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CHAPTER 1

Introduction



THE GOLD MINING INDUSTRY OF CANADA
With Special Reference to
MINING COSTS

Chapter 1
Introductlon

In eerly tlmes gold was probably flrst used for S
‘lornamental purposes. Its dlstrlbutlon though falrly Wlde-m
spread in dlfferent contlnents,kwas yet rare enough in certaln
:places to give it spec1al value as soon as its utility for |
T‘ornamental purposes Was appreciated Its brlght yellow colour,
its malleablllty and 1ts re81etance to corr051on no doubt gave
1t spe01al attractlvenees compared Wlth other metals asf'
‘1norgan1c substancee. Its utlllty as -2 personal ornament or‘
even as a substance for thie manufacture of utensils and
'decoratlve effects gave 1t utlllty in exchange As a medlum of o
exchange gold had to compete, of course, with other metals such‘
as 311ver and copper and Wlth other measures of value accord1ng°
‘to the culture and resources of the prlmltlve group.

As the wearlng of gold ornaments became recognized by
nrlmltlve peoples, thelr use began to be. an 1nd1cat10n of
chleftanshlp and q: prerogatlve of the powerful, gradually becomlng
llnked Wlth the 1dea of d1v1n1tj - with prlest and king regarded
as the representatlves on earth of d1v1ne authorlty. The
- earliest positive trace we have of thls practlee 1s found
tamong the ancient Hgyptlans who used to adorn their temples

profusely with gold,



~ The earllest records of gold mlnlng are in Egypt Where‘
we gain our 1nformat10n from plctorlal rocksdatlng back as.

1early as 2500 B .C; this deplcts the Washlng of gold from aur-’
ylferous sands in ba51ns of hollowed stone. The separatlon of

gold from dep051ts of Solld rock would. undoubtedly come later
than the Wlnnlng of it from gravels., Accordlng to. the ertlngs

of Dlodorus, the SlClllan hard rook mlnlng wa.s well establlsh

~ed in Egypt in 59 B.C. and he says that the methods ‘he de-

‘scrlbes Were very an01ent even at tnat tlme. The rock. contaln-

ing the gold was flrst broken w1th hammers and then ground - 1nto

a powder by hand after whlch 1t was placed on tables and the
te rock washed away by a stream of water What Was 1eft

was melted Wlth a flux and lead in & cru01ble to purify 1t,

. Probably the flrst great advance in the pr1m1t1ve | |
metallurgy of gold was the employment of mercury as an aid in
separatlng it from the waste rock. The orlgln of this method
is not known but it has been mentloned by erterewarwthe
beglnnlng of the Chrlstlan era. There are feW references made’
to Lhe use of mercury in the metallurmy of gold durlng the
: Middle Ages. ’

Varlous contrlvances for the crushing and amalgamatlon
process appeared 1n the 51xteenth oentury, one of the earliest
‘belng introduced into Amenca for the treatment of gold ores
‘as: early as. 1557 The flrst orocese by which gold was extracted
kohemloally from the rock and then regalned by pre01p1tat10n,
owas the chlorination process 1ntr0duced in 1848. This process;
now almost entlrely replaoed by the cyanlde treatment, was at

one time used qulte exten81vely, mobtly in nus’crallae



. Table NOo l‘ )
‘Gbld Productlon for the Wbrld Slnce the Dlscoverv of Amerlca 3

“, 1861

Year Russia Transvaal
ST fine ounces fine ounces
1493 - 1600 ....s e e
’ 1601 hiid 1700 ooo‘v-o oﬂpto,‘ co-b/o
1701 5 1800 eees  eecees cenes
,1801 -, 1840 ¢ 6 08 5O ‘608000 n@f1f@
1841 had 1850 *6 o 0.0 oogooo ¢’ ¢ 8 ®
1851 el 1860 ? e e ©.0 o-;o'o- ®© 85020
171878 o 80 60 0680060 60 00
1871 - 188 ‘“0 0 @ .0 80 6 0.8 - 28 R ]
1881 "’ 1890 o000 o b 6o 000 1 070 651"
189L = 1895“.»@99‘ 'obfwoo : 6 870 158
‘1896 - 1900 o»;01 e 80 e. .68 . 12 578 869 ’
1901 = 1905  seces vsease 15,632,908
= 1908 ..eee Cidess 5,792,823
~13907 ceeee camens 6,450,740
= 1908 ..iies  sesses 7,056,266
= 1909  weese b aveee 7,295,108
271910 .eeee sevese 7,527,108
- lgll %1ecoo’ N ] 8)249,461
-. 19»12 QQ.‘O 'vQ'Q &0 0 @ 9,1079512
201913 ..Qe;‘ 1,583,677 8,798,336
= 1914 ...e0 1,733,914 8,394,322
- 1915  socss 1,382,450 9,093,902
= 1916 seose 1,089,885 9,296,618
= 1917 weoee 871 265 9,018,084
= 1918  cesee 554,588 8,418,292
ﬂ‘lglg' oeoo; 1739610 8@331’294 '
- 1920  secoe 75,945 8,158,226
= 1921  cesee 65,907 8,128,681
- 1922 %' o ©0 ‘ 191’614 7 Oog ‘767
= 1923 ceses 305,425 9, 148 771
= 1924 ceoee 546,550 9,574,918
21925 ..0ee 632,390 9.597,573
= 1926 cuene 760,605 9,954,762
= 1927 seees 688,492 10,122,459
- 1928 ..... 385,800 10,354,157
= 1929 .eeoe 707,300 10,412,326
« 1930 seewe 1,501,083 10,716,349
= 1931 i.0ee 1 655,725 - 10,877,708
- 1932  cesen 1,938,000 " . 11,557,858
- 1933 ..... 2,700,000 11,012,340
= 1934 ..o 5,858,000 - 10,479,194
= 1935  ..ees 4,784,030 10;773,041
= 1938 cecee 6, 500 000 11,355,094
- 1957 0.6 0.0 5 900 OOO 11,7345553 I
= 1938  cicee 5,800, 000 12,161,375
TOTAL e 340,091,604 ounces



Table No. 1

Gold Producthn for the World Slnce the Dlscovery of Amerlca

, ‘ World since the Discovery
Unlted States Canada Since 1858 of Amerlca

Fine ounces
LI R e S Rttt

24,266,820

. OE:MH&%S ,
e - i 29,330,445
L e.e e o,okq 61 ,088,215
e 8@ R 2 20 488 552
1,187,170 ooe 17,605,018
see 220 039 64, 482 933
- 58,279,778 1,477,999 61,098,343
.. 15,281,264 904, 093 55,670,618
15, 808 339 584,102 51,280 184 ;
””9”1@6 834 291,564 39 412 »825
15,728,592 3,469,791 62, 254 698
19, 393 722 4 592 261 78, 053 650
- '556 415 19,471,080
| 405,517 19,977,260
22,993,218 476;112 21,422,244
: R 453,865 21,965,111
EURE 493,707 22,022,180
4,687,053 473,159 22,397,136
4,520,719 611,885 22,605,068
4,299,784 802,973 - 22,556,347
4,572, 976 773,178 21,652,883
4,887,604 918,056 22,846,608
4,479,057 950,492 22,032,542
4,051,440 738,831 20,346,043
3,320,784 699,681 18,588,127
2,918,628 766 764 17, 339,679
2,476,166 765,007 16,146,830
2,422,006 926,329 - 15,997,692
2,422,006 926,329 - 15,997,692
2,363,075 1"263,564 15,496,859
2,502,632 1,233,341 17,845,349
2,528,900 1,525,382 - 18,619,481
2,411,987 'l 735, 735, 18 673, 178
2,335,042 1,754,228 19 117 568
2,197,125 1,852,785 19,058,756
2,233,251 1,890,592 18,885,849
2,208,386 1,928,308 19,207,452
2,285,603 2, 102 068 20,903,736
2,395,878 2,693,892 22,284,290
2,449,032 5,044,587 24,098,676
- 2,556,246 2,949,309 . 25,400,295
3,091,183 2,972,074 87,372,374
3,609,283 3,284,890 29,999,245
4,357,394 5,748,028 32,930,554
4,804,540 - 4,096,213 54,740,055
5,106,109 4,725,117 37,942,685
249,850‘780 65, 131 533 l 294 035,511

Source,- The Gold Mining Industry of Canada, Ottawa, 1938
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The cyanlde prooess was. flrst used successfully in the
Rand in the year 1890 Its 1ntroduct10n proved to be so

7’successful that Wlthln a few months 1ts use eytended to nearly
‘ all parts of the World where gold was mlned Todaj it is the

" most 1mportant method used for the extractlon of gold from

its ores, and were 1t not for the cyanlde process it would
 De impossible for most o: the World's laroest gold mines to be
worked at a proflt, '

Eras of World Gold Productlon

’ The long tlme trend of gold productlon could untll qulte
‘recently, be represented by an upward curve, w1th minor:
kfluctuatlons up and down Whlch would represent the dlsoovery

of new gold fields and the depletion of old ones. The deflnlte,"

'reupward sw1ng of gold produotlon 51nce the World War has not

been 80 much the result of the dlsoovery of new flelds as the
,1ncreased demandkof the WQTld~IQr gold since tha§,t;me.&8ee
Fige 1); | | : |

"‘We have llttle 1nformatlon on the- magnltude of gold
productlon prev1ous to the dlSCOVGrJ of" &merlca but probably |
it was small in proportlon to that of recent years. The flrstf
great,era‘of;gold production of whlchkwefhave’reeord,took place
‘when‘the gold from thelNeW'World'poured into Spain and |
ﬁnbalaneedkthe~eeonemic and political stiuctUres of Europe‘,“
'for a time. The next perlod of notlceable productlon increase
‘came after the dlscovery of- the rich placers in Callfornla
kand_Australla between 1850 and 1875. The third period began

"~about,1890 when the succe38fu1 apﬁlicationeof the cyanide‘,
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: ‘procees to;thekRand oreslin Africa maderit possible to Work at
a profit the world's 1argest known dep031t of "gold, Durlng
thls perlod other important dlscoverles were made in the Yukon
Alaska, Nevada and Golorado, resultlng in the peak of annual
world productlon up to that tlme namely, 22 718 154 ounces
which were produced in 1915
The productlon dropped from 1915 to 1922 then there
was a gradual 1ncrease due chlefly to increasing productlon 1n‘e
kSouth Afrlca and Canada, and in the Jear 1952 the 1915 peak
was passed., Slnce then annual productlon of gold has been
1ncrea51ng each year. At present we are 1n a fourth perlod of
'1nten51f1ed gold productlon, this fourth rise in gold product-
~1on probably resulté”f?BE”i§Z§?§§ the gold standard in 1931
and 1905 respectlvely and the subsequent guarantee of a new
‘price of $35 00 per ounce by the Unlted States. It is apparent
from Fig, 1 that South~Afrlcarproduces by far the¢1argest
amount of gold of any continent over one half of the total
‘World production since 1920 Canada ranked thlrd in the pro=-
~duction of gold in the World from_1918 to 1954 and fourth from !
1934 to the present, belng passedelnvproductlon by Rugsia in
| 1954.(See Fig.1).

Gdld‘Mining in Canada,

Gold is. said to have been dlscovered first in Cenada
in the valley of the Chaudlere River 1n the. prov1nceAQuebec
as early as 1823 or 1824 but it was not mlned until nearly
25 years later. Important discoveries of;placer deposits were

made in 1858 in British Columbia and in 1862 lode deposits
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- were found in N0va Scotia, Up to 1895 the greater part of the“
gold produced in Canada came from the British Columbia placers°

'In 1896 there began the second perlod of 1nten51f1ed gold
productlon in Canada with the dlscovery of rlch gravels in the
Yukon. Between 1898 and 1905, gold to the walue of $1OO 000, OOO
is sald to have been taken from the creeks of that reglon.

:d Moreover, durlng this perlod'the rich lode_gold deposits of
Rossland, Southern British Columbia and the Lake of fhe Woods
'distrietdin Ontario were diSCovered; The peak of produotion in
othieiSecond'periOd was reached in 1900, when Canada's gold‘out_
put feedhéddl 350 057‘ounees,'the lardest'annua17output recorded
d,up to that time. Between 1900 and 1907 productlon deoreased to
‘;405 517 ounces in 1907. ’

In 1909 the Porcuplne gold camp was dlscovered and three
years 1ater in 1912 the Klrkland Lake area was opened up,these
two dlsooverles marklngkthe~entrance_of Canada upon,her‘thlrd :
“important stage of gold mining activity; Today Ontario is atill
dby‘far'the largest producer of gold, produ01ng over . 757 of the
total gold mined in Canada,Quebec and Brltlsh Colum01a ranking ,
~ second and third respectively.(See Fig. 3). The success of |
these two mininghcamps,led tonintensified prospeeting, notfonly
in Ontario, but in Quebec and Manitoba'ae‘Well. Diséoveries,made ‘
finfmanitoba in 1911 and 1924‘brought thet agricultural pfovek
‘ince tokthe fore ae one okaanadade important mining ereas. In
3ritishocolumbia during this period the Premier and Pioneer

‘mines were brought into production.



Table No. 2

Fine Gold Content of Shipments to the Royal Canadian Mint

at Ottawa

EEQQ. - Fine ounces of gold
Northwest Territories ...eeesee...... 4,455,32
British Columbisa e st e cenen s ecutaenn 309,947,111
Alberta sundries .eeeeeveceocasn e | 32.05
Saskatchewan;Sundries esoes o0 v eaas | oo
Manitoba eeseiecer vunvenn. ST .o 99,715,19
ONBATIO «evvrnnnensnnn. e i . 2,840,980,67
Quebec I I e eee e 944 ,161,06
Nova S8cotla seecevenionnnnennenes Cee 26,399,.29
Vancouver Assay Office (x)....... Cahea 157,663.06

|  Total Primary 4,383,353,75
Other | |
Foreign Gold Coin = suevvvneecnn.. | 11.11
Jewellery and SCrad coeeeeeoecaesos .. ' 14,489,84 .

