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To His Excellency Captain the Right Honourable the Earl of Bessborough, 
P.C., G.C.M.G., Governor General and Commander-in-Chief of the 
D ominion of Canada. 

MAY IT PLEASE YoUR ExcELLENCY: 

The undersigned has the honour to lay before Your Excellency, in com
pliance with 6-7 Edward VII, chapter 29, section 18, the report of the work 
of the Department of Mines, for the fiscal year ending March 31, 1934. 

81814-1~ 

W. A. GORDON, 
Minister of Mines. 





CONTENTS 
PAGE 

Department of Mines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Geological Survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Geological Division.. .... .. .......... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Topographical Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

Mineralogical Division... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

Palreontological Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

Pleistocene Geology, Water Supply, and Borings Division.... . . ... . .......... 17 

Draughting and Reproducing Division. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

Photographie Division . . .......... . ............ .. . . ......... . ........ . . . . 19 

Geological Information and Distribution Division. . .... . . .. . ..... . .......... 19 

Library . . ... . .. .. .. . ... .. ...... .. ............. . ....................... . 19 

British Columbia Office. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

National Museum of Canada .... ... ........ .. ................................ 21 

Anthropological Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

Biological Division .......... . ... .. ..................... . ................ 22 

Mines Branch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

Minerai Resources Division. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

Ore Dressing and Metallurgical Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 

Fuels and Fuel Testing Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

Ceramics and Road Materials Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

Chemistry Division. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

Draughting Division..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

Distribution of publications............. . ............. ... .... ..... .. ...... 36 

Library ......... . ..... . ................................. . ............ . . 36 

Explosives Division. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 

Editorial Division.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

Accounting Division..................................... . . .... ....... .. ..... 42 





REPORT 
OF T HE 

DEPARTMENT OF MINES 
FOR THE FISCAL YEAR ENDING MAROH 31, 1934 

To the Honourable W. A. GORDON, K.C., M.P., 
Minister of Mines, . 

Ottawa. 

Sm,-In accordance with the requirements of Parliament, I have the honour 
to submit the Annual Report of the Department of Mines for the year ending 
March 31, 1934. 

Though it is perhaps not pertinent to the main purpose of this report, it 
seems imperative to record the splendid response made by the Canadian mineral 
industry during the year to improved conditions throughout the industrial 
world. The sharp reversa! in the trend of the industry as a whole is generally 
recognized as the year's highlight of Canadian industrial endeavour. The abil
ity ·of the industry to respond so quickly to a favourable turn in economic 
conditions, aided by the manner in which gold operations have iattracted atten
tion as a result of the enhanced price of the metal, has had a decidedly 
gratifying outcome, in that Canadians, irresrr>ectilve of their pU!l'suits, are 
regarding the industry in a new light-an outlook that augurs well for the 
continued successful development of our mineral resources. 

The increased demand made on the department's research and investiga
tive facilities during the year may be credited largely, but not altogether, to 
a reflex of the quickening of activities throughout the industry. Recognition 
among mining men of the excellent facilities afforded by the Dominion Govern
ment has perhaps been the main contributing factor to this increased demand. 
As the industry has grown, the facilities have been enlarged until today few 
if any mineral producing countries are better prepared than Canada to extend 
to their mineral industries the benefits of scientific research. 

Field activities of the two main branches of the department were sharply 
curtailed during the year, only those of an urgent nature being undertaken, \ 
owing to the continued need to economize wherever possible. ,... .z.a. (/~-G -r 7 TI 

The Geological Survey had twenty parties in..tb.e field m_ 1933, as com
pared with thirty-five in 1932, and in accordance with the keen interest taken 
in the search for new sources of gold, the field work was directed mainly 
toward the mapping and investigation of areas known to be favourable to gold 
deposition. Field work undertaken by the Mines Branch was limited to a 
minimum requirement to keep a persona! contact with the progress of the 
industry during the year, and to field studies necessary to complete investi
gations and reports that had been in progress for some time. 

The laboratory facilities of the Mines Branch, particularly those of the 
Ore Dressing and Metallurgical Division, were pressed to the limit in caping 
with the demand for tests and investigational work. This division has felt 
the full weight of unprecedented interest in the development of our gold 
resour·ces, and in addition has been called upon to handle an increasing number 
of investigations in respect to other metals and to non-metallics. Th~ minera
graphic section of the la:boratories of the division, installed in 1931, has become 
of primary importance in facilitaiting and eXipediting the conducting of investi
gations. 
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It may be of interest to note that during the past thre~ years, twenty-ei~ht 
milling plants have been erected, nine are under construct~on, an~ t~venty-nme 
plants are being planned for the treatment of ores on wh1ch prehmmary tests 
have been made in the Ore Dressing and Metallurgical Division Laiboratories. 

Laboratory and large scale studies and test work ?onducte~ in. the Fuel 
Research Laboraitories have furnished further valua:ble mformat1on m respect 
to the greater utilization of Canadian coals in the dome~tic market. .Exhau~t~ve 
tests on the physical properties of Canadian brick constituted the maJor achv1~y 
of the Ceramics Division. These tesis were begun at the request of the ceram1c 
industry. 

Significant both of the growing interest in Canadian mineral development 
and of the desire of those directly concerned with this development to make 
full use of available authoritative information, is the sharp increase in requests 
for the department's maps and reports and for information on the Dominion's 
sources of mineral supply. During the past fiscal year, the Geological Survey 
distributed more than 59,000 maps and reports, which compares with 35,500 
distributed in the fiscal year 1930-31. The marked increase in the distribution 
of French publications from 3,675 in the fiscal year 1932-1933 to 10,315 in the 
past fiscal year, is worthy of mention. Revised editions of the two gold reports 
" Gold in Canada ", and " Gold Occurrences of Canada " were issued to meet 
an exceptionally keen demand. 

An increasingly important fonction of the depari:a:nent is its endeavour 
to widen the market both in Canada and abroad for Canadian minerals and 
mineral products. The Mineral Resources D ivision, which is mainly responsible 
for this phase of the department's aotivities, has complete information on prac
tically every mineral or mineral product, and in the year under review reports 
an unusually large number of requests for information from all parts of Canada 
and from abroad. 

Constituting an important and highly appreciated service to the industry 
is the department's effort to keep both the industry and the public acquainted 
with its various activities. 1Press bulletins are despatched to a selected Jist of 
newspapers and financial and technical periodicals on the issuance of maps and 
reports, and on any phase of activity of general interest. Members of the staff 
are encouraged to prepare papers and addresses on topics relating to their parti
cular field of activity, and mining newsletters are despatched fortnightly to the 
High Commissioner's Office in London, one objective of these newsletters being 
to inform those interested in the United Kingdom of available Canadian sources 
of Sl;IP.PlY of .mi~er.als ·and their 'Products: The success of the department's 
pubhc1ty service 1s m a great measure attnbutable to the excellent co-operation 
received from the press in Canada. A selection of the papers and addresses is 
listed on pages 6 to 9, ·and of mining new letters on page 9. 

