, and the investors could r e a l i z e a greater p r o f i t at lower 
market prices. 



Recommendations 

The economic and physical d e t a i l s of the mine's p o s s i b i l i t i e s , 
as shown, resulted i n the recommendation by the engineer t h a t : 

1. the E s t e l l a property, including a l o t near the abandoned 
v i l l a g e of Tracy, be purchased according to the terras 
of the agreement with the owners; 

2. a l£0-ton concentration plant, with provision made f o r 
expansion to double that capacity, be erected upon the 
property, the type chosen to best conform to the con
centrating characteristics of the orej 

3. a road suitable f o r the transportation of the ore be 
constructed from the mine to meet the secondary 
government road near Tracy; 

lu development of the mine camp and working areas be begun 
as soon as a primary Tcart-road' to the mine was completed. 

Recent Development 

Construction of the primaiy 'cart-road' held up large-scale 

development of the proposed camp and the surface workings during July 

and August of 1950, but since that time much has been accomplished. A 

camp large enough to accomodate f i f t y men has been erected; a small dam 

i n the creek above the E s t e l l a p o r t a l has been b u i l t , and the water 

piped to the buildings; a d i e s e l power u n i t and l i g h t i n g system have 

been i n s t a l l e d ; and a 6-10$ permanent nine-mile road has been surveyed 

and bulldozed through to the property. 

Riture P o s s i b i l i t i e s 

The mine i s now only i n a secondary state of development, but 



id.thin a year f u l l production m i l be possible; hence, precluding 
a great drop i n the value of base metals, the E s t e l l a m i l become 
a p r o f i t a b l e mine, i f not a large one. 