TOTAT = ALL RECEIPTS  4,397,854,70

(x) Largely from Yukon,
Source~ Gold Mining Industry of Ganada, Ottawa, 1938

The beginning of the fourth and most important period of
gold production in Canada may be dated from 1931 when Great
Britain went off the gold standard. Since that time the rise
in the price of gold has given an added impetus to an unpre-
cedented activity in the industry. Of the total recorded Pro~

duction of gold in Canada from 1858 to 1934, nearly 73% hes



ehasﬁbeen,Won”sincel1909,,the Porcupine and Kirkland Lake camps
in OnﬁariO'being‘by flar the mest important produoers. Notken1y~
is there‘increasedkacfiviﬁy in the producing mines,’buf’also
extensive Surveys,are'beingkcarried on in search of new and;k
richer gold fields. Along with the increase iﬁkthekva1ue of
‘the,gold Prodﬁced there‘has been,aamarked'increase in the %
‘total number of bunCesapfeduced (See Figel & 2) From the rapld
'epaoe of development Wthh.ShOWS no 31gns of any letup, 1t
appears that the gold mlnlng 1ndustry of Canada has »a promls~k
ing future.l o | |

: Period of Study

‘The statistical work in this study has‘been,éonfined

to the progrese of the~gold'mining,induetry inkCanada’sinee
"1928 as’the:ihformation necessary fer theereeearch‘work,on
i costs was not available fbr previogs years. The diecussion-
'Will be confined to the auriferous quartz branch of the
industry entirely, Whlch has produced about 97 to 987 of the
total gold produced 1n Ganada forfthe past few yearsgk

v There are manJ phases of the 1ndustry which oould profitably
be studled. A complete history of the Gola Industry in Canada
would~afford an eKCellent opbortunity’to relaﬁe the movement‘
~of peoples to the discovery of new gold arecas. A study of mlnlng
technique extending into the flelds of envlneerlng and k
chemistry Would be an excellent field for a graduate englneer;

A thesis on the problems of taxation in Gold Mining would be

1. Data on the Hlstory of Gold adapted from."Gold in- Canada"

by A H. A Robinson Dept. of Mines,Canada, Ottawa~ 1935,
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e~very acceptable at this time and 1t is to be hoped that in the
" near future thls research Work will be done. The purpose of

. the yresent study is to- present a rév1ew of the 1naustry ln,

", general with partlcular emphasis on the coets of mlnlng in the

more important oold nrodnclng mlnee of Canada,

n/It was orrgrnalrv the obJect of the,author to trace. the'
development of the 1ndustrv from the decade or1or to the rige
‘1n the nrlce of gold in 1913, nn to the present day. & COmD=
farison was hoped to have been made between the two ner1ods of
t1me shnWﬂng the 1ncrease 1n the capltal 1nvested the
increased productlon, mlnlng costs and etc, A comoqrvson be-
fween 11nes of trend flfted for dlfferenf factore for the twok
perlnde,should Have revealed\some interesting facts as to the
fheorv of‘coste and‘margineiism; ﬁﬁfortunetelv it was notk
;D0331ble to cbtavn the necessarv 1nformatlon for a studv of
this types. Up to 1937 the "Statistics Act® forbade the
‘government wnlch had moct of thle information on record to
show tre coeﬁ of in iviaual minee to any outelde source,
- though in the past few years several of the larger mines have
"glven the government permlssron to do 50, V

Source of Meterlal

The statistical information in the fhesis has been'

" obtained entirely from'the balancexsheefs and annual reports
kk0f~50ﬁe 42 gOld mines in Canada. 4s this is the fireﬁktime
that this information'hae erer'been computed and ﬁabulated
the obtaining of the data was by far the most dlfficult part
of the completed work. Some flgures on the productlon of gold :

in ounces for the 1nd1v1aual mlnes were obtalned from the



kgove?nment reports as very few of the annual reports of the

mines stated their annual gold productlon in ounces. Also, for
the past three or four years, mlnlng costs have been publlshed
for certaln mines throughout Ganada by the Domlnlon Bureau of
Statistics but a dlfference was found between these costs and
~the costs based on the 1nformat10n contalned in the orlglnal

mine reports. Thls dlscrepancy mlght be explalned by the

,kdleerence in the methods of calculatlng the costs, but on the

uother hand the difference. mlght be due to propaganda purposes,
the costs as given to the Bureau of Statlstlcs by - the mines
themselves belng lower generally than those computed on thep
Orlglnal data. None of ‘the government flgures Was ;used in this
"report The methods by which the varlous costs were obtalned

‘Wlll be dealt with in Chapter lll.

Limitation of Material,

As stated prev1ously, the data whlch are publlshed on
‘gold mlnlng in Canada are conflned to the last decade and for
thls reason we are not able to make a conclusive comparleon

of the structure of the industry before the change in the

,prlce of golé to that after 1t To compllcate the situation

E stlll 1urther, some mines are contlnually changlng hands and

it is dlfflcult to trace thelr development for a perlod of
;many years. Many of the owners of small mines and some of the :
‘dlmectors of the larger ones refused to dlvulge any 1nformat10n
f;whatsoever, posslbly fearlng that this survej was oerhaps in-
qtlgated by some commission or holdlng company whlch mlght buy
them out or dlspute some of thelr new mlnlng property rlg;jhts°

The information on the mines which were depleted previous
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to 1934 Wéé»not filed With the government'and so it is‘imposs—
1ble to present a completed plcture of the 1ndustry for the-
years prev1ous to that aate. However we are fortunate in
hav1ng 1nformatlon on some 18 mines from,1928 to 1958 whlch
'should glve us. some 1dea of the chanves Whlch took place in
the structure of these mlnes,,due to the rise in the prlce of
gold in 1955 Trom thls I beTleve we mlght draw some oonolus-
: 1ons ap to the effect of the rlse in the price of gold on the

,1ndustry as. a Whole.

Relatlve Slgnlflcance of the Gold Industry in Canada

Table No. 111

Summary of Main Branches of Net Value of Productlon

- l956~ 1937 " Percentage;
s ’ - ; : ’ K of total Net Value
Agriculture ;;.;.»$679;541,ooo ﬁ %678 955,000 . 22.86%
Forestry ........ 251,957,561 284,504 031 9,58
:;FiShéries e e 54,254}063 ’ | 34,439,481 . . 1.16
Trapping c....... 9,214,325 ‘r10,477,0963 > 0.35
Wining(Total) ... 291,972,359 372,796,027 12,55
Gold Quartz .... 88,210, 233 97,961,278 3.30
Other mining ... 205,762,126 274,834,740 19.25
‘Electric Power-;;; 153,561,387 140,963,914 4.5
| Construction ... 135,851,162 176,029,679 5.0
Custom and Répair 70,930,000 79,055,000 2.66
Manufactures, ..... 1 ,041 ,378 120; 1,193,599,282k  | ‘,40.i7
GRANDATOTALL$2,628,419,977 2,970,617,510‘ 100,00

l General Statlstlcs Branch Domlnlon Bureau of Statlstlcs,

(1937 Survey of Productlon Report )



Table No. 1V

Statlstlcs Relatlng to Certaln Spe01f1ed Canadian

' Industrles 1923, 1928, 1934, 1937 & 1938

Industry

y

~ Data not complete

Electriclty ~ Employees Salarles & Wages
, Purchased~ , ‘ : ~
. Total Mlnlng Tpdust L :
1923 ... $ 5,861,740 66,9562 r% 91,334,877
1928 ... 9,072,073 89;448; 115,954,022
1934 ... 11,510 481 75,505 88,126,186
1937 s 16, 135 702 105,414 144,292,384
1938 ... -Data not avallable
: NS = “Auriferous Quariz Mining Industry
1923 4. 922,258 5,524 8,961,434
1928 ... 2,002,062 91066 14,615,990
1934 ... 3,091,147 17,762 27,156,887
1937 e 5,031,691 - 29,140 48,219,318
1938 ... 5,333,427 . 29,647 50,462,092
, ~ - Pulp and Paper. Indust o ;
1923 ... 4,270,911 . - 29,234 38,382,845
1928 ... 1251438744 33,614 ‘ 47,322,648
1934 .., 15,229,289 g26,993 33,307,043
1937 ... . 18,607,852 33,205° 48,757,795
1938 .., 16 763,639 30,943 42,619,511
T ‘ : Automoblle Industry :
1923 ... 125,000 9,305 14,998,267
1928 ... ‘ 244,807 16 749 29,548,114
1934 ... 140,245 9,674 12,938,933
1937 ... 231,424 14,946 22,138,991
1938 ... 261,583, 14~872 20,993,362
; : Chemlcal Industry SO
1923 ... 1, 439 909 15,149 18,433,679
1928 .. 2,043,930 16 150 20,290,417
1934 ., 2,145,533 17,130 20,919,740
1937 ... 3,106,557 21,968 28,612,719
1938 .., o vee. 21,829 ‘29 ,338,144
: Primary Iron & Steel Industry
1923 ... 722,770 6,049 10,816, 201
1928 ... 1,251,820 9,057 15,470,836
21934 ... 1,148,554 7,400 - 9,009,512
1837 ... - 2,287,761 14,054 19,926 498(-
1938 ...

Source. The Gold Mining Industry of Canada, Ottawa, 1938
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On eXaminatioh Of‘Table‘lll,‘the auriferous quartz branch
of the”gdld mining industry of Canada, Whenftaken by itself,
ranks eighth'in the net value of prOduction of all Canadian
eindustries,,being 3.30% of the tota;knet value’of productiohek
of all industries in 1937, Table 1V indicates‘that the aur-
iferous’qﬁartz goldeindustry for the same year ranked third
as 2 consumer of electrlclty for the group of industries so
con51dered and fourth in the number of employees engaged
’and fourth agaln in the total amount of salarles and wages
,pald in comparlson Wlth the main 1ndustrleS~of Canade.,

The number of Canadian gold nining flrms reoortlng mlnlng

operatlons in 1938 totalled 535 as compared with 631 in 1957
80 in 1929 and 65 in 1923. During the year under review there
were 550 propertles in operatlon as compared Wlth 659 in 193%:

~in 1958 226 mlnes reported oroduc&von as agalnst 189 in 1957
“and 33 in 1925 (See Table 7). The ng@f value of the output
for the entire 1ndustrj 1ncluolqv the value of-all recover-
able metaWS, gold, szlver etc,rtoualled $143,146,911 in 1938
as compared Wlth $122,676,105 in 1957 Employees in the lode
;mlnlng gold 1ndustry totalled 29 647 as compared with 29 140
in 1937 and 5,524 1n 1925 Salarles and wages paid increased
from a total of $48,219,318 in 1937 to$5Q,426,092 in 1958
and fuel andipurchased electricity consumed by the industry
during 1938 amounted to %7 494,573, while the cos» of explos-
ylves, drlll steel and other process supplles used in the same
- period amounted to %18 514 500, (See Table V),

Canadlan gold mining companles paid over forty m1111ons off

dollars in 1937 for consumable sbores, equipment, electrlck



Table mo.;v f

Pr1n01pal Statlstlcs of the Aurlferous Quartz Mlnlng

Industry in Canada :

Cost of

No. No. o No. of Salaries -

of of Capital ‘employ- & . fuel &
Year Ops. Plts. emploged-  ees  Wages - _electricit;
1923 65 65 77 574,976, 5,524 8,961,434 1,497,197
1924: : T i e -~ N e .

- 1925 52 52 84,964,062 7,052 11,931, 948 1,836,050
1926 ~ - - ot SRS et T Lo R U e ,
1927 72 76 118 381,468 8,022 12 955 719 2,222,085
1928 98 100 147,693,710 9,066 14,615,990 2,554,657
1929 80 85 135,166,105 8,660 14,258,733 - 2,579,481
1930 54 - 56 119,758,057 8,401 14,034,620f 2,364,103
1931 68 69 109,933,164 9,636 16,467,165 = 2,700,326
1932 1060 100 58,167,335 10,442 - 17,686,584 3,031,494
1933 214 216 158,599,931 12,823 20,536,012 3,330,137
1934 408 416 214,068,359 17,762 27,156,887 4,249,296
1935 377 384 193,728,802 19,834 31,523,907 5,002,274
1936 580 607 256,018,578 25,097 ‘59,826,742 6,076,365
1937 631 659 269,195,649 29,140 48,219,318 7,345,401
1938 : E L L , R ,
¥.8, 22 22 1,466,958 508 - 507,806 83,714
Que., 168 169 47,027,201 5,471 8,407,383 1,525,816
Ont, 184 188 167,836,682 18,5628 32,855,073 4,760,388
Man, 12 12 6,753,690 744 1 269,044 - 235,780
Sask. 5 6 . 556,786 210 - 358,005 '90,244
B.C. 128 137 23,594,496 5,879 6 494,431 -, 686, 623 o
N.W.T. 15 15 3,966,489 . 304 569,660 112 608
Yukon 1 1 1,500 3 - 690 eve
CANADA 535 550 251,203,802 29,647 50,462,092 7,494,573




Table No. V

PriHCipaIVStatiStiés'of the Auriferous Quartz Mining |

Industry in Canada,

- Cost‘of‘k Value of Smelterk&k Gross value:

- Net Value
Process”  Freight - Refinery ~of bullions  of bullion
Supplies Paid,one. Costs ore,ete ores,ete
S - ——— $25,021,837 -———
——= - ca= 35,035,361 e
“ia S - 37,452,995 -=e
- - - 36,655,330 ——-
- -——- - 37,275,986 .
- i ——— Sy 39,771,739 -
——= -== ~—- 49,144,578 ——-
.- “—- ——- 48,645,772 -
—— R o 69,151,535 “—-
L mmel - -—- - 83,761,440 -——
11,591,757 - -——— 91,714,805 85,120,774
13,806,419 = —wa ——— 108,093,017 88,210,233
‘16,230,722 480,090 658,614 122,676,105 97,961,278
226,186 2,889 11,401 < 937,504 613,314
2,859,264 76,649 438,177 2053155407 15,415,501
11,756,920 113,310 1,160,724 99,364,867 81,573,525
425,765 8,257 43,789 ~-3,653,893 2,940,302
71,542 == e === . (-161,786)
2,684,212 388,164 618,709 18,635,187 14,258,079
290,211 838 2,825 240,053 (-166,429;
400 --- “—- ——— (=400)
18,314,500 590,107 2,275,695 143,146,911 114,272,106

Source - The Gold Mining Industry of Canada,;Ottawa, 1938,
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- power,fuel. }c"reight 'and insu‘raﬁce a,ec'di'ding to a special survey
recently completed by the Mlnlng ﬂetallurglcal and Chemlcal
{branch of the Domlnlon Bureau of Statlst1cs at Ottawa. It is
~»an,1ncrease of A'lO‘Z When compared Wlth'the flvure for‘l935 the
1ast year in which a 31m11ar survey was made. This 1s a falr
indication of the rapid rate at which the 1ndustry is expand-f

ing,
There has been a sharp 1norease in the number of active

eperators and in the number of operatlng plants s1nce 1933
when the prlce of gold was ralsed.,Wrom 1923 to 1932 the
number of plants operauing remalned fairly steady with only a
:sllgat rise in 1928, but there was an increase from 100 1n 1902‘
to 216 in 1933 rising. to 659 in 1937 and falling off to 550

in 1938 The'same>speetacularfadvance‘1s apparenﬁ in the
capital employea in the industry, rlslng fran 58,167,335 in
1955 to $158 599,931 1n 1934 up to %269 145, 679 in 1937 The
“increase is not so marked in the number'of employees or in the
wages pald but it 1s apparent in the cost of fuel and
,electrlclty consumed by~the 1ndustry and the“value of the
bullion produced (See Table V). On examination of the above
figures there appears to be little doubt but that the 1ncrease
in the price of gold in 1935 was the most 1mportant factor

| in placing the Canadlan gold 1ndustry wnere it 1s today,’