'Dhe series of lectures and addresses presented during the winter months 
under the auspices of the National Museum of Canada again proved highly 
popular both to adults and to children, though the extremely cold weather was 
reflected to some extent in the attendance. No field parties were sent out by 
the National Museum during the year. 

In the more detailed reports that follow it will be noted that several mem
bers of the staff retired on superannuation during the year. In addition to those 
mentioned in the reports, namely, F. J. Nicolas, O. E. Prud'homme, A. T. Mc
Kinnon, Arthur Miles, and Miss M. H . Barry, should be included the names of 
two members of the Admini trative Division, D. A. Esdale, who entered the 
service as caI1penter in 1883, and who retired as Chief Mechanic on February 1, 
1934, and of John Duggan who retired as confidential messenger after 45 years 
of service. The services of one of the foremost botanists on the continent and 
of an outstanding contributor to the natural history of Canada were lost t~ the 
Dominion in the death in August last of Dr. M. O. Malte, Chief Botanist, shortly 
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after his departure for field duties. Acknowledgment in this report of the many 
years of valuable service rendered by these members of the staff is a source of 
gratification. 

A very important contributing factor to the success of the department's 
service to the industry has been the excellent co-operation receive<l from the 
industry itself; from other departments of the Dominion Government; from the 
various provincial departments; from banks and chambers of commerce; from 
the development branches of the two large railways; from the United States 
Bureau of Mines and Geological Survey; and from related researcb and investi
gative organizations in Canada and in the United Kingdom. 

The Deputy Minister, in addition to bis departmental activities, served as 
Chairman of the Dominion Fuel Board, the main activities of wbich are sbown 
below; Chairman, Interdepartmental Committee on Air Surveys and Base Maps; 
Member, Interdepartmental Committee on Economie Co-operation; and Mem
ber, the National Researcb Council of Canada. 

Gold, nickel, and asbestos figure prominently in the record of Canada's 
mineral industry in 1933, one of the most colourful years in the history of the 
industry. Canada's status as a leading gold producer was well establisbed prior 
to the rise in the price of the metal, but following the rise there bas corne a new 
conception of tJhat status. The gold industry's record in 1933, when the value 
of output reached $84,300,000 as compared with $71,480,000 in 1932, is perhaps 
only a prelude to a new era for the industry. In substantiation of this are the 
hundreds of thousands to millions of tons of formerly waste material tbat has 
been moved up tv the ore category at the leading producing properties; the 
encouraging results that have attended the preliminary develospment of properties 
that had been abandoned, and of prospecting and exploratory campaigns in 
older minera! areas; and aibove all the attention that has been given to the 
development of low-grade deposits, mainly by established companies with plenty 
of funds at their disposal. The evolution of an industry, Eke the evolution of a 
mining property, is of necessity a gradual process, and some years will pass 
before a 1proper perspective of Canada's new status as a gold producer may be 
had. 

Nickel output and nickel exports, sensitive barometers of world industrial 
conditions, eclipsed the record of 1932 by 175 per cent in the case of the former, 
and by 180 per cent in the case of the latter. The substantial increase in the 
output and sales of asbestos in 1933 as compared with 1932 is of special signifi
cance in view of the an but discouraging trend of the industry during the 
depre sion years. 

The feature of the year, apart from gold, nickel, and asbestos, was the sharp 
increase both in output and in the sales of lead and zinc and to a lesser extent 
copper. The most favourable aspect of this improvement was the rise in the 
value of exports of these metals to the United Kingd<0m, a factor which may be 
credited firstly to the Imperial Economie Conference agreements at Ottawa, and 
secondly to the vastly improved industrial status of Great Britain. Canada has 
been definitely launched as a heavy exporter of base metals, and the immediate 
and decisive response of producers to the stimulus Qf improved industrial con
ditions may be regarded as a criterion of the Dominion's ability to hold her 
place in this rôle. 

Base metal prices, after undergoing a sharp rise in the earlier months of 
1933, have since moved within narrow limits, indicating a fine adjustment 
between world rate of consumption and world rate of production. As against 
th~ steady and discouraging increase of unsold metal in producing countries 
pnor to April 1933, there has since been a gradual depletion of stocks on band. 
~ut, until such time as inventories of metals have receded to something approach
m~ the 1930 levels there appears to be little hope of an enhancement in present 
pnce levels. Fortunately, however, Canadian producers have bcen disposing of 
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their metals as produced, and fortunately also they have been ~ble to offset t? a 
large extent an unfavourable ~orld n:;ietal position by a .lowenng .of produ~t~on 
costs, mainly through the medmm of improved metallurg1cal pract1ces. Stnk~ng 
evidence of this is had in the recent annual reports of two of the leadmg 
producers. . f · 1 · 

The fortunes of the ceramic and building stone section o our mmera ~n-
dustry will be followed closely this year. Thi_s highly importan~ a:id aggress1ve 
bran ch of the industry bas had to con tend w1i:Jh a dearth o~ bwldmg. construc
tion and consequently bas a great deal of ground to regam before it reach~s 
the 'normal level of operations. Âppreciable improvement bas been noted m 
recent months, and future prospects are encouraging as there is _a general re~og
nition of the need in the Dominion for new building and dwellmg construct10n. 

Dominion Fuel Board 

Six meetings of the Dominion Fuel Board were held during the fiscal year, 
in addition t-o several su'b-committee meetings. 

Most of the Orders in Council providing assistance through transportation 
subventions for the movement of Canadian coal into competitive markets remote 
from the coal fields expired early in the year. New Orders in Council •as required 
to assure the continuity and enlargement of this movement of Canadian co!ll 
into these competitive markets were approved. Thus on April 4 the Ortler m 
Council providing ·assistance to the movement of Maritime coal into Quebec and 
Ontario for railway use was amended by increasing the maximum amount pay
able, thereby enlarging the territory in Ontario into which such coal would move. 
On April 24 a new Ortler in Council approved assistance to the movement of 
Alberta coal into Ontario on a basis arrived at as the result of the experimental 
test movements that had been in progress since 1928. On May 30 new Orders 
in Council were approved substantially continuing the assistance provided by 
expiring Orders assisting the marketing of Britieh Columbia coal for bunker 
use and for export, the movement of Alberta and British Columbia Crows Nest 
Pass coal, also of Saskatchewan coal, into Manitoba and western Ontario, and 
of New Brunswick coal into Quebec and Ontario. In addition, an Ortler of 
March 3, 1934, amended the Ortler providing assistance to Maritime coal moved 
by water to points west of the island of Montreal, to remove discrimination 
against the railways. 

The Dominion Fuel Board continued in charge of administering the assis
tance provided by these Orders in CounciL 

During the fiscal year roundly 2,089,000 tons of Canadian coal were moved 
under the assisted rates, at a cost to the Government of · approximately 
$2,306,000, as compared with the movement of 1,140,000 tons during the pre
ceding fiscal year at a cost of $986,000. 

This increase in movement amounting to 949,000 tons bas correspondingly 
increased the administrative work of the board which involves a close examina
tion of ail applications for assistance before authorization of payments. In this 
connexion a Resident Inspector is maintained in Winnipeg to supervise and check 
assisted movements of western coal. 

Although the Domestic Fuel Act (1927) with respect to the matter of new 
contracts expired on June 30, 1932, the board ~s required to administer its pro
visions with respect to contracts entered into prior to that date. In addition, 
the new coke plant at Vancouver, erected under the benefits of the Act and 
partly put into operation .in early 1933, was ~ully completed in the latter part of 
the year-and the final mspections as requ1red by the Act were made. This 
new plant bas an annual coking capacity of roughly 92,000 tons of British 
Columbia coal, producing approximately 60,000 tons of coke. 
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The annual survey of fuels -qsed for domestic heating <Jonducted for the 
board by the Mineral Resources Division of the Department of Mines was again 
carried out-its scope for the year being limited to the provinces of Quebec, 
Ontario, and Manitoba. 

The annual survey of coal mine op€rating costs was again completed, and 
tJhe costs of the various operations connected with the production of coal corre
lated and published in chart form for distribution, principally to the mine 
operators. It might be mentioned that not onJy is this information required for 
the proper administration of the iassisted mov,ements of Canadian coal but that 
it is exceedingly useful to the mine Op€rators by enabling them to dis<Jover 
wherein economies in production may be effected. 

The secretary carried out the customary inspections of Canadian coal 
mining districts required to keep the board fully informed of local conditions 
in the industry, also of the coking plants operating under the benefits of the 
Domestic Fuel Act (1927). 

A selected distribution to architects, building contractors, and others direct
ly interested has been made of the booklet "The Insulation of New and Old 
Houses" issued in the internst of effecting economies in the use of fuel for the 
heating of houses and otJher buildings. Many requests have been received for 
this and other publications of the board. 

The chairman and secretary participated in several conferences with coal 
producers and railway executives with reference to problems arising out of 
changing conditions in the industry-particularly with regard to the enlarging 
of Canadian markets for Canadian coa1. Various plans and schemes proposed 
for the betterment of conditions in the industry have been thoroughly can
vassed. 

The board again acknowledges with pleasure the hearty co-operation 
received from members of the Canadian coal mining industry and of the various 
services concerned with the movement and marketing of Canadian coal, and from 
Government departments throughout Canada. 

Your obedient servant, 

0TI'AWA, ONT., May 31, 1934. 

CHARLES CAMSELL, 
Deputy Minister. 
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List of Papers and Addresses 

General 

Canada's Mineral Industry, 193Z-The Outlook, by Hon. W. A. Gordon. Electrical News 
and Engineering, April, 1933. 

Canada's ickel Industry, by Hon. W. A. Gordon. Jubilee Edition, The Star, Sudbury, 

August, 1933. M" · Edi · Th 
Canada's Minerai Industry Moves Forward, by Hon. W. A. Gordon. mmg tion, e 

Journal, Ottawa, October 17, 19~3. . . 
Our Minerai Industry Holds a Leadmg Pos1t1on, by Hon. W. A. Gordon. Mining Edition, 

The Globe, Toronto, October 31, 1933. 
Important Epoch in Canada's Mining History, by Hon. W. A. Gordon. Annual Review 

Edition The Northern Miner, Toron.te, November 16, 193'3. . 
Sorne Aspe~ts of Canada's Mineral Industry in 1933, by Hon. W. A. Gordon. Christmas 

Edition, "Gold", Toronto, Decem'ber, 1933. . . . . 
Mining Industry Has Fine Record During 1933, by Hon. W. A. G-0rdon. Mmmg Edit10n, 

News Chronicle, Port Arthur, Ontario, Decem'ber 16, 1933. . 
Capable Prospectors Enhance Canada's Minerai Outlook, by Hon. W. A. Gordon. Canadian 

Mining Reporter, Montreal, De.cember, 1933. 
Notable Year for Canada's Minerai Industry, A New Yewr's Message, by Hon. W. A. Gor

don. "Canada", London, Engla]ld. 
New Year's Message, by Hon. W. A. Gordon. The Miner, Vancouver, B.C., January, 

1934. 
Canada's Mineral Industry in 1933, lby Hon. W. A. Gordon. Commercial and Financial 

Review Edition, The Gazette, Montreal, January 3, 1934. 
Minerai Industry Makes Ex.cellent Headway in 193~, by Hon. W. A. Gordon. Financial 

Review Edition, The Globe, Toronto, January 3, 1934. 
Canada's Minera.! Industry Records Nota.hie Improvement in 1933, by Hon. W. A. G-Ordon. 

L'Evenement, Quebe<:, Que.., January 20, 1934. 
Canada's Miner.al Industry and Its Significanœ in the Dominion's Trade, by Hon. W. A. 

Gordon. Financial Times, London, England, March 12, 1934. 
Canada's Minerai Industry Has Bright Outlook, by Hon. W. A. Gordon. Review Edition, 

Canadian Mining Journ!lll, Gardenvale, Que., February, 1933. 
Minerai Wealbh Significant in Manitoba's Future, by Hon. W . A. G-Ordon. Tribune, Win

nipeg, Mani.toba, March, 1934. 
Canada's Position with Regard to the Base Metals, by Charles Camsell. Annual General 

Meeting Can. Inst. Min. and 'Met., Toronto, April 4, 1933. 
The Application of Coal Subvention Policy to the Nova Scotia Coal Mining Industry, by 

Charles Cam.sel!. Addre.ss before Annual Meeting, iMiD.'ing Society of ova Scotia, 
Sydney, N .S., July 11, 1933. 

Canada's Gold, by Charles Camsell. Address before Advertising Club, Montreal, Sep.tember 
13, 1933. 

Great Bear Lake Pi tchblende DiscoYeries, by Charles Cam.sel!. University of Toronto 
Quarterly, vol. III, No. 1, October, 1933. 

Canada's Minerai Industry; Interim Report of Progress, by Charles Camsell. The Globe, 
Toronto, October 10, l933 . 

Canada's Base Me!Al.I Indust~-Featuring External Trade in There Metals, by Charles Cam
sell. Address under auspices of Young Men's Canadian Club, Montrea-1, Radio Station 
CRCO, October 15, 1933. 

The Current Mining Situation in Canada. by Charles Camstll. Address before the Annual 
Western Meeting, Can. Inst. Min. and Met., Vancouver. B.C., November 15, 1933. 

The Federal Depa.rtment of Mines and The Minerai Industry, by Obarles Camsell. Annua1 
Review, Northern Miner, Toronto, Novemher 16. 1933. 