CHAPTER 11

The Financial Outlook
of the

A

New Gold Mining Development in Canada,



. Table Wo.Vl

OPERATING & FINANCIAL DATA ON NEW CAVADIAN MINES

- Ore Reserves

- Recent duct-
Tons ion

Moneta Porcupine

3/31/38

% Per

2,02

5.10
13,60

6.30

9,85

‘ o 8% Per  Per
Name As of Date Tons(000) Ton Dgy. .  Ton
Algoma , 227 - $ 2.88
Mgo sy ; , ; o : ,1105 1;5',:00' :
Arntfield 12/31/37 139 5.00 260 3,44
Bankfield 11/30/38 79 13,33 133 . 13,56
Beattie - 12/31/38 4,541  4:87 1,671 5697
_Belleterre - 3/31/38 234 9.88 170 8,13
Bidgood Kirkland 12/31/38 33 10,93 145 13.41
Big Missouri , : : 670 ;
Bralorne - 12/31/38 600 18,48 = 500 19,95
‘Buffalo Ankerite 12/31/38 494 8,21 993 8.21
 Canadian Malartic 12/31/38 380 5.32 660
~ Cariboo Gold Quartz 12/31/38 302 . 15.33 . 285 :
Central Patricia 12/31/38 373 16,28 304 15,48
"Cline Lake 6/37 412 11,30 200 . 11.00 -
Con. Group - 100 35,00
Darwin ' S , ' , 45 17.48
Delnite 3/31/38 21(2) 5.88 227 7.10
HEast Malartic : : . 727 4,40
Eldorado 12/31/38  88,886,386(2) = 63 59,00
Francoeur 9/38 139 9,20 150 30
Gods Lake 12/31/38 148 .10.50 190 - 10,98
Gola Helt. 6/38 83 '21.95 152 14,83
Gold Eagle 10/37 40 11,50 129 8,08
. Golden Gate 10/12/37 24 19,70 50 18.00
- Gunnar 12/31/38 67  13.36 146 11,33
~ Gurney 12/31/38 74 12,60 0 132 12.60
Hallnor 13,207 320 38,50
Hard Rock 11/ 5/37 170 11,50 175  9.76
Hedley MNascot early '37 318 17.00 180 13.13
Island Mountain 12/31/38 56 13.65 126 13,90
- Kerr Addison 12/31/38 1,728 6,31 583 6.64
Kootenay Belle 4/30/38 72 16.45 130  13.80
~ Laguna | 12/31/38 11 18,03 88 18,64
Lamaque : 12/31/38 742 11,20 1,060 12.09
Lapa Gadillac - 1/26/38 145 8.24 203 :
Leitch i 12/31/38 67 26,37 88 22,16
- Little Long Lac 12/31/38 394 17,92 271 16,34
Macassa 12/31/38 344 15,78 - 332  15.37
MacCleod Cockshutt  9/30/38 304 8,99 407 7.59
Madsen Red Lake - 12/31/38 343 6.16 329 7,99
‘Matachewan 12/31/38 249 6.23 430 5.40
' McKenzie Red Lake ‘ ; 164 15,69
McWatters ‘ - 12/31/38 53 10.60 85
» 147

18.57



OPERATING & FINANCIAT DATA ON NEW CANADIAN MINES

$ (800) Cost of

Total Reported Harnings Pre-Production Present
To Date % !OOOi Development Plant
12/31/38 (d) 163 ~ 720 347
12/31/38 193 495 421
12/31/38 2,171 243 2,435
12/31/36 1,107
: 581 329
10/31/38 50
12/31/38 5,400 347 1,091
6/30/38 2,191 ‘ 1,618
12/31/38 523 494 73
12/31/38 1,157 414 759
12/31/38 1,832 ° 312 670
3/31/38 §d;~ 24 343 406
12431438 d 6 402 ‘ 154
12/31/38 856 549 1,344
12/31/38 126 529 659
12/31/38 522 ‘ 485 393
615 217
12/31/38 919 470 470
12/31/38 . 225 559 235
12/31/38 221 494 567
12/31/38 326
12431/38 147 282 322
12/31/38 3,283 1,003 1,828
237 81
12/31/38 254 153 281
12/31/38 1,965 235 723
12/31/38 . 2,663 293 570
9/30/38 149 321 148
174 192
12/31/38 48 174 424
12/31/38 135 129 310
12/31/38 556 202 296

3/31/38 134 383 386



Table No. Vi

 OFERATING & FINANCIAL DATA O NEW CANADlANTMINES A

. .Pro-
: . : o Recent duct-'
Ore Reserves - Tons .ion
e e ' § Per Per § Per
Name ; “As of Date Tons OQ;l Ton, '~ Day _ Ton
Morris Kirkland N - 93 $ 5.72
New Golden Rose "~12/31/3v ' ~48 9,45 103 9.29
Northern Emplre ' 9/ 1/38 990 12,81 1859 12,27
0tBrien : 10/ 1/38 128 16.80 . 154 24 .44
Omega | | 3/31/38 515  5.72 494r - 4.94
" Pamour Porcupine. 12/31/38 1,749  5.57 1,505 .08
-~ Perron ' 12/51/58 300 10,09 - 340 10.47
" Pieckle Crow ‘ : ; : , 321 23.59
Powell Rouym 3/31/38 705 5.95 555 - B5.75
Privateer | I2/31/38 68 30.80 80 70,00
‘Raven River 12/ 38 25 -+ 7.00 66 8,21
Ross S 12/31/38 590 7.95 : e
St. Antony : Lol 94 6.02
Sand River E 12/31/38 33 14,00 100 12.35
San Antonio - 12/31/38 344 , 319 . 8.8l
Shawkey . n/31/37 o ST :
Sheep Creek - 5/31/38 86 13.76 182 16,74
 Sigma Mines 12/31/38 637 7.65 668 7.85
Sladen Malartic -12/51/38 2oy 4,44  3l3  5.63
g+adacona Rouyn - 3/31/38 177 5.60 400 - 5.42
Straw Lake Beach 12/51/37 19 20,17 55 799
Sturgeon River 12/31/38 34 12,00 na o 17.27
sullivan Cons. 12/31/38 192 10.75 153 13,66 e
Thompson Cadillac 12/31/38 17 i 199  4.88° 0L
Waite Amulet g 12/31/38 +4;253  (3) 420
Wesko , . ‘ 96 10, 41
Ymir Yankee: Girl : e S ‘ 115 ?ﬁll 60

Young Davidson : : 3,500 - 960 3. 44 ‘

(1) Company reports broken ore only; (Z)aNo~tonnage'réportéd;f_ ,‘

(5) Walte Amulet lS 1ncluded in the above in spite‘of its~*
1record of productlon 1n 1928 30, because the dlscovery of new

ore bodles in 1938 has in effect cre@ted” a new mlne. The
grade of the new ore 1is reported as 6.24 per cent copper,

4.65 per cent zinc,l. 62 0z, silver,: and 0.05 oz. gold.

(d) Deficit.



OPERATINGM&“FINANCIALWDAEAWONWNEWWGANADIAN’MINES

, & (000) Cost of
Total Reported Barnings Pre-Production

Present
To Date § (000) Development Plent
1/38 1,275 431 669
o DR 942 757
3/31/38 L T
12/31/38 2,179 533 ,
©12/31/38 560 139 366
) ' , 140 | 847
12/31/38 3,752 847
3/31/38 51 266
12/31/38 255
12/31/38 L
12/31/38 (d) 34
; i 072 445 1,532
Lasse (25 5 166 | 378
7/31/3% d
' 9 149 230
5/31/38 57 230
12/31/38 705 726
12/31/38 161 219
12/31/3% )162 :
12/31/38 | (a sas | 120
12/31/38 758 316
"/31/38 (a)21s 87 292

995 699

5/31/38 928 | Bl®



~  Tgple No. V1 o
RESULTS OF CANADIAN NEW MINE DEVELOPMENT
e T 1935-1939 T

First701ass‘M1nes,;k;Q:‘ 

Develqpmént

Total preproduction deVelopment cost .,,..}.g‘w.;.,

Preproduction development cost per mine .........c.

Preproduction/developmentrcost per;present

daily ton PO R A erewe F R T S B ) P s e . el ' ey

- Plent
Totalkcost of ﬁlant....;...;..-.;h.}.,;.;..;..;.,};

Cost of plant per mine ......

B LB .8 6 B iee & €. BB & e

Cost of plant per present daily ton cecceveovs oo

‘Total Capitel Investment

Total preproduction development cost plus
plant COSt s o e s 4.9 8 6 :%e -w,oo’“-.-‘~’o e ok"c‘oooo-»o' O TRt

~ Preproduction development cost plus plant cost

. . .
peI‘ mlﬂe 0 0. & @ p v 0 o et B s .8 & v 4 ‘ocﬁokovng't-.no.-o‘--./»’

Preproduction development cost plus plant cost
per present daily ton e e b e e a e e v e e e ed e
Production

Total daily tOHS Capacity 6 8 e 6 9 BT 4O 2 e 6 & ko o e v ".

“Average daily tons capacity per mine .....eeeeen.

Average grade per ton

B

©-0 0 8.€ 68 © 0 O P ¥ 6 6.0 6 6 4 B e .4 ¢

Gross 401lars Per GaY creercsstocar et sonensans

GI’OSS dOllaI‘S peI‘ year LAY ‘c 6 s e s e s s s e sE A €8 % el
Average dollars per day per mine o i e ale sieie s e e e

Earnings

Total earnings to date e eleie e iie e ae 6 e siele e ae e 6 0 s

Total earnings to date per mine .....coceooesacss.

Total current earnings per month ..ceeieoiesvsas

.

Average current earnings per mine per month .......

Average current earnings per ton of 0re cee.ecoociie

Market‘Valﬁation'

Total market valuatlon . .cesessseceesiosvonsessse

Average market valuation per mine s..ececcocse.o

NQ o Of

- Mines .

25
25

25

25
25
25

25
25

28

.. 2b
25
25
25

21
21
22
21

2y
27



RESULTS OF CANADIAW NEW MINE DEVELOPHENT

1933-1939
Pirst-Class Mines Second-Class Mines
NO." of
Item Mines Item
. $ 10,343,000 19 $ 6,860,000
414,000 19 379,000
825 18 1,570
20,508,000 19 6,939,000
820,000 ; 19 366,000
1,540 18 1,490
3058515000 19 13,799,000
1,240,000 19 730,000
2,365 18 ‘ 3,060
14,045 "o 11,965
502 no 165
$11.03 32 $7.50
131,000 : 32 - 50,400
45,800,000 . 32 17,650,000
5,210 32 1,580
28,479,000 20 3,829,000
1,350,000 20 191,500
1,227,000 . .
56,000 . o
3,99 . .
$223,000,000 47 $44,000,000
8,750,000 47 945,000

» Dota not available
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- continued Table No. VL1

RESULTS OF CANADIAN NEW MINE DEVELOPMENT

1933-1939.
First-Class Mines
] E NOQ Of
Total Barnings Ratios Mines
Total earnings'to date per dollar of prepro-
ductiol’l development Gost‘éo»ooeoee'cc-eoe'o @ 4 ® e 20
Total earnings to date per dollar of present »
plant COSt '000e!"voool.QOUQQQOOQODG‘0"..&6.0" 20

‘Total earnings to date per dollar of prepro-

duction development cost plus present plant coste. 19

WMarket Valuation Ratios :
Market valuation per dollar of preproduction
development cost J A R R R I R 25
Market valuation per dollar of present plant
COSh v eeeoarersnrsonanaosscmoseserseessosrs sty 25
Market valuation per dollar of preproduction
development cost plus present plant cost ceeocevs 24
¥arket valuation per dollar of current annual
earnings A R R R R R A 21

Ay
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RESULTS OF CANADIAN NEW MINE DEVEILOPUENT
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Tirst Class ¥Mines

Ttem

$%.,48
1.49

1.20

$20.60
10,55
7.35
15.40

o wata not availahle

No. of
Mines

14
14
14

L5

15
15

‘Second«01ass Wines

Item

$0.30
0.41
0,15



Chapter 11

The Financial Outlook of the New Gold Mining

Development in Canads,

The material for thls chapter has been taken from
researca work carrled out by Mr, Jesse L, Maury, Minlng'
Englneer, The Lehman Corp. New York City,.A53001ate AT JME,
: Hls article on the financlal results of the Gold Mlnlng
jIndustry of Canada whlch ‘has been publlshed in the Minlng and
_Metallurgy maga21ne, is.- Well worth a close scrutlny by anyone
interested in the 1ndustry. |

Since 1933, there appears to have: been some 162 new gold
mines developed and they have shown sufflolent promise to
Warrant the proposal o r constructlon on each property of a
-~ mill of 50 tons or more dai]y capaclty. 59 of these mines how="
ever, have been fallures, and 1t 1s the remalnlng 103 mines
Whlch have been used 1n this study. These mines have been |
d1v1ded into two categorles'FirsteClaSeoend Seoond~01ass;
‘Roughly speaking, the First-Class mlnes are those Wlth a
present worth in excess of $3, OOO 000 or Whlch promlse to
attain such a - value. The Plrst-Class group 1ncludes 28 mlnes,
~the Second-01ase group contalns 754 ’ |

Unfortunately complete 1nformatlon was not available for'
each of the mlnes. In dlscu551on, calculations baged on any
'1nformat10n which was 1ncomplete were noted and the m1351ng
‘ factors were 1ndlcated.

Table V1 indicates data obtained for 72 of the Flrst-Class

eand Second-class mlnes and were suffic1ent to 1ndlcate the
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extent and eharactef’of their dperations. "GCost of Preproduct-
‘ion~Development" is,theebelanceVsheet item usually shown as
"Development“ as reported at the nearest date to the‘beginnihg
of productlon.“Cost of Present Plant“ is the balance sheet '
item ordlnarlly glven as *Plant and BEquipment® at the latest
date available and without deductlons for depre01at10n that is
the gross 1nvestment in the plant to date. The cost of the.
 property is not 1ncludedo | |

L In Table Vil are llsted the conclusions drawn from the
‘assembled flgures. The more dlagnostlc of these concluslons
are described by the wrlter as follows,~ \

‘Total NeW'Produ01ng Mlnes 162 mines have shown sufflclent

promise to warrant the proposal or construction of a mlll.
of these '. + First-Class :}.,. - 28 .,,;. 17 per cent
| Second-Class ... . 75 .46 % m
; kFallure . essess B9 L., 37 B m
It must be remembered that these flgures do not include many
new prospects whioh never reached the mill stage.

ZPregroductlon Development Expense It was possible to obtain

 this 1nformation for 44 mlnes and at the date production
| began this expense totalled $17 OOO OOO or $390,000 per mine,
. Pirst- Class S Second-Class

cost;per Mine $414 000 : $379,000 -

COst per daily |

ton present cap. 825 | : 1,570

Thesekfigures uphold fhe criterion that low develoﬁment costs
per ton are essential for a erst-Class mlne.

: Plant Cost The present gross plant cost of 44 mines is
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- $27,500,000 or $620,000 per mine.

‘Fiist-Class/ o : Second-class
| Cost per mihe ~ $820,000 o : $366,QOO,

'costlpef daily ton o : :
‘kpresent capacity . | l 540 ' i 1, 490
| The author explalns the hlgher cost per Firgt- Class mlne

by reference to the higher average tonnages listed below.

Preproductlon Development Plus Plant Cost
‘ The oomblned capltal investmente for 44 mines totalled

$44 500, ooo or 31 010, ooo per mine.,

' Flrst Glass , ‘SecondeClass
Gapital investment | ; A S 5
per mine f $1,240,000 N $7ao;qoor
 Capital investmeht, e S -
per‘ton'daily caps - L2;365l o - 35060

Production
One hundred of the mines have a - present total
capaclty of 26 000 tons a day,‘or an average per mine of 260
| tons per day. The ore produced by the 57 of them: averages
$9175 a tonjto gross an average of $3,200 a day each or a total
of $65 500,000 & year. : |

e

First-Class  Second-Class

- Average daily tons capa01ty , 502 165
Average grade o ~ '$ll~05 E $7.50
'ﬁverage gross per mine per day 5, 210 , 1,580

In general 500 tons a day of @ll OO ore appear to .
constltute a hlghly profltable mlne, 165 tone of %7 50 ore

are a marglnal mlne.
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Earnings ~
e Forty-one of the mlnes have earned a total of

$32,500,000 or $78s, OOO per mine. Twenty~tw0 if these(all in

. the Flrst~01ass group) are earning currently'$1 227, OOO a month

or-$56,000 per mine per month. Twenty-one of these Flrst-Class

‘mlnes ‘are earning an average of $4.00 per ton of ore.:Total

earnings have been d1v1ded as’ follows,

5 Flrst-01ass T Second~01ass
f$ota1~earnings to date $28,479,000 &3 829 ,000
Barnings per mine 3 55000 191,000

Market Valuation

Market valuatlons for 74 of the mlnes have been ,
created which total $267 000 »000 or %3 610 ooo a mine, Separated'

the figures are

s | | Flrst-class . Second Class
Total market valuation $223 000,000 $44,000,000
Valuation per mine o 8,750,000 . 945,000

Dividends
Flfteen of the,Flrst-Class mlnes have pald d1v1dends

totalling $17 500,000 or 81, 179 000 per mlne.
Total Earnings Ratios

- The ratlos of total earnings to date to the ,
1nd1cated investment accounts are listed next. The 1ast column
actually applles to only nlnetéen Tirst-Class mines and foure
teen Second-Class mines, 1nstead of the 20 and 14 1ndlcated.

Total Earnlngs t0 Date per Dollar

It is interesting to note here that the First-Class

¥ines have already "paid out® capltal 1nvestment plus twenty

‘ber cent,
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- “Praproduction Present

develonment ~plant ; dgigfgggggzl;?us
| ,,COSt — cost ~ Bresent plant cost
| - 54 mines | $ 2.6 # 1.0 .m
20 First- Class 3.8 1. 49 o 1,20
14 Second-class | W30 Al kﬁ‘k §l5

' Market Veluatlon Retlos

Forty-two of the mines have market values
averaglng @13 50 per dollar of preproductlon development
expenses; or 38, 68 per dollar of present plant cost. Forty of
‘the minesg have market valuations averaglng $5 55 per dollar of o

; preproduetlon development plus present plant.

;Analxsed _
Preproduction  Present Preproduction
development plant - development cost
cost - o eost - plus present plant
‘ - P e T cost
25 First-Class Mines $20.60  $10.55 $ 7.35
15 Second-Class * 3.45 3.23 1,70

The ratlo of market valuation to current annual earnlngs
| of the First-Class mlnes is 15, | |

Independent of" dlvidends of nearly $100 000, OOO annually,
and of purchases of supplles of ebout the same amount the
Canadian Mining Industry has a reservoir of worklng capital
renresented by an excess of current agsets over current 1iab-
ullltles of more than $220,000,000~according to a survey
completed by the’“Northern Miner“'in September 1939,

Although these figures do not take aécount of the great
number of prospecte thatknever1beCOme mines, or‘that have not

~ yet‘come tokdefinite development, the‘conclusion that the



18

recent Canadian ﬁine development on the whole had béen Prof-
itable is inescapable. It seems reasonable to hope that the
rewards gainedvin the more valuable quarter of the successful
mipes will provide a stimulus to prospecting and exploration
for years to come. Candda had entered her fourth period of
activity in the gold mining industry and it gp pears that it

will by far surpass any previous development.,




CHAPTER 111

The Statiétical Procedure
of the

Analysis of Mining Costs
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Ghagter‘lllk,

The Statlstlcal Procedure of the Analy51s of Mlnlng Costs

In thls chapter we are interested prlmarlly in an
analysis of the costs of gold;minlng, endeavouring to reveal
whether gr not the costsjof gqld,mining have'varied appreciably
during the period of 19281to l938, Furthermore,kif there has
- been any‘significant'changelin the costs offmihingfgold, what
has been the effect of this change on the gold mining industry
as a whole? The data Whlch hayebeen ass1mllated for this report
are excellent materlal for numerous studies ih statlstlcs and
economlcs.Tests,of variance between samples of mines and the
corfelathns between various types of~b§ financial organigz-

' atlonsand thelr profits and losses, open fields which students
in statlstics and economics may well investigate in the
'future. ; | |

o In the study of costs in this work, the data havebeen
‘divided 1nto two groups i.e. A and B,

Group A includes eight golad mines(See Table V111l) which
have been operated contlnuously from 1928 to 1938,'dur1ng
which’period the price of gold rose in 1985 from $20.67 to
$55.00‘pe: ounce. The object:of treating these~eight mines
| separately is to determine:whether or not the:new~priCe of
! ﬁgold affectedtheir eosts appreciably.Did their mining costs
“rlse, and if they did was it due to mining poorer ore or
simply because there was less need for preventlng Waéte and'

malntalnlng high efficiency?



Table No. V111

Mines Included in Group A

Mine Number
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Table No. 1X

" Mines Included in Group B

Name of Mine

PiCkle CI’OW oooo;.bc»o‘o.oqo.
Sto Anthony 2890006800 000.0 0.0

Sylvanite B8 8 20008 0400 e
TeCk~HIlgheS ¢80 6000804900
TObU.I'n \;w-'--o’eooo‘.'o.'

Wright-Hargreaves ...........
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Pioneel‘ ooo“owooootoor"toocooo
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MAP OF CANADA

Showing Locations of the

PRINCIPAL GOLD MINES

Prepared by Statistical Depe. . Neabite Thomsen & Co, Led

COPTRILMT

k2

Each black

dot represents the approximate location of a mining property. All of t

he mines shown are either producing regularly now or are expected to be iny t
to show the locations of all the Jarge number o o o A I Bt b atlompt i B ad

f propertics now under zetive development. Exact locations are not guaranteed.
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f Group B 1ncludes all the mlnes of Group A and those mines
fwhich opefated spasmodically or only came into productlon after '
’ 1928. (See Table 1X). The obJeet here was to get as large a
sample as possible of the mining companles of Canada and to
see. (l) whether the strmulatmen eﬁrthe;neW“geld price ‘kept
'some of the poorer gold mines in operatlon and (2) whether the
k'/mlnlné costs of these marglnal and new mlnes were above those

of the mlnes 1ncluded in Group A,

Proflts and Losses

, ’ It is true that the new price of gold gave very
large proflts to the 1ndustry. On the other hand, with the
expanslon of the 1ndustry, andthe 1nclu31on of the near
marglnal mlnee “that would otherw1se‘?5;€\ﬁot been able to
operate except Tor the hlgher prlce, dld the characteristlc

,emergence of losees begln to occur after a year or twof

. The he Semple
| . As stated prev1ouely, all the 1nformat10n on Whlch
/“thls sectlon of the the31s is based was taken from some 250 A
N;balance sheets and annual reports of 42 mines throughout |

Canada. The. complllng and tabulatlng of the follow1ng data wam:f
by far the most dlfflcult part of the thesisg,

The mines dealt Wlth were taken from the more 1mportant,'
gold flelds in the Dom;nlon (See Flgs. 4 & 5) and were chosen
to represent a falr sample of the aurlferous quartz 1ndustry of
Canada. Table X1 glves the dlstrlbutlon of the mines by
prov1nces and years.

As it was 1mpossible’to'obtain information for the'




Table Noe. X

. Number of Elnes Reportlng each Yéar

‘Year L ; Number
1928 eviniiveniniie. 8
k,1929 Cvetes e en e 9
,‘1930 e el 11 |
Lol 0 e s
: 1932'~;.;.;$;;;»...3;;‘il4k |
‘,,1935~.;.....,...,,;.;f 16
1934 eiunienninnina.. 20
1035 e i E e B
1986 eeiii.iliee..... 38
1937 eviinneeverinnn.s 41
1938 v;,...,,.,,,;;.;.; 42

Table Nb. 21 _'

Number of Years each Mine Reported

Number of Yéars Number of_mlnes Reporting for this Periodi

ll ottoolb.obooopbibboooo 8
lo oi:‘o:'o.i‘.Aboorooo»deba
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Table No. Xi1

Terrlterlal Comp051tlon of Yearly Sample

 ;J“=  (Group B. , Number of Mines)

~Province 1928 1929 1930 1931 1932 1933 1934 1935 1956 1937 1938

Ontario - 8"‘ 781  10  ,1®‘ 710  11 "131‘k19; 20  22 kggfk 
Quebecﬂ,  ‘:i'1:1‘~;1: '1,  ;1 ) f,'g 3  ';9 ‘lO“lb}
Besmastl L e e T
British ety g & 6

Columbisa -

TOTAL 8 9 11 11 14 16 20 34 38 41 49
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k ~.embodied in the ~M’anaging Director’s Report here‘w‘ith. "

:V(Non-‘:l"'er‘sonal :Liability)

, ,f'PIONEER GOLD MINES OF B.C LIMITED Lo |

DIRECTORS’ REPORT

o The Sharcholders of

Pioneer Gold Mines of B. C. Limited (N.P.L.)

" Your Directors - herewith present the Tenth Annual Report accompaniéd by the Balance i

Sheet, Profit and Loss Statement and ‘Surplus Account, for the Fiscal Year ending March 31st, =
1938, and the Auditors’ Report. . : : ' ' o

The details of mine work done during the year and pr.ese’n‘t' condition of the property are '

During the year 151,647 tons of ore were mined; but as ;against this extraction, 121,654 tons G
of new ore were developed during the year, so. that the total ore reserves on the 31st of March;, -~
1938, were estimated at 568,488 tons, having an average grade of 422 ounces per ton. - el

’Ap’pr{oxi‘mateiy 13.5 pef" cent. of the 151,647 tons mined and hoisted was di'sca.rdéd in,"t’h’e

sorting plant, and the remainder 130,701 tons were crushed and milled, and produced $2,127,880.35

in gold.

; The amount recOvé’red from o‘r‘«e'mined"and‘ milled e‘qualled $1422 per ton, as against $1‘4¢.'49‘ - G

g

per ton last year. .

‘Before the end of the VF\ina.'nc'ial Year it was decided to sink a shaft a further three levels,
from the 26th level to the 29th level, and- this work is now being carried on. :

After paymént of all expenses of operations, the dividend of 40¢ per share, and providing - e

for income taxes to both Dominion and Provincial Governments, the Company has -added

$147,166.14 to its surplus profits account, bringing the same up to $671,828.84, and the cash =
position of the Company ‘at ‘the end’ of the year has increased to $1,291,542.50 as : against =~

$1,084,083.85 the previous year. s

The Company has staked claims and taken options on other propertiés'in Zeéballos Area; =

Vancouver Island, near Alberni, in the Salmo District, in the Cariboo near Barkerville, and-in: e
Yellowknife District, N.W.T. Prospecting is being done on two of the properties in the

* Zeballos District, and the other properties will be prospected as soon as the snow conditions. g

permit it. A

The Directors take this opportunity of expressing t‘heivrrapprecia‘tiori of the work done R

© by Howard 'I. James as Managing Director of the. Company ; and also the work of the ;
~ present General Superintendent, E. F. FEmmons; the Assistant Superintendent, R. O. Udall;: -

and the Mill Manager, Paul Schutz; ‘Chief Accountant; Ross Thompson; and the other: office, .~

mill and underground staff. e T ' e

Dated the ‘Gth’da/ylgof M'ay,f 1938. | ; o
- : | " By Order of the Board, p |

;  VICTOR SPENCER, President.

ALFRED E. BULL, Secretary-Treasurer.




PIONEER GOLD MINES OF B. C. LIMITED

(Non-Personal Liability)
MANAGING DI RECTOR’S REPORT

, The President and Directors,
Pioneer Gold Mines of B. C. Limited,
605 Rogers Building, Vancouver, B. C,

Sirs:—

I beg to submit the following report on the Company’s operations during the Fiscal Year
. ending March 31st, 1938.

MINE—Development. ’

Development footage for the yéar amounted to 19,7258 feet, and included 14,663.8A feet of
drifting, 2,334.9 feet of crosscutting, 2,336.1 feet of raising and an equivalent drift footage of"
391 feet of shaft stations and pockets in connection with No. 4 Shaft which is to be sunk from

the 26th to thé 29th level. In addition 14,732 feet of dianiond drilling was completed during
the year. ~ ) ; '

. Of the total drift footage, 78.5%, or 11,5054 feet was on the main vein, chiefly below
fourteen level, and 404% of this footage was in ore.. The greater amount of drifting has been
done in the central section of the vein, which to date has been the most productive in the
lower section of the mine. Twenty level is the only level below fourteen which has been

driven essentially the full length of the vein. To the east no commercial ore was found in the

817 feet of drift, although the vein was strong to within about 150 feet of the hanging wall

argillites. Above fourtéen level some very valuable ore bodies have been found in this section
of the vein, and it is proposed to explore the whole east end section again on twenty-five
level during the coming year. At the west end of twenty level, in a footwall branch of the
main vein, high erratic values have been found over narrow widths for a length of 300 feet.
At present twenty-one level is being driven towards this section of the vein with the hope of
finding more consistent values. ~

A Tlittle over 3,000 feet of drifting has been done on' seven branch or parallel.veins, but‘

none of ‘this work was successful in disclosing any important commeércial possibilities. - About
twenty-five per cent. of this work was on the “J” vein, which at one time was thought to have
possibilities of becoming an important producer because of its structural similarity to the main
vein. Development results, however, ‘have been so disappovinting, both in drifting and diamond
. drilling, that no further work on the vein is contemplated. The Countless vein “has - also
received a considerable amount of attention on five level, but without finding any indication
of commercial ore. On the footwall vein, and “27” vein, small amounts of marginal ore have
been found, but in both of these, tonunage possibilities are small and the grade of ore marginal.
Other secondary veins have failed to give any indication of commercial possibilities:

Although considerable drifting remains to be done above twenty-six level, the present
bottom level of the mine, work has been started on an internal shaft which is to be sunk from
the 26th to the 29th level. The shaft is being collared immediately to the hanging wall of the
main ‘vein on twenty-six level, and will pass through a non-commercial section of the vein at
about twenty-seven level, ' '

()



 PRODUCTION.