Impre.ssive Gain in Canada's Minerai Output, by Charles Camsell. Monetary Times, To
ronto, January 12, 1934. 

Mining Industry Turns in Excellent Record in 1933, by Charles Carnsell. The Chronicle
Telegraph, Quebec, Que., J anuary, 1934. 

Canada's Mining Industry a Dominant Factor in Increased Prosperity, by Charles Camsell. 
Saturday :Nïght, Toronto, J anuary 20, 1934. 

D ominion's Mining Indu try Has Many Faœts, by Charles CamEell. Financial Times, 
Montreal. February 23, 1934. 

Humidity and Bouse H eating, by E. S. Martindale. R adio Broadcast, CRCO, Ottawa, 
December 1, 1933. 

Place )l°ames in Cannda, by W. H. Boyd. R adio Broadcast, CRCO, Ottawa, March 2, 
1934. 
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Use of Air Photographs in Geological and Related Work, by G. W. H. Norman. R.C.A.F., 
March 2, 1934. 

Preparing for the Imperia! Economie Conference, by A. W. G. Wilson. Annual Generai 
Meeting, Can. Inst. Min. and Met., Toronto, April 4, 1933. 

Geology, Mineralogy, Mining, and Mineral Resources 

Plaœr Deposit.8 of the Hydraul:i.c Area, by W. E. Coddield. Chamber of Commerce, Van
couver, February, 1933. 

Mll€Iletic urveys over a Buried "Granite" Ridge near ·Moncton, N.B., by G. W. H. Nor
man. Trans. Roy. Soc., Canada, May, 1933. 

An Ancient Lava Field in the Canaclian Shiel-d, by M. E. Wilson. Can. Field-Naturalist, 
May, 1933. 

The Claire River Syncline, hy M. E. Wilson. Trans. Roy. Soc., Canada, May, 1933. 
Gold in Northern British Columbia, by F. A. Kerr, Qi.n. Min. Jour., Gardenvale, Que., 

May, 1933. 
The Age of the Bea.r River Delta, Portland Cana'1, B.C., by G. Hanson. Roy. Soc., Canada, 

May, 1933. 
The Occurrence of the Jurassic in Manitoba, iby R. T. D. Wickenden. Roy. Soc., Canada, 

May, 1933. 
Columnar Sections of the Palreozoic as shown by Well Sections in Manitoba, by R . T. D. 

Wfokenden. Roy. Soo., Canada, May, 1933. 
Coal Deposits of the Cordilleran Region in Canada, by B. R. MacKay. Fifth Pacifie 

Science Congress, Vancouver, June, 1933. 
Notes on the Attitude and Shape of the Submarine Portion of Sydney Qoal Field, Nova 

Scobia, by W. A. Bell. Min. Soc. of rova Scotia, Haliifax, July, 1933. 
Distribution of Probable Source Rocks in rella.tion to Natural Gas and Petroleum Produc

tion in Alberta, by G. S. Hume. Wœld Petlroleum Congress, London, Englantl, July 
19-25, 1933. 

Gold Prospecting, Rouyn-Bell River Region, Quebec, by A. H. Lang. Can. Min. Jour., 
Gardenvale, Que., July, 1933. 

The Noranda Map-area, by M. E. Wilson. Western Quebec Branch, Can. Inst. Min. and 
Met., August 9, 1933. 

Derivations of Granitic Rocks, by W. H. Collins. Inter. Geol. Congress, Washington, 
July, 1933. 

Land and Sea on the Canadian Shield in Precambrian Time, by H. C. Cooke. Am. Jour. 
Sei., October and N ovember, 1933. 

The Oldest Mountain.s in Canada, by M. E. Wilson. Can. Field Natu.ra:list, December, 
1933. 

Origin of urface Clays of Ontario, by J. F. Wright. Jour. of Canada Cer. Soc., 1933. 
The Genesis of Pegmatites of Southeastern M!llnitoba, by C. H. Stockwell. Trans. Roy. 

Soc., Cana.da, 1933. 
Genesis of a Lithium Pegmatite on the Bear Minerai Olaim, Southeastern Manitoba, by 

C. H . Stockwell. Tran.s. Roy. Soc., Cana.da, 1933. 
Quaternary Geology of North America in. Relation to the Mig.ration of Man, by W. A. 

Johnston. "American Aborigines", Pacifie Science Congress, 1933. 
Oil and Gas Developments in Canada, 1933, by G. S. Hume. Am. Inst. of Min. and Met. 

Eng., February, 1934. 
Great Bea.r Lake District, by D . F. Kidd. Eng. Inst. of Canada, Ottawa, February, 1934. 
Prospecting in the Northern Part of the Omineca District, by F. A. K err. The Miner, Van

couver, B.C., F ebruary, 1934. 
The Geological Investigation of the Canadian Shield (Cana.dian Portion) 1882-1932; Par.t 2, 

1897-1912, by G. A. Young. Trans. Roy. Soo., Canada, 1934. 
Introduction to a Symposium on Industrial Minerais in Canada, 1932, by L. H. Cole. An-

nua;J General Meeting, Can. Inst. iMin. and 1Met., Toronto, April 4, 1933. 
Abrasives, by V. L . Eardley-Wilmot. Minerai Industry, 1932. 
Diatomite, by V. L. Eardley-Wi·lmot. Minerai Industry, 1932. 
R adium, Uranium, and Vanadium, by H. S. pence. Minerai Industry, 1932. 
The Value of Industrial Minerais in ,1Jhe Industrial Life of Western Canada, by L. H. Cole. 

Winnipeg Branch, Can. In · t . Min. and Met., and the mining section of the Board of 
Trade, Winmpeg, October 5, 1933. 

Bituminous ands of the MoMurray Area, Alberta, by S. C. Elis. Publication of Hudson'o 
Bay Company, Winnipeg 
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Fuels and Fuel Testing 

The Contribution of Research to the Solution of Cana.da's Fuel Problem, by John McLeish. 
Radio Broadcast, CNRO, Ottawa., April 11, 1933. . . 

Recent Investigations on the Nature, Prepa.ra.tion, Storage, and Coking of Typ1ca.J Coals 
from the Sydney Area, Nova Scotia, by R. E. Gilmore _and R. A. Strong. Trans. Can. 
Inst. of Min. and Met., and the !Min. Soc. of Nova. Sco.t1a, vol. XXXVI, 1933. . 

Investigations Conducted by the Fuel Research Laboratones of the Department of Mmes 
with a View to Assisting the Gas and Coke Industry, by B. F. Haa.nel and R. A. Strong. 
Proc. Twenty-Bixth Ann. Convention of the Can. Gas Assoc., 1933. 

Fuel Reseach iln Aid to the Solution of Canada's Fuel Problems, by B. F. Haanel. The 
Engineering Journal, December, 1933. 