During the year 151,647 fons averaging 417 ounces per ton were mined. Allowing for e
waste sorted on grizzlies and correcting for ore in transit, 149,639 tons of this were hoisted. to
the surface and delivered to. the ‘coarse ore bins.. From ore hoisted, 19,037 tons of waste:

averaging .02 ounces per ton were discarded in the picking plant and returned to ‘the mine for -~
back fill, leaving 130,602 of 480 ounce ore as the amount delivered to the mill bins. Slightly - o
over 19% of the tonnage mined was from development work, 7% was from sills "an'd“the‘ T

femaining tonnage was from stopes.

- Since opening up the lower levels it has been found ‘n‘e,cessrary to make a Chaﬁge'~in our
mining methods, particularly in the east end of the mine below 14 level. In the past essentially’

a1l ore has been mined by the shrinkage stope method, and only in rare instances has it been - o ;
necessary to resort to cut and fill methods because of local ground conditions. Below fourteen =

" level, however, particularly at the east end of the mine where the vein is in greenstone, the
walls are not strong enough to permit shrinkage stope mining without excessive dilution, and -
it has been found necessatry to mine with. filled rill stopes. This is a more expensive method

~ of mining on a per ton basis, but the cost per otnce of gold is lower than it would be by S
- mining an excessive tonnage of lower grade material in shrinkage stopes. o

 ORE RESERVES.

'I\he“estirr‘lated‘bre resérves,. as at March‘Slst, 1938, amounf to 568,488 tons, having':an -

‘average grade of 422 ounces per ton. This compares with estimates of 597,481 tons of 425

ounce ore of a year ago, but at that time only 386,466 was regarded as positive ore, whereas

in' the present estimate 532,805 tons :is fully developed ore, and only 36,683 tons is in the

probable class. Although ore reserves are 28,993 tons less than a year ago, our extraction has T

been 151,647 tons which means that 121,654 tons has been developed during the year. This is
a creditable showing since, as pointed out in last year’s report, credit was taken at that time
for a large part of the ore which was to be expected within the central and most productive
- part of the main vein above 24 level. . ‘ ' ‘ R

MILL.

No appreciable changes have been made in mill o’pﬂer’ation ‘dtiring the p'astfyear', althéugh
‘this is the first full year in which the new crushing and sorting plant has been in -operation:
Because of the finer product resulting from. two stage criishing, and’ the reduced tonnage
going to the ball mills because of -sorting, it has been possible to shut down a ball mill in
'No. 1 Unit and do all the primary grinding in No. 2 Unit. - .+ ‘ EERPR RO T
Ap[pi"(jximately‘ 13.5% of ore hQ’isted:‘is diSc'arded in the picking plant, and’ the remainder
'is'k,(‘:rushed and delivered to the fine ore bins. ' : : T

N ;Mf‘ill results. wléfé as ffolklvO\}\’z‘s‘:—,:—

08 METIEA oottt e 130701 Tons

Average Heads Ore Milled o oimssrmmsiinsiorci st 0480 Ozs. per Ton-
‘Average Tails Ore Milled ... TS T X)L R
Percentage Recovery i L o . 9680  Per Cent. '
"Potal Recovery—Gold . 60,654491 Ozs.* — 212280107 . (8
Total Recover—Silver 11,383,800 7 B 499828 - ¢ ‘

FEIEIT R R




CAPITAL EXPENDITURES—Plant and Equipment,

Capital expenditures on plant and equipment amount to $62,628.11 as listed below.. The
developmeént of a new townsite on the bench north of the shaft and construction. of twenty
houses, at a cost of $43,054.31 is the largest item in this account. Sundry camp buildings and
equipment include 26 garages which are rented to employees, a new warehouse, carpenter shop,
additions-to the central heating plant and various additions to buildings and equipment.

The relatively small amount spent on mine equipment was for necessary pumps and motors,
mine cars, ventilation and other small incidentals, ‘ ~ ‘

Additions to mill buildings and equipment include a new fine ore bin in No. 1 Unit and a

magnetic pulley on the feed to the primary crusher,

A general 'dis‘c'ribu’tio»n of these expenditures is as follows: o
Mine Plant and Equipment el RSN $ 2,552.68°

- Mill Buildings and Equipment 1,504.12
Power Plant :.. - " 165.69
Sundry Camp Buildings and Equipment e 14,901.31 -

. New Townsite . Sl : » ANREANAE .- 43,504.31
| | | $62,628.11

: NO; 4 Shaft

As mentioned above, a new internal vertical shaft is being sunk from 26 to 29 level. Expense
incurred to date, amounting to $12,210.36 is for work above 26 level, such as raising the shaft
to the sheaves, cutting stations, ropeway and pocket raises.

- Outside Exploration

For the past year the company has been actively engaged in a search for new propeities
and has made numerous éxaminations in British Columbia, the Yukon and North West Terri-
« tories,  Options have been secured on two properties m the Zeballos ‘area on Vancouver Island
and a number of additional claims have been staked in the same district. Favourable ground
-has also been secured in the Yellowknife area, N.W. T\ and in the southern part of Vancouver
Island. -, ’ ' . : SRR

A small crew has been at work all winter on the Friend Group in Zeballos but hothing has
been done as yet on other properties under option because of snow’ conditions,

~ Expenditure for the year on Outside Exploration amounts to $17,370.63.

The very excellent and willing co-operation of the staff and“employees, and of Mr. Spry,
Consulting Metallurgist, is gratefully acknowledged, and T wish to thank all members of the
Board of Directors for their never failing" and helpful advice during the year.

Respectfully /yours,

‘ H. T. JAMES,
- April 30th, 1938, . , : Managing Director.



| PIONEER GOLD MIN}!&

g VANCOUVEH;ITI
Bal.ance; Sh‘eet ‘ﬁzis  ,
ASSETS |
CASH ON HAND and - IN BANKQ—SChedule 1o i ‘ $ 32‘1,898;89
GOLD BULLION—-ON Hand and In Tr’ll’lSlt at Market | k
VAIUE  woreorooe oottt s O ,1757,140.48 '
INVES’TMENTS—;Government and Other Securities at . ’
Cost—Schedule 2 (Market Value $1 194,630.00) - spn s $1, 227 580.35
Interest Accrued thereon ...... et e L : ”9,574 75
. , ~ ' o 1,237,155.1
B $1 736, 194 47
LOANS and ACCOUNTS RECEIVABLE, at Book Value » $ 7,407.94-
- Less Reserve for Doubtful Accounts. ‘ S 1,187.91 T
) O ' : —— e 6,220.03

SUPPLIES and MATERIALS ON HAND at Cost, as per Coah S
Certified Inventones ....... T O PN S S 119, 952 36 s

g ‘ o - flasz 366. 86. .

PROPERTIES and DEVFLOPMENT at ‘Cost,

Pioneer Mine Property and Development. ...cci i L $1 719, 784 67
~ Options and Exploration Expenditure : . 18,747.71
Timber License ... R T LT N A P 15,910.02 ’
. 0 ‘ ; e $1, 75444240
PLANT, BUILDING, MACHINFRY and EOUIPMENT
at Cost—Schedule 3. ~
Mine Plant and Equxpment R R A P S A $ 333,543. 02 -
Mill Buildings, Plant and: Equlpment ........... i e 350,200.63
Power Plants and Equipment ... ST A S .. 247,564.12
‘Sundry Camp Bulldmgs and Equxpment .. 33638925 o e
, 1,267,697 02 .
; R T L w42 (1)
DEFERRED CHARGES : Lo A S 25 24720 (.
' ‘ | $4900,75348 )

VICTOR SPENCER Dlrectm
A, E.BULL, Director.




= B.C. LIMITED ‘
el dity)

VBETISH COLUMBIA

sVarch 31st. 1938

5 LIABILITIES
SUNDRY CREDITORS
Salaries and Wages Payable ... $19,970.06
Provincial Minerals Tax e e, 12,034.17
Directors’ Fees Payable oo 9,000.00
Sundry Accounts Payable oo 48,531.47
———$ 89,535.70
RESERVE FOR INCOME TAXES oo ‘ 179,941.18
DIVIDEND PAYABLE—April Ist, 1938 175,175.00
! - $_444,651.88 (K.
RESERVES
(;’i Depreciatign on Plant, Buildings, Machinery and Equip-
™ ment ... . I $ 572,346.84
’j) Depletion of Mine Properties...ooooeeo 1,444,175.92

2,016,522.76 (L ).

SHARE, CAPITAL
Authorized $2,500,000.00 divided into 2,500,000 Shares of

) $1.00 cach.
‘ Issued, fully paid, 1,751,750 Shares e $1,751,750.00 (r).
PREMIUM ON SHARES SOLD 25,000.00
SURPLUS, as per Surplus Account attached ... 671,828.84
2,448,578.84
$4,909,753.48

REPORT TO SHAREHOLDERS

‘We report to the shareholders that in accordance with Section 148 of the Companies Act of British Columbia
We have made an examination of the Accounts of Pioneer Gold Mines of B. C. Limited (Non-Personal Liability), for
the year ended March 31st, 1938, and we have made an examination of the Balance Sheet of the Company as at
March 31st, 1938, and of the Profit and Loss and Surplus Statements for the year ended March 31st, 1938. In con-
i nection therewith we examined or tested accounting records of the Company and other supporting evidence, and we
K have obtained from officers and employees of the Company all the information and explanations we have required.
We have also made a general review of the accounting methods and of the operating and income accounts for the
year,
In our opinion, based upon such examination, the above Balance Sheet and Profit and Loss and Surplus State-
! ments are properly drawn up in accordance with accepted principles of accounting.consistently maintained by the

reserves, so as to exhibit a true and correct view of the state of the Company’s affairs according to the best of our
information and the explanations given to us and as shown by the books of the Company. ‘We are of the opinion
that the provision for reserves for depreciation and depletion during the current year are adequate, and that such
accumulated reserves as shown in the Balance Sheet are sufficient under the circumstances.

. Vancouver, B. C, RIDDELL, STEAD, GRAHAM & HUTCHISON,
'3 April 26th, 1938. Chartered Accountants.




PIONEER GOLD MINES OF B C. LIMITED

(Non:Personal anbxllty)
VANCOUVER, B.C.

PROFIT AND LOSS STATEMENT
For the Year Ended March 3lst, 1938

',Productnon from 149,639 Tons Hmsted

Gold' Bullion - : ; /¢ -

Miscellaneous Income—Schedule 4 . it seindiid W ,~60,063;16 ;
; » - $2,187,952.51

Cost of Production 0 i A

Mining and Development $637,601.52

Provincial Minerals- Tax ~-390,277.68

Ore ‘Transportation 43,942.05

Mitling T43,561.86_ i

Refining - T 616751 .3 ..

Marketmg 28,369.50- } :

Administrative and General ChafgeS—Schedule 5%

.. $16,200.00

$2,127,889.35.

8482084', 1y

Management Salaries and Directors” Fees ¢ )
Vancotiver and Mine Office Salarles and Expense 120,703:34
* Transfer Fees and Expense 13,547.85
General Expense——Sundry - 41,709.77
- e 92, 160 9% S
Total Cost of Bulhon Produced 991 08108,,
RS Profit before Depreciation, Depletion and Income Taxes P$1,’196,871.43 ‘
Deduct: )
Depreciation .« . ' $112245 92
. Depletion 72 574 92
Profit before Income Ta¥es .. $1,012,05059
Deduct: E =

‘Doinion ard Provmc1a1 Income Taxes

NET PROFIT for the Year ended March 31st; 1938, cartied to Surplus

Account

SURPLUS ACCOUNT as at March 31st, 1938

By Balance, carried forward as at March 31st, 1937

" Add Ne¢t Increase in Sutplis Account for the year ended 1\/[arch 31st, 1938 as per Proﬁt

and Loss Statement

Deduct: Dividends declared during yea
Dividend No. 26 at rate of 10% paxd July an 1937

“Dividend No. 27 at rate of 10%- paid October. Ist, 1937

Dividend No, 28 at rate of 10% paid January 3rd, 1938 -
Dividend No. 29 at rate of 10% payable April 1lst, 1938 ..

§ S2466270°

e BATBSGM
§1a72sm8
- $17517500 L e
.................. 175.175.00
o 17517500
e 57500

’

ALANCE AT CREDIT OF SURPLUS ACCOUNT as at March 3‘1§:t,f 1938;°as shown in-

attached Balance Sheet

THE CLARKE:& STUART.CO, LTD s VANCOUVER, B.C/

70070000 ', o
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'oe_mlnes whlch.had become depleted before 1937 the years
‘ prev1ous to that date are not complete for Group 4. (See Tables

‘”;gX & Xl). However, as the number of mlnes operating 1n those

7]years was also oonszderably less than the number operatlng |

dgftoday, assumptlons based on the early years: of the study should

lfnot be too 1noorrect The ratio of the size of the sample to
f the total unlverse treated ie approxlmately the same as for
“lmost of the years. There isa disorepanoy in that Ontario and
kauebec are. the only provinces represented in the early years
until the entrance of Brltleh Columbia in 1932, aemhere were
mlnes operatlng in Brltleh Columbla and in the other prov-

;1ncee from 1928 to 1952 but it was not poss1b1e to obtaln

 any 1nformatlon on them. (See Table Xll)

Calculatlons

After determinlng Whlch mines would be included in the:l

l‘survey, the next step was to obtaln the annual reports and

‘lbalance sheete of each 1nd1v1dual mlne for as many years as

: p0351b1e. These were obtalned by mall by personal 1nterviews

and from varlous mlnlng publlcatlons.(See Blbllography).
Fac1ng this page 1s tae Annual Report for 1938 of the

Ploneer Gold Mine whloh oontalns toe baelc data from whlch all

the 1nformatlon pertalnlng to that mlne for that year may be

- caleculated. oelow are the- data Wh1ch were noted or oaloulated

for each mfgg’g;gllar to this one. (See nge. 6 & 7 for the

flelds 1nto whlch the master oard was drawn)

1. Yéar -rég~~ 1938 ( (Taken IromgAnnual Report;,Pagefl)g

2. Mine Number -m-a2 (See Table 1X). HMines ooded numerically,
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3. The Total Tomnage Treated by the Mill During the Year.

| 130,602 tons, This figure was obtained by taking the
tonnage h01sted(page 4 of the Report) and subtracting the
"waste(lg 037 tons) from it, 1eav1ng a total of 130, 602 tons
mllled for the year. |
;4 Averege Recovery per Ton of Ore Milled

- $1e. 29 Thls was obtained by taklng ‘“the total value
of the bulllon recovered (%2 127,889, page 4) and dividing it

by the number of tons mllled(lSO 602 tons, from Part 2 above)

giv1ng the average recovery per ton. In thls oase “the value of
the sllver bullion = Jas not sufflclently large to warrant any

correctlon for it.,~‘

5, The_ Number of Ounees'of‘Gold'Produced
60,654,491 oz. This flgure was taken from page 4
of the Annual Report,
,Dlrect Einlng Costs per Ton of Ore Milled

6; Development Work ‘ﬁ | The expenditures for these two

: | operations were combined in‘thie
“ ,7. Eining' R TI | report under the heading of |
“Minlng and Development“ glving a total expendlture of |
$637,601 52(page 8). Thls figure when-div1ded by the tons
mllled gave us a coet of $3.48 per ton of ore milled. Also
1nc1uded under this headingfwas the expense entitled "Ore
kTransportat10n"($45 942.05,page 4) which when figured on a per
ton basis came to 36 cents. ;
. 8. Total The total dlrect cost per ton of ore mllled wasg

obtained by addlng the two "per ton" flgures above together,
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glvlng us a total direct mlnlng cost of $5 21 per ton of ore

~ m;lled.

Costs;per Ton of Ore Milled :

9 General Expense.~ The expendlturestaken under thls headlng

were those comlng under the heading “Admlnlstratlve and General

Charges® (page 8), and totalled $92,160, . 96. D1v1d1ng by the

: ,number of tons mllled a flgure of 70 cents for the cost per

ton under this category was dbtalned,

10 Milllng Cost. This flgure($143 , 561 .85 ,page 8) was d1v1ded

,by the tons milled to glve a cost per ton mllled of $l 09

11l Total Dlrect Operating Cost., On adding the flgures under
“the headlngs 6 7 9’ and 10 the direct cost per ton of ore -
‘ndlled was - $7.00

125 Overhead. Under thls headlng the expendltures entitled
"Reflnlng" and “Marketing (paoe 8) were included and brought
to a per ton ‘basis, they gave an overhead cost per ton of 26¢.

‘15. Total Dlrect Costs Includlng Overhead, Obtalned by adding

~the flgures in Sections 11 and 12,,g1v1ng a total dlrect cost

of $7.26,per ton of ore milled.

14, Development Work. There was no expenditure for development

Work 1n 1938.i

15, Depre01at10n. Thls expenditure was $112,245 l2(page 8),

‘and an a per ton basis was 86 cents per ton.
‘16. Taxes. The amount paid in taxes in 1938 was $l64 184,45
 (page 8) and on a per ton basls was $1.55 per ton.‘

'17 Extra E;pendltures Includlng Depletlon. Thls 1tem wag for

depletlon only and amounted to §72,574, 92(page 8). On a per

ton basis it came to 54 cents per ton,
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18. The~Tctal Cost per Ton of‘Ore Eilled; The value for thls

sectlon was obtalned by adding the flgures in sections 13,14,
15 16 and 17 For thls year the total cost per ton of ore
mllTed was %10 22,

Cost per Oﬁnce of Gold Produced

In order to arrlve at the productlon cost per ounce

of gold it has been necessary to vork out ‘the ratle ‘between

‘milling costs per ton of ore and the gold recovery value per
'ton of ore, The ratlo of~goldfrecovery per ton in terms of
dollars d1v1ded into the flxed or selllng price of gold glves
the ounce recovery per ton,. In this way the cost of productlon

‘per ounce of gold is thereby deuermlned.

(a)‘ | Mhrketrrrice per‘cunce'offgold

Value of gold recovery ver ton o ;
’ Thls ratlo glves 1n ounces the productlon of gold per
ton of ore. ‘

The cost of produ01ng one ton of ore may then accordingly
be equated Wlth the ounces(or fraction thereof) of gold
recovered per ton of ore mllled.° |

(p) Market Prlce per ounce of gold x Cost of producing one
: . o ton of ore

Value of gold recovery per ton

= Cost of producing one ounce of goldy
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3.9° Dlrect Cost per Ounce of Gold Produced. This flgure was
obtained by taklng the figure 1n Sectlon 13(tne dlrect cost

of mlnlng,lncludlng overhead) and multlpljlng it by $35. OO(the
'prlce of ﬂold) The product was then divided by the average~
recoverj per ton and the result was the direct cost of pro-}
rduolng an ounce of gold. | |
(e g, ) Cost per ounce of gold produced =

o=t

cost of produclng'a ton of ore x the price of gold

average recovery per ton
The result for thls calculatlon came to $15 60 per ounce of

gold produced in 1938,

20, Total COSt per Ounce of Gold Produced. The ‘same procedure

2

'was performed as 1n Sectlon 19 only substltutlng the Total
Cost of produ01ng a ton of gold(Sectlon 18) in place of the
direct cost(Section 13). |

(e .g ) Cost per ounce of gold produced -

total cost of producing a ton ofkore x the price of gold

average recovery per ton
x The result of fhvs computation was a total cost of

~o21 97 per ounce of gold produced,

21. Value of Bullion Produced during the Year. This value was

obtained from page 4 of thelreport‘»- $2,127,889.35,(As there




25
 were. too . ‘many figures to punch all the information on one
, punch card 1 the data were d1v1ded into two parts,

, The Seoond Set of Data _were Numbered Alphabetlcally. -

A. Year and Mine Number. Obtained from the report.

B. D;vldends pald; The value was obtained from page 8 of

"the report.;ﬂor 1938 they amounted to $700, OOO

c. Profit or Loss. Thls sectlon was included to indicate

'whether the mine made e profit or loss on each ton of ore‘
milled. On the tabulatlng card a “one“ ~was punched if a profit
was made and a “two" was punched if a loss was incurred,
D.,The Amount,of Profit or Loss per Ton,  This,fesult~was

mANEd ; FromT fhe Gue b g s Fabve Y Per Tk

4,obta1ned by subtract;ng the total cost per ton of ore(Sectlon

“4), The amount for thls year was. $6 06 per tom,

B Prcflt or Loss for the Year. Thls sectlon was 1ncluded to

perfgrm the same function as. Sectlon 0, On the tabulatlng card

“one" wa.s punched if the mine made a proflt for the year and -

"two" 1f it made a 1oss.‘

‘ F. The Amount of Proflt or Loss for the Year. Ehls flgure was
‘kobtalned from page 8 of the Annual Report and the proflt for
1938 was $847,866.14, e
' The Balance Sheet.’ All of the 1nformatlon for thls

section was taken from pages 6 and 7 of the Annual Report.

G+ Current Assets, : Under thls sectlon were 1ncluded the

fellowing 1tems’ (a Cash on hand

{ Gold bullion
Investments
Loans and Accounts recelvable
Supplies and ‘materials on hand

(DQJOO"

kThese~items gave us a total of current assets of $1, 862 566 86

H, Déféiied'ASSefs, Deferred charges were included under ‘this

1y  See Instruction Book,
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section and amountedfto $25;247.20k

I Fixed Assets. The following items were taken as fixed

assets (a) Properties and development(Propertles at actual cosf}
(p) Plant, buildlng,machlnerj and equlpment°

These items gave s total of fixed assets of $3022,139, 42,

7. Total Assets. These ‘amounted to $4,909,753.48,

K. Current Liabllltles. Under this sectlon were 1ncluded the.
1tems, - (a) Sundry Gredltors |
(b) Reserve for Income Taxes
| (e) D1v1dends payable.
The total current liabllltles amounted to @444 651 +88,

L., Accruals or Deferred Liabllltles..Thls 1ncluded the

,“Reserves.@ The amount was $2, 016 522 76

'M; Fixed Llabilltles.' This item was taken to represent the

flxed capital and so only 1ncluded the Share capltal 1ssued
and came %o $1,751,750,

The results of,thefabove'Calculations Wereefébulated oh’
| accounting paper and were then transferred to "punch or tab-
ulatingycards" by the use of the Internatlonal Buelness
‘Punching Meohine. ‘The data were then in g form ready for use
1n the statistical machlnes. Flgures&ﬂlndlcate the flelds
1nto which the two master cards were d1v1ded for this survey.
For a complete description of the tabulating card and the use
of the Internatlonal Buslness ﬁechlnes in this survey gee the

'acoompanylng book of 1nstructions.




CHAPTER 1V

Analysis of Mining Costs




Figures 8 to 22 inclusive
relate to the data of
‘the Group A Mines.

- ( 8 mines )
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Figure 12,

The Total and Direct Costs of

Producing One Ounce of Gold for

Eight Canadian Gold Mines.(1932)

Mean Direct Cost. §$ 11.32
lMean Total Cost, $ 14.72
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Pigure

15.

The Total and Direct Costs of

Producing One Ounce of Gold for

Eight Canadian Gold Mines.(1935)

Mean Direct Cost. § 14.16
Mean Total Cost. $ 18.35
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Figure 16,
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Frequency, ( in 000's of ounces. )
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CUMULATIVE CHART OF THE DIRECT AND TOTAL COSTS OF PRODUCING ONE OUNCE OF GOLD FOR

EIGHT GOID IMINES. 1928,

Frequency, ( in 000's of ounces.)
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CUMULATIVE CHART OF THE DIRECT AND TOTAL COSTS OF PRODUCING ONE OUNCE OF GOID FOR EIGHT GOLD
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ECONOMIC CUMULATIVE CHART OF THE DIRECT AND TOTAL COSTS OF PRODUCING ONE OUNCE OF GOID FOR EICGHT GOLD MINES.1928
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ECONOMIC CUMUIATIVE CHART OF THE DIRECT AND TOTAL COSTS OF PRODUCING ONE OUNCE

OF GOID FOR EIGHT GOID MINES.1938.

Costs, ( in dollars.)

25

23

19

17

15

13

11

I

|

|

|

[ S o T’ Tl i e ey

Mean Direct Cost.

Mean Total Cost.

e B e e e N LS L) RSN Ll hee) Sy (PR ) L
o o o o o o o o o o o (=] j= o o o o 2 o o
o o o o o o o o o o @] o o o &) o O 8 o o
— 0 Lp] <# [Te] 0 B~ (9] L=2] (o] — o S <H n (o] - et} o

— ~ —~ ~ — — — — i i [aY]

Frequency, ( in 000's of ounces.)

(18

2 aINBIa



Figures 23 to 33 inclusive
relate to the data of
the Groﬁp B Mines.
(8 - 42 mines)




( in 000's of ounces.)
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Frequency, ( in 000's of ounces. )
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Frequency, ( in 000's of ounces.
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Frequency, ( in 000's of ounces.)
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Frequency, ( in 000's Of ounces. )
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The Total and Direct Costs of

Producing One Ounce of Gold for

Thirty-Four Canadian Gold Mines,

Mean Direct Cost. $ 15.54

{ 1935).

Mean Total Cost. $ 23.25
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The Total and Direct Costs of

Producing One Qunce of Gold for

Thirty-Eight Canadian Gold Mines,

. (1936 ).

Mean Direct Cost. $ 15.55

Mean Totzl Cost. §§ 21.51
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Frequency, ( in 000's Of ounces. )
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The Total and Direct Costs of

Producing One Ounce of Gold for

 Forty-One Canadian Gold Mines.

(1937 ).

Mean Direct Cost., % 15.37

Mean Total Cost. $ 20,89
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The Total and Direet Costs of

Producing One Qunee of Gold for

Forty=Two Canadian Gold Mines.

(198 )

Mean Direct Cost. $ 16.80

Mean Total Cost. § 21.81
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Chapter 1V

Analyeis of Mining COStsf

Dlrect and Total Costs of Mlnlng,r

’ On examination of Flgures 8 to 33, 1t is apparent. that

'the direct and total coets of mining have 1ncreased during the
perlod etudled from 1928 to 1938, Thls increase is indicated

l;ln the cost curves for the two groups of mlnes which have been.

’rtreated separately, Group A is composed of eight mines and
Group B of all the mines for which 1nformation was. obtalned.

? The cost curvee, 1nstead of being. regular are dlscontinuous

~and show the wide varlatlon 1n the coste of gold mining within
the 1ndustry. Were it p0581ble to 1ncludek in this study all ;
 the gold mines in Canada “would smooth cost curves be obtalned,le
4i£ﬁ2 gaps in the contlnuity of the present ones be. filled in
by the ‘included data? In the event of this, the”emoothlng",of
the present frequency curvee would be Justifiable, but whether
thls is the case or not is alfflcult %o determlne.

o Since the eight mines included in Group.A are euch large
‘companies and produce a large proportion of the total gold
 recovered in Canada, their 1nclu51on in any. study is bound to
~weight the results of that work, Beoause there is such a large

disperSIOn in the coste of these major producere,the practice ;
of 'smoothlng" the frequency curves is not Justifiable in this

case. However;'es”these mines are responsible for such a large |

’part of the total gold produced in Canada, it is reasonable to

assume that even if all the producers were 1ncluded the




Table No, Xlll

The Mean Total & Direct Costs of Produclng One Ounce of Gold

Group A = Elght Mines

‘Year Mean Direct  Standard Mean'Total Standard
- Bost = Deviation Cost Deviation

1928  $ 11.55 b2 f13.45 § .49
1929 ‘ 11.12 “,, o 2 88 ‘ 13,45 2,5é
1930 10?25 'l - 2449 13,16 2.63
1931 10.90 . 2.8 14.27 4,36
1932 11.32 2.9 1492 3,50
1983 1375 2,88 17.67 2.67
1934 12,96 . 3.40 1755 2.85
193; | "14,16, 3.87 ' 18435 'w,5.7§7
1936 14,32 3.57 19,62 4,56
1937 15,37 3,06 20,92 - 4.11~
;1938 15,78 3,00 20,22 3.32
| Groﬁp‘Byée,All Mines P |

1928 11.55 2.49 13,45 2,47
1928 1119 2,95 ©13.50 2,87
1930 11.08 . 3,09  13.65 5,47
1931 11,10 2,72 14,03 3,74
1032 10,7 3.54 15,15 4,04
1933 14.23 3,78 18,51 4,44
1934 14,94 4.7 19,13 4,50
1935  15.54 4,84 23,25 4.83
1936 15.55 4.2 21,51 5,25
1939 15.37 . 3.87 20.89 4.62
1938 16.80  3.85 21.81 4.70




Table No. X1V
Costs of Milllng One Ton of Ore

Group A -~ Bight Mines

Co Mban Direct Standard Mean Total - Standard
Year Cost - Deviation Cost . Deviation

1928 $ 475 $ .95  $5.59 1.3
1929 5,19 1.31 5,92 1.63

1930 | 5.06 1,08 6.1  1.54
1931 484 .86 6.15 1,01
"1932\'  B T 641 1,05
1933‘“ Y Y 1 s | .92 6,43 1.26
1034 474 R .04 o 6.70 | - 1.58
1935 4,03 .85 36 1,69
| 1936',‘ 5,05 RN - R S 1.4
C1emw "5.43' \ o AL ~ 1.28
C1e38  sav - T RT 1,11
| | e Group B =~ All Mines ;

Jlses 45 5 5,59 1,32

1e39 ‘4,70 130 5,04 1.65
1930 5,07 69 6,48 1,54
1951 503 08 6.21 1,06
1932 505,92 6,70 1,67
| 1053 EE 4;86/‘ e91 6.83 1.82
1934 4,95 1,453 7,09 2.26
1955 a0 1,54 8,07 2470
1936 5.58 1.53 7,78 2,34
1937 . b5 1.47 700 2.69
1938 5.50 1.55 7.47 2.21




YEARLY AVERAGE DIRECT AND TOTAL COSTS OF PRODUCING ONE OUNCE OF GOID FOR EIGHT CANADIAN MINES. (1928-1938).
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YEARLY AVERAGE DIRECT AND TOTAL COSTS OF PRODUCING ONE OUNCE OF GOID FOR SELECTED CANADIAN MINES (1928-1938).