Fuel Research, by B. F. Haanel. Radio Broadcast, CRCO, Ottawa, January 5, 1934. 
Significance and Interrelation of the Terms Coking, Caking, Agglutinating, and Agglo

merating as Applied •to the Classification of Coa.ls, by R. E. GiJmo.re, G. P. Connell, and 
J. H . H. Nicolls. Trans. Am. Inst. of Min. and Met. Eng.-.Coal Division-1933. 

Ore Dressing and M etallurgy 

Extraction of Radium from Great Bear Lake Pitchblende, by R. J . Traill. Ann. Meeting 
Can. Inst. of Min. and 1Met., Toronto, April, 1933. 

The Mineragraphic La.bora.tory, Mines Branch, Ottawa, by iM. H. Haycock. Ann. Meeting 
Can. Inst. of Min. and Met., Toronto, April 4, 1933. 

Radium, by W. R . McClelland. Address to the Gastronomie Club, Ottawa., April, 1933. 
The Applicaition of the Quartz Spectograph to the Study of Opaque Minerais, by M. H. 

Hay-0ock. Economie Geo:Jogy, vol. XXVIII, June...July, 1933. 
The Dangers and Precautions for Radium Workers, by W. R. McClelland. Address to 

Dominion Council of Health, Ottawa, October, 1933. 
Wrought Iron from Sponge Iron, by T. W. Hardy. Iron and Steel of Canada, J anuary

February, 1934. 
The Metallurgy of Iron and Steel, by H . H. :Bleak11ey. Course of six lectures to officers 

and non-commissioned officers of the Department of National Defence, Ottawa, J an
uary-February..JM:arch, 1934. 

Ceramics and Road Materials 

The Winning of Clays and Sha.les, by J.F. MaMahon. Ann. Gen. Meeting, Can. Inst. of 
Min. and M et., Toronto, Aipril 4, 1933. 

The Testing of Building Brick, by L. P. Collin. Can. Ceramic Society, Toronto, February 
26, 1934. 

Outstanding Developments in Gera.mies in 1933, by J. G. Phillips. Can. Ceramic Society, 
Toron.to, February 26, 1934. 

Palœontology 

Report of Committee on Illustrated Catalogue of North American Devonia.n Type Fossils 
1932, by E. M. Kindle. Pal. Soc. Service Bull., AprÎ'l, 1933. ' 

A New Ornithomimus with Complet.e Abdominal Cuirass, by C. M. Sternberg. Can. Field
Naturalist, Ma.y, 1933. 

Juras.sic Foraminifera from Wells in Alberta and Saskatchewan, by R. T. D. Wickenden. 
Roy. Soc., Canada, Mar,, 1933. 

Concerning "Lake Balls," 'Cladophora. Balls," and "Coal Balls," by E. M. KindJe. Inter. 
Geol. Congress, Washington, July 24, 1933. 

Ca.rboniferous Tracks from Nova Scotia, by C. M. Sternberg. Bull. Geo. Soc., America, 
September, 1933. 

Upper Eocene Vertebrate Fauna. from Saskatchewan, by R. T . D. Wickenden and L . S. 
Russell. Trans. Roy. Soc., Canada, ovember, 1933. 

Restoration of the Horned Dinosaur, Chasmosaurus, by L. S. Russell. Pal. Soc. of America., 
Chicago, December 30, 1933. 

Discovery_ of Middle Eocene 1Mammalia. in British Columbia, by L. S. Russell. Pal. Soc. of 
America, Ch1cago, December 30, 1933. 

The Roi~ of !"acies in trati~raphic Pa.lœonto1ogy, by E. M . Kindle. Pal. Soc. of America, 
~res1dentia.l Address1 Ch1caigo, December 30, 1933. 

Eros10~ and Sed1mentation at Point Pelee, by E. M. Kindle. Ann. Rept. On1ario Dept. of 
Mmes, part II, 1933. 
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The Ammonoid Genera Gastroplites and Neoga.stroplites, by F. H. MeLearn. Trans. Roy. 
Soc., Canada, 1933. 

PeleC!'IJlOds of .the Law& Cretaceous Clearwater Formation, Northern Alberta, by F. H. 
'McLearn. Trans. Roy. oc., Canada, 1933. 

Notes on Certain Recently Described Dinosaurs, by C. :M. Sternberg. Can. Field-r aturalist, 
January, 1934. 

Reclassification of the Fossi! Unionidae (freshwater mussels) of Western Canada, by L. S. 
Russell. Can. Field-Naturalist, January, 1934. 

PJeistocene and Post-Pleistocene Molluscan Faunas of Southern Saskatchewan, by L. S. 
RusseH. Can. Field-N aturalist, February, 1934. 

New Fossi! F.reshwater Mollusca frcim the Gretaceous and Paleocene of Montana, by L. S 
Russell. Jour. Washington Acad. of Sei ., Mareh, 1934. 

M ining N ewsletter Series 

~Distributed from the Office of the High Commissioner for Canada in London) 

Gold Prospecting in Western Que bec 
Thirty-fourth Annual Meeting Canadian Institute of Mining and Metallurgy an Outstand-

ing Success 
Oil and Gas in Alberta 
Canadian Soapstone Industry Definitely Established 
Fort Steele 'Mining Division, Kootenay District, British Columbia 
Canada's Lesser Known Minerals 
Recent Gold Developments on Vancouver Island, B.C. 
Bituminous Sanda of tlb.e MoMurray Area, Northern Alberta, Canada 
Mining Activities in Manitoba 
Canada's ;Minerai Industry Makes Progress 
Canada's Nickel lndustry 
Sources of Canada's Silver 
Prospects for British Coal in Canada 
Minerai Possibilities of New Brunswick 
New Gold Mills in Canada 
Mining Progress in Western .Quebec 
Sorne Canadian Gold Mining Costs 
The Precambrian of Manitoba, Scene of Mining Activity 
Sodium Sulphate Industry of Western Canada Shows Rapid Growth 
Review of Meta! Mining Industry in British Columbia, during 1933 
Canadian Radium Situation 
Mining Activities in Yukon, 1933 
Canada's Clay Resources 
Revival of Placer Activities in the Omineca District, British Ccrlumbia 
Medicine Hat as a Pottery Centre 
Nahanni-Frances River District Again Attracting Attention 
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GEOWGICAL SURVEY 

W. H. Collins, Director 

CHANGES IN STAFF 

In accordance with the plan of the Government to retire employees over 
sixty-five years old three members of the staff accepted superannuation, namely, 
Miss M. H. Barry, Library Assistant, who had been continuously in the Geo
logical Survey for fifty-two years, from February 1, 1934; Allan T. McKinnon, 
Mineralogical CoHector Preparator, who had been in the ame service for forty
five years, from February 1; and Arthur Miles, Artist, Geological Survey, on 
November 1, 1933, after nineteen years. Miss A. H. Campbell, clE.Tical assistant 
in the Division of Pleistocene Geology, Water Supply, and Borings, resigned on 
August 25, 1933. 

FIELD AND OFFICE WORR 

In 1932 the imp~tus of prospecting and mining gold largely offset depression 
in other branches of the minera! industry. During the fiscal year 1933-1934 
this impetus and a degree of general recovery were evidenced in the Geological 
Survey by increasing dem.ands for information. In 1930-31, 35,495 reports and 
maps were distributed, 51,155 in 1932-33, and 59,046 in 1933-34. The Division 
of Mineralogy bas also received, examined, and reported on an unusually large 
number of specimens for prospectors and others. 

1~G ~ • Owing, however, to a reduction of appropriations, in accordance with the 
general policy of stringent economy, fewer field parties were sent out in 1933. 
There wcre ~wenty as compared with thirty-five in 1932. Most of the iield work 
related to t e search for gold, but some was directed to the important task of 
studying geological difficulties that beset some other branches of the minera! 
industry, already seriously affected lby the general business depression. 

Details of the field operations and other activities of the Survey are con
tained in the following divisional reports. 

GEOLOGICAL DIVISION 

G. A. Young, Chief Geologist, reports as follows: 

Yukon 

I H. S. Bostock continued geological mapping and investigaition of Carmacks 
4-mile map-area (latitudes 62° to 63°, longitudes 136° to 138°). This quadrangle 
is one of the as yet unmapped areas most easily accessible to prospectors. It is 
close to the great Klondike placer mining field and may contain marginal 
parts of the formation in which the placer gold was found. A Iode gold strike 
of some importance bas also been made recently in this quadrangle. The incom
plete study of the area has yielded information of value to those searchina for 
placer deposits. This information appears in Summary Report 1933, Pa~t A. 
Mr. Bostock also visited the placer operations in Klondike and Sixtymile dis
tricts. A review of mining activities during 1932, prepared by him, appears in 
Summary Report 1933, Part A. 
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British Columbia 
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F. A. Kerr commenced geological mapping and investigation of a 4-mile 
map-area (latitudes 55° to 56°, longitudes 124° to 126°) that includes the larger 
part of the basins of Nation, Manson, and Omineca rivers. He gave special 
attention to the placer area of Manson river and Slate creek. An account of 
the placer operations and of the principles that should control the search for 
placer deposits are given in Summary Report 1933, Part A. 

W. E. Cockfield and George Hanson continued the geological mapping and 
investigation of the Cariboo gold field, previously conducted by Mr. Cockfield 
and J. F. Walker. This season work was begun in the Willow River 1-mile 
map-area (latitudes 53° to 53°15', longitudes 121 °30' to 122°), which includes 
Barkerville and the nearby Iode gold deposits that have attracted so much 
attention. A report by Mr. Hanson in Summary Report 1933, Part A, contains 
valuable information relating to the Iode deposits and bedrock formations. 
Mr. Cockfield also gives a description of the placers in the greatE-T part of the 
western part of the map-area. An account of the placers of the eastern part 
of this map-area had been publishtd some years ago. 

Mr. Cockfield, with J. F. Walker, spent a short time in the late autumn 
investigating the nickel-'bearing deposits near Choate. The investigation was 
not completed, •but an account of the results so far obtained is presented in a 
joint report in Summary Report 1933, Part A. 

Y' J. F. Walker commenced the geological mapping and investigation of a 
2-mile map-area (latitudes 50°30' to 51°, longitudes 122° to 123°) embracing 
Bridge River district, which is now the most active gold m.ining field in the 
province. A lbrief account of some of the results of the season's field work is 
given in a report by Mr. Walker, in Summary Report 1933, Part A. 

B. R. MacKay, assisted by C. S. Evans, made a detailed investigation of the 
Michel coal area. One result of the work, a full account of which appears in 
Summary Report 1933, Part B, was to establish the presence of a considerable 
number of coal seams whose existence had not previously been suspected. 
The results have also been assembled in the form of a celluloid geological 
model for the use of the coal companies in planning mine developments. 

Alberta 

B. R. MacKay made a detailed examination of the Coleman South coal 
area, 15 square miles in extent. A full account of the results obtained appears 
in Summary Report 1933, Part B. A celluloid geological model has been pre
pared, as for the Michel area. 

G. S. Hume, with R. T. Wickenden, geologically mapped a strip of country 
along the trail from Morley to Red Deer river, in the foothills region. The 
area studied includes a structure on Red Deer river that is being tested for 
petroleum. The structure is a dearly defined anticline considE-Ted to have gas 
and oil prospects, and the test being made is of great importance in relation to 
future drilling in this part of the foothills. 

Saskatchewan 

fe J. F. Wright and C. H. Stockwell ·completed the geological mapping and 
investigation of the Amisk Lake 2-mile map-area (latitudes 54° 30' to 55°, longi
tudes 102° to 103°) in which numerous finds of gold have been made. An 
account of this work appears in Summary Report 1933, Part C. 
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Manitoba 

J. F. Wright and C. H. Stockwell commence<l the geological mapping of the 
Flinfion 1-mile map-area (latitudes 54° 45' to 55°, longitudes 101° 30' to 102"') . 
The minerai possibilities of this area ·are enhanced by the presence in it of the 
Hudson's Bay Mining Company's smelter at Flinfion. An account of a num
ber of the minerai prospects within the area is given in Summary Report 1933, 
Part C. 

G. W. H. Norman continued geological mapping and investigation of the 
i Granville Lake 4-mile area (latitudes 56° to 57°, longitudes 100° to 102°), 

northern Manitoba, that was commenced the previous season by J. F. Hender
son. The study of the main part of the eastern half of the area has been com
pleted and a report thereon, accompanied by a map, appears in Summary 
Report, 1933, Part C. 

I 

Ontario 

J. F. Wright and C. H. Stockwell examined a silica deposit north of Minaki. 
A report on the occurrenoe i given in ummary Report 19'33, Part D. 

F. T. Jolliffe geologically mappe<l an area of volcanic and sedimentary 
schists north of Dog lake, Thunder Bay district. As yet the area has received 
little attention from prospectors, although the rock assemblage is similar to that 
in which minerai deposits have been found elsewhere in Thunder Bay district. 
A report on this area, accompanied by a geological map, appears in Summary 
Report 1933, Part D. 

D. F. Kidd, assisted by T. L . Tanton, geologically mapped and investigated 
the Obonga-Kashishibog area, Thunder Bay district. A report dealing with the 
geology, the chromite oc.currences, and other minerai possibilities, illustrated 
with a map, is included in Summary Report 1933, Part D. 

Alice E. Wilson continued geologica>l mrupping of the Palreozoic strata of the 
Ottawa 1-mile map-area (.latitudes 4'5° 15' to 45° 30', longitudes 75° 30' to 7'6°). 
Better knowledge of these formations is required in connexion with drilling of 
wells and other operati-0ns. 