Costs, ( in dollars. )
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YEARLY AVERAGE DIRECT AND TOTAL COSTS OF MINING ONE TON OF GOLD ORE FOR EIGHT CANADTAN COID MINES.(1928-1938)
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YEARLY AVERAGE DIRECT AND TOTAL COS

(1928-1938).

( in dollars.)
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statistipgl measures derived therefrom ﬁould not vary
appreciabiy'from'those derived in this study;
| The cost curves in Flgures 8 to 18 for Group A and Flgures
25 to 33 for Group B shift to the rlght each year, show1ng the
amount of 1ncrease annually for each group, The dispersion of
costs for Group~B,(Figs; 25«53);shpws a marked increase 0=
,wérds the end of the period in comparison to the beginnings
This inCreased disperéiOn might<bé explained by'the‘inclusion
. in Group B of many new mines whose development costs wouid*be .
abpve nox"‘rnalr0 The rising'secular'trend»of the costs of'fhese
‘two groups is best shown in Tigures 34 and 35, in which the
mean direet'and total;costS‘of mining one ounce of gold;héve
been'plotfed;.The\standard‘deviatiOn(amOunt of disperéion) of
.the cbsts are;plotted for éach’yéarfasfdottéd lines. ﬁécauSe
of the inciuSiOn in Grdﬁp B of many newfmining-prdﬁérties‘
whose deVeldpm€n£ﬂcOsts‘are'usuaily'high, the total increase -
in'thefmeéﬁ tbtal and direct costs fdr’Group'B‘ié'greater'tﬁan
‘that of Group & |

The mean total and dlrect costs of mllling a ton of ore
have also been-cqmputed. In this survey ﬁhefcosts~per ounce of
goid’produced will be dea1£‘ with solely.As they afe based on
the cost per ton of ore milled ,the ratio increase of the two
groups of data Wlll be identical. The former was computed for
'comparlson purposed Wlth data 1ssued by the different minlng
companies.

The "T" test was applied to the.arithmetic means.for the
different yezrs from 1928 t0.1938 for both groups of mines,

Thig test indicated whether the 'samplés treated hate been
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Verawnofromqthe same or fromfdifferent universes,

where

Xl isg the mean of the first sample and N1 1s the number of
'cases in the first sample.-§g e1s’the mean of the second
ksample and Ng. is the number of cases‘inkthe~second ‘sample.
;'S is the average standard dev1atlon of the two dlstrlbutlons.l
B In all cases 1t wasg found that the dlfferenoes in the
:'means calculated for the m ines of Group A and those oalcul-‘
ated for Group B Were not statistically 31gn1flcant That 1s,
: the dlscrepancy in the values of the- two means could be
attrlbuted to errors in sampllng. The mean total and direct
coste of produclng one ounce of gold for the elght mines of
Group A ‘were ‘not Judged 51gnlficantly 1ess than for the
country as a whole belng compared to Group Be: The two samples
apparantly came from the same homogeneous parent populatlon.
Proceedlng on the assumptlon that the data has been taken
kfrom the same parent populatlon, we may now set llmits w1th1n
which the true mean costs of the mining 1ndustry as a Whole

will fall. Taklng 1928 as an example, the mean dlrect cost of

produclng one ounce of gold for the mlnes of Group A is @11 35

| 1. See Mllls Statlstlcal Methods, N .Y, 1938, Henry Holt & co.

page 606.
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and the mean total cost is $13, 45 ‘Within what llmlts would
the mean dlrect and total costs fall if all of the gold mlnes

in Canada were included in the sumary? Given the formuls

63 :\*' S ; , where
’ v ¥ - 1 : ;
M" is the standard deviation of tﬁe meah(which we are
Calculating)~ 8 1is the standard deviation of the sample we
‘are using; N is the number of cases ineluded in the sample,
the standard dev1atlon of the mean direct cost of produc1ng
one ounce of gold in 1928 15’

6y = 2e4l . 8 91 ' (See Table 13 for 8 & W),

b e

For the total of producing one ounce of gold the standard

dev1at10n 18

fu = 24 . g

Therefore, for 1928 we may assume that the ohances are 68 out
of 100 that the true mean direct cost of produ01ng one ounce
of gold for all the mines in Canada lles between $12.46 and
$10, 64 Also for the same probabillty, the true mean total cost
for that year lies between $14,39 and $12.51, By u51ng the above
‘_formula 11m1ts may be set for every year within which the true
ﬁean mining costs of all the mines inkcanada 1ie.

; From 1928 to~l952,kthe mean direct and total costs of the
two studies femained fairly constant. The fact that up to

1932 the sample B is composed mainly of the mines of Sample A
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ei'would exp}ain:the similar trend of costs for‘thesé two separate
studies. As the eight mines constituting Group A are by far the

most important producers of gold in Canada, they will Weight
~GroupeB in which they are included, in proportionkto their total
'productlon of gold. Thelr costs ete will be reflected in the
final results of that study.
From 1932 to 1938 the secular trend of the mean and total
costs of both series is upwards, belng fairly regular in each
. case.s The sudden rise in the total costs of Group B in'1935,
(See Fig. 35),\is,the reeuit of_fhe inclﬁéion in the sample‘of
that year of some 14 new mlnlng properties whose high develop-’
ment costs came under this division. Figure 6 1ndlcates the
items 1ncluded under total and direct costs and those of dev-
‘elbpment and exploration.edepletiOn and depreciation which are
always high for a~hew‘mine,jfallFWithin thisfcategory. The fact
“that‘therefis no rise“iﬁ the direct cests apprears to sﬁbsten~
“tiate this hypothesis. »

There has been an increase in the direct and total costs
of mlnlng gold in Canada from 1928 to 1938, This increasé has |
been shown to have taken place in the study of elght gold mines,’
(Group A)whlch have operated contlnuouely during that period,’

eTheSe‘costs are also shown to have increased for Group B which
inciudes samples’of from 8 to 42 gold mines,’depending on the
yeer studied. The increase in costs has been gteater for~Group
B thah for Greup A, The question is riow Taised as to why thise 
increase took plaee. | | |

In analysing the increase in the costs of production the

data used were those pertainingkto~GroupkA, as the mines




Legend for Mining Costs.

Chart (a). Chart !b!.

(1) Development costs.

(1) Mine development. ————
(2) Depreciation.

(2) Mining costs.

R o o ——
(3) Total direct mining costs..

(4) Extrg expenditure including
(4) General expense. '

depletion. .
(5) Milling costs.

(5) Total cost per ton of ore milled.

(6) Total direct operating costs. _ _ _
(6) Total direct cost per ounce of
(7) Overhead.  _ — —
' gold produced. _ _ __
(8) Total direct operating costs
(7) Total cost per ounce of gold produced.
plus overhead.
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includedin fhe‘yearly sample were: the same iﬁ each case. Thﬁs
:} any dlscrepancy due to the 1nclu31on or exclu81on of dlfferent

" _mines was av01deda | | |
On examlnat;onﬁ of Figures 38 and 39 this'rise,iﬁ,mining
costs may be a’ftributed mainly to two items,- taxation and
‘:general overhead. Taklng 1928 as the base year, the percentage
increase or decrease of each item composlng the total cost of
produotlon of gold has been plotted for each year from 1928 to
',1938 Taxatlen shows by far the 1argest proportional 1ncrease,“
- risging until 1937 when the taxes paid in that year were 1 0057‘
-of the taxes pald in 1928 Tne rise in overhead expense is not‘
80 drastic,,rlsing to 4607 in 1935 and dropping to 440% in 1937,
of the proportlon expended in 1928 for thls 1temo It must be :
kremembered however in 1nterpreting these charts that these
percentage flgures are the relatlon of the amount pald out for
~each item 1n a given year, say 1937 t0 the amount pald out in
the base year of 1928, It is not the proportion which each item
’composes of ‘the total costs of mining for each year, but it is
' the percentage increase in the item over,hhesperiod atudied.
For this reason, the‘magnitudefof their increase is not reflected
proportionately in the rise of the total and dlreot mining
costs as a whole. |

| The relationship of the individual items compoSing the
total costs is shown ianigure'40~whichkindicates’the ratio of
eech[eost item to the total cost for each year studied. It is
apparent that these two items, overhead and taxes(mainly taxes),
are by far the most important factors in bringing about the

increase in mining costs in the industry. In 1928 together they
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camposed approx1mately 37 of ‘the total costs and rose steadlly
until in 1938 they composed approxlmately 277 of the total
’ minlng eosts'fThe overhead expenses 1ncreased from 17 in 1928
o 6% of the toﬁei mining cost in 1938. and the expendlture for
texes 1ncreased from 27 in 1928 to 21% in 1938, o
This would seem to substantlate thefclalm,of the average’

| mining men for less taxation,.claimingkthat it would:result
in increased mine development, It would appear that thls ig:rm;a'
' 1ncrease in the proportlon expended for taxes and overhead of
mlnlng costs as a whole, is the pertlnent questlon, not that of
a slight 1ncrease of approx1mately 87 in the toﬁal mlnlng costs;
The 1ncrease from 3% in 1928 to 27% in 1938 of the percentage
expended for taxes and overhead would explain the Tises of sthe

8% in the total cost of gold mlnlng. Though these are not the
only items which 1ncreased they account substantlally for the
sllvht rise during thls perlodo ) ,
| ‘O;ganlzatlon and Qperation of the Industry fram 1928 to 1938

Figure 41 which'shows the total fixed assets of the eight

- companies 1ncluded in Group.A 1nd1cates that there was no

change in the flxed assets of these companies when the price of
gold rose in 1933, In view of the fact that there wes no

‘ expan51on in the capltal~equipment of these mines along w1th

| the rige in the priee,df gold, the economic theory of margine
alism appears to be.upheld.yinstead of thefexisting producers
‘expanding the size of their plants to meet and take'advantage
of the increased value of bullion, they continued %o operate

at their present capacity and new mines were established which

took advantage of the increase in the price of gold. Some of
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these mlnes, as mentioned prev1ous1y, were sub~marg1nal
producers but Wlth the increase in the brice of gold they
could be operated at a profit. Others were not marginal,mines
but Were'new‘developments resulting from the increased prosp=-
'eetlng activity initiated through the revaluation of gold° There
Uis however a modification to be made in statlng that the mlnes
in Group.A did not 1ncrease their production 1n 1933,
Flgure 44 indlcates that the tonnage treated 1ncreased ‘
3sllghtly from 1933 to 1938. This might be explained by the fact
thet the mlnes were not operatlng at full capaclty previous to
1933 and thisg sllght 1ncrease in the tonnage treated brought
thelr operatlons up to the po;nt where they were running at full
capacity. ‘ }
A large proportlon of the 162 new gold mines in Canada which
were studied in Chapter 11l have be;n new mine developments,
| Group B 1ncludes many of these new mines in 1ts yearly’sample
and in chart 42 the average value of the fixed assets per mine
for this group from 1928 to 1938 is plotted, It is apparent
that the average valuerper mine for this item decteases each

- Year and may be attrlbuted to the 1nclu51on of the new minlng
propertles in the sample treated, the fixed assets of which

| would undoubtedly be on a small scale during the flrst years

’ of productlon. | ‘

The same secular trend is shown in the fixed liabllities

(capltal stoek) of the two groups studied, There 1s no 1ncrease'

in the 1ssue of stock for the elght mines 1neluded in Group,A.

(See Flg. 41). There is a decrease in the average value of the
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kstock‘per mine for grbup B (see Fig. 42), The reasons for this

br'decrease are identieal to those set forth in the previous

'paragraph explalning the decrease in the average value of
flxed assets per mlne for Group B. |

The,d1v1dends paid by the mines in grdup & show an increase
| for this period(See Fig. 4?) However when all the mines are |
included as in group B, the average d1v1dend Jpaid. per mine
;'decreases(See Fig, 42)..Aga1n this phenomenon may be explalned
by the 1nclu51on 1ﬁ ~the sample for group B of the new prop~
erties. It is unllkely that these new mines would pay any
dividends for a few. years as any proflts would probably be
; used to further development Work or set up depletion reserves;'

Detalled Analysls of Group.ﬁ Mines

In Pigure 43 the actual and cumulated gold productlons of
; the elght mlnes 1nc1uded in graup A are shown. From 1931 to
1932 the actual production of gold in ounces 1ncreased sharply
and was probably the direct result of an 1ncrease in the
tonnage treated during that‘year(See‘Fig. 45), Also the value
of the,bullion‘for'that yéar increasedhﬁroportionatély(Sée
Fig. 44), From 1932 to 33 the gold production decreased‘and
~this may be attributed to two factors. In the flrst place the
tonnagévtreated;during this year decreased sllghtly from the,
previous year and as 2 natural result we would expect a
k‘decrease in'the amount oftgold produced. On the other hand,‘fhe
decrease in the number of  ounces was’far greater injpropOrtgf
idn to the decrease in the toﬁnage milled and this decrease in

goldkproduced’might be expalined by the mining of ore of a

lower grade(i,e. less gold content) From Flgures 43, 44 and 45




Figure 46.

The minin§gof lower grade ore.

(a). The paying‘vein of the mine.
{(b). Ore removed in the mining procéss and which under the old price
of gold Was<‘idi30arde‘d&.,as waste. With the new price of gold it is

refined and the gold content is removed.,

{e).waste which is removed in the mining process,

0 e s g e s e s e i v




Figure 47.

The minihg of lower grade ore.

o
S0

(a), The'paying vein of the mine.

(). Ore removed ‘in the mlnlng process , all of which was treated for

the gold content at the 0ld price.

~

(¢). Under the new price of gold this additional ore is mined for the

gold content is now Of'sufficient‘valué~to pay the expenses necessary

for recovering it.