D. C. Maddox commenced a systematic survey of the underground water 
supply in ·and near Ottawa, working in conjunction with Miss Wilson. 

Que bec 

M. E. Wilson continued a detailed investigation of a limited area that 
includes the oranda, Amulet, and W aite-Ackerman-Montgomery mines in the 
vicinity of Noranda. The purpose is to correlate information belonging to the 
several mining companies and to learn as much as possible about the source of 
the ores and the conditions that govern the extent and position of the ore-bodies. 
The rocks in this area are e~ceptionally well exposed; their study will afford 
information that should be of value to prospectors and to those engage.cl in the 
development of minerai deposits in this region. A report setting forth the 
present knowledge concerning the Amulet mine is included in Summary Report 
1933, Part D. 

' A. H. Lang revised the geology of the Kinojevis sheet (latitudes 48° to 48° 
15', longitudes 78° 30' to 79°), now out of print. The Kinojevis quadrangle, 
which is part of the Rouyn minerai area, contain a belt of great intere t to 
prospectors, in which several important minerai deposit have been discovered. 
Hand-coloured advance copies of the more important northern half of the area 
were issued early in 1934 . 

./ L. J. Week commenced geological mapping and investigation of the Amos 
1-mile map-area (latitudes 48° 30' to 48° 45', longitudes 78° OO' to 78° 30') 
also within the Rouyn minera! field. This sheet is one of .a block of sixtee~ 
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1-mile sheets commenced in 19-22, which caver m-0st of the al'ea in western Quebec 
undergoing development. 

H. C. Cooke continued investigation of the asbestos, chromite, and other 
mineral depo its, and the geological ma:pping of the serpentine belt of southern 
Quebec, where these deposits occur. The geological mapping of the Thetford 
1-mile map-area (latitudes 46 ° to 46 ° 15', longitudes n ° to 71 ° 34') has been 
completed, and that of the Disraeli 1-mile map-area (latitudes 45° 45' t-0 46°, 
longitudes 71° to 71 ° 30') has been commenced. A report, one of a series giving 
some of the results of this work, appears in Summary Report 1933, Part D. 

H. C. Gunning a-ocompanied the annuaJ Dominion Government experlition 
to the eastern Arctic, as geologist. He obtained information regarding the gen
eral and economic geology of the districts visited by the expedition. Three weeks 
were spent in the vicinity of cape Smith, east shore of Hudson bay, in examining 
the geology and studying sulphide deposits near the coast. The results of this 
examination are given in the form of a report in Summary Report 1933, Part D. 

New Brunswick 
11 F. J. A.Jcock and C. E. Cairnes commenced geological mapping and inves

tigation of a 1-mile maip-area (latitudes 47° to 47° 15', longitudes 67° to 67° ' 
30') that includes the headwaters of Serpentine river, northwestern New Bruns
wick. This area and one of the s·ame size lying immediately to the north have 
been mapped by the Topographical Division. The region, owing to the fact that 
it lies along the border of a granite batholith, is regarded as a possible prospect
ing field. 

TOP.OGRAPHICAL DIVISION 

W. H. Boyd, Chief Topographical Engineer, reports: 

FIELD WORK 

Yukon 

W. H. Miller continued the field work for the Carmacks quadrangle, lati
tudes 62° to 63°, longitudes 136° to 138°, commenced in 1932. This field work 
was done by photo-topographical reconnaissance methods for publication on a 
scale of 1 inch to 4 miles, contour interval 500 feet. Observations for magnetic 
declination were made throughout the season. Further experimental work with 
infra red plates was carried on. The results indicate the advantages of tJhese 
plates for this type of work and country. 

British Columbia 

:i. R. Bartlett carried out field work for the mapping of the quadrangle, 
latitudes 53° 00' to 53° 15', longitudes 121° 30' to 122° OO', in the Cariboo gold 
district. This work was done by a combination of photo-topographical and plane
table traverse method for publication on a scale of 1 inch to 1 mile, contour 
interval 100 feet. Observations for magnetic declination were made throughout 
the season. H. N. Spence was attached to this party. 

) . " R. c., McD?nald carried out p~oto-topographical reconnaissance mapping 
m the Bndge River quadrangle, latitudes 50°30' to 51 °00', longitudes 122°00' 
to 123°00'. This work is for publication on a scale of 1 inch to 2 miles contour 
interval 200 feet. The triangulation control was connected to the st~tions of 
the British Columbia Lands Department; and the vertical control was con
nected to the elevations of the Pacifie Great Eastern railway. 

81814-2/i: 
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A. C. Tuttle continued the exploratory mapping in Manson Creek area, 
latitudes 55° to 56°, longitudes 124° to _ 126°. This area ~s being m~pped _by 
photo-topographical methods for publicat10n on a scale of 1 mch to 4 miles, Wlth 
contour interval 500 feet. Triangulation control is connected to the nets of the 
Pacifie Great Eastern Railway Survey, and the British Columbia Department 
of Lands. Elevations are based on those established by the British Columbia 
Department of Lands along the 124th meridian. Observations for magnetic 
declination were made throughout the season. 

Alberta 

" , J. W. Spence mapped the Canmore coal area on a scale of 1 inch to 800 feet, 
with contour interval of 25 feet. The area was mapped by plane-table traverse 
supplemented by photo-topography. Elevations are based on Geodetic Survey 
bench m!lirks along the Canadian Pacifie railway. This work is similar in 
character and pUJ'POSe to that previously done at Michel and Hillcrest. Obser
vations for magnetic declinations were made throughout the area. S. M. Steeves 
was attached to this party. 

Ontario 

~ A. G. Haultain completed the contouring of an area at Sudbury. He also 
carried out control surveys in Wanapitei area, latitudes 46°30' to 46°45', longi
tudes 80°30' to 81 °00'. Both areas are for publication at 1 inch to 1 mile. 

New Brunswick 

J. V. Butterworth completed the survey·s of all railways and roads for the 
mapping of the Petitèodiac area, latitudes 45° 45' to 46° 00', longitudes 65° 00' to 
65° 30'. Surveys were made by transit and tape, and transit and stadia. This 
work is for publication on a scale of 1 inch to 1 mile, without contours. 

0 ffice W orli 

D. A. Nichols continued to supply information and exhibits on physio
graphic and allied subjects. Revision of the Geological Map of Canada, on a 
scale of 1 inch to 100 miles, was completed. Satisfactory progress was made on 
the large Museum relief model of Canada. 