D s s s > s s g
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it is apparent that the gold production, the tonnage milled
and the‘valﬁe of the bullion produced all increased, and from
1933 on 1t appears that the gight mines in group,A contlnued

to mine 1ow grade ore with satlsfactory results,

The Minlng of LOW'Grade Ore

The praetiSe‘of mining*loﬁer grade ore when possible is
-carried out by most mlnlng companles and is done in order to
"prolong the life of the gold mine. The rise in the price of
' gold in 1933 -‘enabled many mines to. develop and mine large
.bodies of ore which otherwise could not be handled at a profit

; ‘because of thelr low gold content. l

| Inggeneralythereware/two,methods‘iﬁ'which the marginal‘

ores,are utiliZed depending upon the type of depoeit'in*eech

‘case, If a mlne is operating successfully on a deposit which
15 of the tywe shown in Fig. 46, the majorlty of the rock

‘Whlch is remaved in the tunnelllng process is discarded as
waste, It has not sufflclent gold oontent to bover'the expenses
necessary'fér its‘recovery, but still it ie’necessary fo‘blaet

and remove this rock in order to extract the ore of the payinglxl
vein. No larger tﬁnnelkOr shaft is constructed than is necess=
ary to‘ennable‘the miners to work and removed the high grade
mineralized rock. With the rise in the price of gold this ore

‘which had'previously been discarded, has a gOld content Which’
is now of sufflclent value to cover the expenses of the
mllllng etc necessary to recover 1t. As a result most of ﬁhe
rock which is removed 1n~the tunnelling process is put through
the mlll and the gold removed. In most cases it is profitable

to mill the ‘waste rock whlch had been dlscarded previously
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asit is no, longer a submarglnal ore. This ore and that Whlch
is removed from the mine 1tself may be treated very economs

1cally as the fa0111ties necessary for its ‘handling are alreaiy
installed for mlnlng the higher grade ore. P0551bly this ine
; crease 1n the tonnage handled will reallze greater efflclency
from the. equipment through full capacity operations whlch the
treatment of thé addltlonal ore mlght entall

The other type of gold dep031t is 1llustrated in Flgure 47.
:.The present paylng vein is in the centre of the tummel and all
of the rock which 1s removed in the tunnelllng Process is of

\ sufflclent gold content to warrant 1ts refining. However, the

‘rock which composes the Celllng, floor and Walls is not of \
 sufficient gold content to warrant its treatment and so the
 tunnel 1s maintalned at its present size, These are the assay
marglnal ores of a gold deposit, In the first 111ustrat10n they
did not extend to the walls and floors of the tunnel but were
mined durlng the tunnelllné‘sz?ge;eﬂﬁzgggfded as waste. With
'na rise in the price of gold, this ore,whlch previously lay
outside the assay margin, had a gold content which is now of
suffieient value to’covef'the expenseskincurred in the,mining
kand refining necessary to obtain it. The walls of the tunnelk ‘
are made wider and the floors and.ceiling are extended to a |
point where the ore becomes marginal., That is, the value of
the gold content Just covers the expense incurred 1n recovermgg ‘
it, Aas in the previous mllustratlon this operation may be o
carried out very economloally for the facllltles necessary for
the work are already’lnstalled.'

It would appear from the previous conclusions that'operatigﬁsﬁ
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of this .type have been carried on by the eight mines of

) group A since 1933. Their tonnage has shown a steady increase
since that year but their actual gold production in ounces
has, on the whole, remained fairly constant, The life of a
mine is prolonged by this operation and it would appear that
these mines are reserving their higher grade ore to be nined

in the future.




CHAPTER Vv

Financial Organization of the Industry




Chagteryv

'Financial Orgahization of the Industry

In the prev1ous chapter it was shown that w1th the |
1ncrease 1n the prlce of gold in 1933 the mlnes operatlng at
that time(Group a) 1nstead of continulng the mlnlng of rich
ore, began to treat ore of a lower grade, As a result a smaller'
production of gold was obtalned but the new value of this de-"
ereased productlon was stlll appre01able. For the elght mines
klncluded in Group A the value of their total bulllon produotlon
rose from forty-seven and a half mllllon dollars 1n 1933 to
31xty-seven and three quarter million dollars in 1938(See Fig.44
The number of ounces of gold produced in 1933 wasg approx1mately
one and six—tenths million oumms 5 and in 1938 1t had only
risen to about one and three-quarter mllllons. It would appear
’then that although m1n1ng lower grade ore, the 1norease in the
"value of the bullion produced would warrant an expectatlon for
‘these mlnes of 1noreased proflts whloh is the case as is shown ’
in tables 15 and 16, Flgure 41 1ndlcates that with thls 1ncrease
in the value of ‘the bulllon produced there was an 1ncrease in
the amount of d1v1dends pald out during these years. In 1953
’the total amount paid by these companles amounted to eighteen
mllllon dollars and rose to approx1mately twenty-seven million
dollars in 1938(See Fig, 41) The amount paid by each mlne for
the perlod 1928 to 1938 is indicated in Tables 15 and 16. It is
rather interesting to note that there has been a constant ratio

between the number of mlnes whloh have shown a 1oss after

‘d1v1dends have been pald and those which have shown a profit,
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{ ‘Déte 1isted by year:)
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Figures 48 to 58 inclusive

relate to the data of

the Group B Wines,

(8 < 42 mines)
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:;Thls ratio is illustrated in Flgures 48 to 58 and proves the

' fact. that the shareholders of the corporations recelved the
'beneflts arlslng from the 1ncrease in the price of gold There

have been no large accumnlations of undlstrlbuted proflts, the

\ companles paylng out. thelr proflts in the form of d1v1dends
after thelr costs have eeen met. As the sample treated 1ncreases

~1n 31ze from 8 mines 'in 1928 to 42 mlnes in 1938 the ratio of

‘ t~pr0f1ts to 1osses is malntalned showing thls procedure to Dbe

Tthe practlce of not only the large m1n1ng companles, but also
‘dthe smaller new developments which are 1ncluded in the samples
af later years. | | |
Many of the largefgold miniﬁg cOmpanies in Canada are owned
Cor controlled by holdlng companles or nvestment houses, but Just
‘how. 1mportant a factor 1nvestment ‘is in these companies 1s not
h known. The Ventures Limlted have the controlllng 1nterests of
COnlarium Beattle ‘and Canadlan Jalartlc Gold Mlnes and
. prohably many others.From 1928 to 1957 the Coniaurlum ﬁlne lost |
money on every ton of ore that it mlned and last year for the
: flrst time 1t made a proflt on the ore treated. On the other
K:hand, the Beattie and Canadian Malartlcvgold mlhes have made
}handSome profits4OVer theVSame period One WOuld expect them to
kpay 1arge dlvidends but 1t 1s generally conceded that these two
mines are not paylng the d1v1dends whlch the rlchness of the
propertles warrant.iPoss1bly this may be explalned,by~the |
tranfeience‘by Ventures Limited of the earnings of the two
vprofitahle-mines, to-the unprofitable one in order to keep it
functioning. Thls is a good example because of the complex

’uflnanclal structures of this type. It 1s posslble that the real
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'effect of the rise of gold in 1933 on certain mining companies

has been concealed',‘
The etatlstlcal measure(the coefflcent of correlatlon)
employed to determlne the degree of relatlonshlp between two

) 1teme was applled to the follow1ng factors,

 ‘; 1. Average recovery per ton(ln dollars)—-~ to o the amount

of proflt or loss. for the year.

"2. The total flxed aseete - to - the amount of proflt or loss

'f  for the year,

75 The total cost of produclng one ounce of gold -- to - the

_amount of proflt or lose for the vear. |

4. ‘The total eoet of mllllng one ton of ore-- to ~== the total

eflxed assets.l‘ B | |

A coefflcient~offc0rreletion askhigh ee';968kwes found

to ex1st between the average recovery per ton(in dollars) and

\ the amount of proflt or lose for the year. This 1nd1catee |
almoot a perfect reletlonehlp and is to be expected ee the

ksuccess of a mlning venture depende uponﬁhls factor aTmost
“entirely. On the other hand there was no correlation found
tbetween the factors of the other three items whlch could be

|  taken as statlstlcally signlflcant One would expect the cost

‘of produclng one ounce of gold to have some effect on the o

;proflt or loss for the year but as was shown in Chapter 1V

the cost of produclng gold has remalned almost constant durlng'

’ the period studled and apparently has not has any effect on
the proflts reallzed Possibly the lack of relatlonshlp between~

‘certaln of these 1tems mlght be explalned by the complex1ty of:

the flnancial structure of certaln of the companies but this'
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k;ls a problem.for a student of corporation flnanoe and is t00‘

large to be dee,ltz Wlth in this Work°

Taxes on Gold Mlnes.

| There remalns the task of explalnlng the large 1ncreese
in the amount expended in 1938 for taxes as compared Wlth the
amount epent for this item in 1928, As the data pertalnlng to
‘cost were only avallable up to 1938 the War Tax Laws 1mposed
1n September 1939 w1ll not be dlscussed,

In Ontarlo where the Group A mines of the study were :
located, owners of clalms are requlred to do certaln development
Work to retain tltle to thelr propertyo Thls however is negllg-:
ylble the main burden of taxatlon falllng on the proflts
harlslng from mining operatlons, In 1928 the mlnlng companies
”‘Were taxed under the corporatlon 1ncome tax of that province
on their net proflts the rate belng 57 on -all proflts in excess
“of $10, OOO up to %1 000, OOO 5% on proflts from %1 000,000 to
$5,000,000 and 6% on the excess above $5 000,000, There has

ort‘been no change ln thls schedule slnce 1928,

Mlnlng companies also pay 1ncome taxes to the Domlnlon
‘ Government under the Income Wex Tax Act of 19172and are aubject'
to the game tax rates as those appllcable to corporatlons and
,Joint stock companleso BJ amendment to the Dominion Income Tax
~Act in 1906 the allowance for depletlon to gold and silver
mining companies was 1owered from 50% to 33 L/37 of the net
;proflts arlelng solely from.thelr mining operations. A mvne no

longer*hae the rlght to apnlyhalI of its flrst two yeare‘

-1, CGanada Year Book 1928, Page 243,

Inoome,wer Tax Act,'l917; 8 George V, ¢ 28,8 1.




~'Table No, i?k

Lake Shdre Mﬁne

i Year Capitalization(Fixed Assets).  Amount of Profit.

lo28 ~ § 852,823 § 1,680,881

1929

1930

1931
1932

1933
1934

”'~,~1935
1936

1937

1938

 e17,22
kk1,814,254
1,860,965
2,098,857
1,597,411

1,030,340

545,106

796,906

| 764,052
698,635

7,540,160

3,128,985

4,505,601
7,797,011

7,215,173

10,145,705

8,257,891
9,759;660
8,384,792
7,732,417




Téble No 18

Lake Shore Mine

Amount of Profit  Amount Paig fop Di¢idend Paig

or Loss(Dividend Taxes as a per-

Year not paid) | centage of Cost

Cless $ 1,680,881 , = -== not given - $ 2,000,000
1939 “‘2,540,160, o 7.43% : 2,200,000
1930 ‘5,128,985 7 3,000,000
1931 4,505,601 , 10077~‘ ' 14,800,000
1932 ‘7;797,o£11"~ 1.7 6,000,000

1933 9,915,193 . 1472 6,000,000

";,1934 10,145,705 184 7,000,000
1935  g,237,801 31,17 8,000,000
1936 9,759,600 24.75 10,000,000
193" | 8,384,792 21,84 | 12,000,000
1938  vse,ar o 20;011 ‘ 10,000,000




Table No, 19

Lake Shore Mine

Year Taxes as 7 of Total Cost Amount of Profit or Loss
- 1928 % increase since 19293100 % increase since 19292100
1929 100 100

1930 103 123

1931 144 | 177

1932 233 | 306

1933 : 19é 284

1934 » 249 399

1935 419 - 324

1936 333 | 384

1937 293 | | 330

1938 : 269 304




DIVIDENDS, PROFIT,AND TAXES AS A PERCENTAGE OF THE TOTAL MINING COST FOR THE LAKE SHORE MINE, { 192K to 1938, )
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PERCENTAGE TNCREASE (1929= 100) IN PROFITS, & TAXES (as percentage of total mining costs) OF

LAKE SHORE MINE
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3 earnlngs to Capltal depletion.k
With a v1ew to stlmulatlng further exploratlon and
‘,‘development of mlneral resources in Cenade the 1936 session
;of the Domlnlon Harllament prov1ded that any mlne comlng into
: productlon between May 1,1936 and January 1,1940 should be
eexempt from 1ncome tax for the three fiscal perlods follow1ng
§ the commencement of productlon,l o V \

With the exoeptlon of the above amendment to the Dominion

“‘Inoome Tax Law in 1936 there have been no 51gn1flcant changes

1n the income taxes on gold mlnlng ventures,
| Taklng the example of the Lake Shore Mlne(Table 18) We findge
that taxes have ‘increased out of proportlon to other costse
’,However it is apparent that since 1929 the profits reallzed '
by thls mine have 1ncreased more rapldly than taxes(See Table
-+ 19 and figures 59 & 60)4 Ta aken as a whole the taxes of the
Group A mlneshave 1ncreased from 27 of the total mlnlng costs
in 1928 to 20% in 1938, A1l of this increase however may be
aocounted for by the progressions in the 1ncome tax schedule

.]as applled to their increased Droflts,

1. The Gold Mining,lndustry of Canada,Ottawa,1939,~pege 27,




" CHAPTER V1

Conclusion




44

‘Chagtef:V1_“
GOnclusion; |
‘In conclu31on 1t may be said that gold mlnlng in- Canada
is on a very sound flnanc1al ba31s. The new development Whlch
has been a dlrect result of the 1953 rise in the prlce of
gold appears to be wvery promlslnge |
The cogt of mining gold appears to have rlsen slightly
‘but we may not assume that thls conclu51on would necessarlly
apply to the gold mlnlng 1ndustry as a whole, The rlse in the
cost of mlnlng,excludlng baxes, has been negllglble, the
inerease in the costs belng the direct- reeult of the appllcat~
1on of the income tax 1aws to the 1ncreased proflts of the
gold mlnlngcl | ‘
When the government of United States ralsed the price
per ounce of gold from $2O 867 to %55 00 it sub31dlzed the

"_1ndustry and Widened the margln of economlc rent, The Canadian

 government has taken part of the unearned 1ncrement from the

mlnlng companles by means of taxatlon, butklt has byknO'means
~taken all of it, ;

£ ﬁuekto the fact that the amount paid in taxes becomes
;large'when high profits are realized the pfodncing mines do not
k‘reallze the enormous proflts which the new price of gold makes
possible, In many cases they appear to be following the volicy

“of moderate returns in order to afoid hlgh tax rates, While it
- was not the purpose of this paper to make an exhaustlve study

of the taxes levied on mlnlng companles, it appears on the
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surface that the government ig defeatlng its own ends in

~ malntalnlng a tax structure Whlch serves to restrict itsg
1ncome and that of the mining companles. |

V The government has embarked upon a policy of stlmulatlng
new ﬁlning ventures by exemptlng them from taxation durlng the
flrst years of thelr operatlons. At present extensive surveys
are belng carried on in search of. new gold fields and it is tot
“be hoped that rlch gold deposits Wlll be dlscoveredg
| This study has revealed a surprlsmng constancy of costs
in the face of a resort to lower grade ores made possible by
,,the arbitrary 1ncrease in the prlce of goldo Incidentally it'
p01nted to the fallacy Of - theupopularly held bellef that taxes
are absorblng the proflts of the industry, In actuallty there
appears to have been a recourse to lower grade ores on which
the 1ncreases in taxes dld not epplye There has been an 1ncrease
in: taxes only when proflts -arising from the subs1dy granted by
the government were partlally returned to it by the ordlnary

appllcation of the progress1ve income taxes,
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