MINERALOGICAL DIVISION 

Eugene Poitevin, Chief of the Division, reports: 
No field work was done. 
The mineralogists of the division, Eugene Poitevin and H. V. Ellsworth, 

examined a greater number than usual of minerais and rocks for prospectors, 
and ~thers in the minera! industry, over four hundred and fifty reports being 
supphed. Formerly the bulk of these reports were sent to English speaking 
provinces, but this year, owing to a vigorous educational campaign carried on 
by the Bu~eau of ~nes of the province of Quebec, inquiries from that province 
have cons1derably mcreased. A great number of oral reports were given to 
visitor~ who brought in specimens for determination, and other short reports 
were g1ven to officers of the department. A!ltogether more than 3 500 specimens 
were examine<l. ' 

. Mr. Poitevin supervised the preparation of special exhibits displaye<l at 
Chicago, Ottawa, and Montreal. Also, .at the request of the Ontario Department 
of Health, he bas been studying minera! residues from silicotic lungs. S1x lungs 
have been examined and the work is still in progress. 
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Mr. Ellsworth continued his qualitative and quantitative determinations of 
rare elements and radioactivity. He prepared two papers for publication: 
"Uraninite from Lac Pied des Monts, Que. (in collaboration with Prof. F. F. 
Osborne, McGill University) and "Nickeliferous and Uraniferous Anthraxolite 
from Port Arthur, Ont." The investigation of possible Canadian sources of 
vanadium ores was continued. A new vanadium mineral was discovered, a 
description of which will be published shortly. 

R. J . C. Fabry, Chemist, completed the following analyses: 
Norite, from Copper Cliff, Ont., for W. H. Collins 
N orite, from Copper Cliff, Ont., for W. H. Collins 
Bigwoodite, from BigW'Ood, Ont., for T. T. Quirke 
Hornblende an<lesite, from Cross Lake, Man., for H. C. Horwood 
Scapolite (two analyses), from lot 3, range III, Grenville tp., Que., for E. Poitevin 
Scapolite, from N. t lot 18, range II, Harrington tp., Que., for E. Poitevin 
Manganese con~retion, frOIID Lake O.ssipie, N .H., for E. M. Kindle 
Jarosite ( ?) from Manitoba, for J. F. Wright and C. H . Stockwell 
Complete analysis of silicotic Jung residue (Ont. Bur. Health No. 1448) for E. Poiteovin 
Complete analysis of silicotic Jung l!'esidue (Ont. Bur. Health No. 1539) for E. Poitevin 

Mr. Fabry has also done a considerable amount of qualitative work required 
in the determination of specimens sent in by the public. Among the more num
erous tests may be cited those for nickel, sulphate, alumina, manganese, phos
phate, lime, and magnesia, as well as other common elements. 

MUSEUM 

A number of exhibits were prepared for display: 
Two large collections for the Canad.ian Section, Century of Porogress Ex.position, Chi

cago 
One large exhibit for Central .Can.a.dian Exhibition, Ottawa 
One large exhibit for Canada's Foreign Relations Exhibition, James A. Ogilvy, Limited, 

Montreal, Que. 
A collection of pitchblende ore from Labine IPOÎnt, Great Bear Jake, N.W.T., loaned to 

G. D. Russell, Winnipeg, Man. 
A minell'al exhibit for Joan to other museum.s and educational institutions in Canada. 

An itemized list of the minera! specimens obtained by collecting, donating, 
and purchase is given in the Annual Report of the National Museum. 

EDUCATIONAL COLLECTIONS 

Since joining the division Mr. J. R. Marshall has made several changes con
tributing ta the facilities for assembling and distributing the various collections. 

The following collections of minerais and rocks were distributed during the 
fiscal year: 

Province Standard Grade Grade Grade Special 
2 3 4 

Prospector's 

Min-
erais Rocks 

--------------·!----!------------------

British Columbia .... .. .. . . .............. 0 1 0 0 4 46 41 
Alberta .... . . ... ......... . . .. ......... .. . 0 .o 0 0 1 51 51 
Saskatchewan .................. .. ....... 0 0 0 0 1 16 11 
Manitoba ............... .... ............. 0 0 1 0 15 9 6 
Ontario ...... . ......•. .. ............... . . 0 0 33 0 8 65 22 
Quebec . ....... ..... . .... ................ 1 0 2 250 9 5 3 
New Brunswick .... ......... .... ......... 0 0 0 0 1 0 0 
Nova Scotia . .. . ... ...... .. . .. .. .. ...... . 0 0 0 0 l JO 0 F . ore1gn ............ . ...•....•.... .. . ... . . 0 0 0 0 ~ 4 3 

---------------
36 250 49 206 137 

---------------
Number of specimens ........... . ...... . . 144 44 1,440 10, 000 1,169 4, 120 3,288 

Total number of collections distributed..................................... .... . . 680 
Total number of specirnens d istribute<l .. . ........................................ 20, 205 

In addition to the above thrce boxes of minerai chips, consisting of 120 bags, werc sent out. 
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P ALJEONTOLOGICAL DIVISION 

E. M. Kindle, Chid of the Division, reports: 

FIELD WORK 

Reference to the field work of A. E. Wilson appears in the seotion relating 
to the Geological Division. . . 

At the request of the Deputy Minister of Mines <?f Ontario, E. M,. Km~le 
investigated erosion problems at Pelee island, Lake Erie. In co-operat10n with 
Mr. W. R. Rogers, of the Ontario Department of Mines, a part of the month of 
J une was spent at Pelee island and adjacent small islands in Lake Erie. .The 
results of the surveys will be published by the Ontario Department of Mmes. 

Unique specimens of recently formed manganiferous concretions sent to 
the Director of the Geological Survey from Ship Harbour. ~ake , N.S:, i.J?. 19~3 , 
Jed to an investigation by Mr. Kindle of the occurrence, ongm, and distr1but10n 
of manganese concretions in Nova Scotia lakes. Manganese oxide was found 
to occur on the bottoms of several lakes. A report on this work is in preparation. 

During the latter part of the summer a good collection of the Helderbergian 
fauna and of the Silurian fauna was made in Jacket River area, New Brunswick, 
by Mr. Kindle. 

OFFICE WORK 

Map work in conjunction with the Geological Division was carried on by all 
field officers of this division. 

The preparation of reports on collections of fossils for the purpose of dating 
and establishing in the general geological section the relative positions of forma
tions that are being mappi;d in various parts of Canada by the Geological Survey 
has taken about the usual amount of time. The several stratigraphie specialists 
in the division have participated in the preparation of these highly important, 
special reports on fossils. In addition to reports for mcmbers of the staff, reports 
have been supplied to the Quebec Bureau of Mines. In many areas the sound
ness of the geological maps depends upon the reportS of the palreontologists, 
and the quality of these in turn rests in part on the ex-cellence of the collections 
secured during the field work on the map. 

F . H. McLearn has given a considera:ble part of his time to the preparation 
of a report on the geology and minera! resources of Saskatchewan. A report 
on the White and Buff Burning Clays of Southern Saskatchewan, written in 
collaboration with J . F. McMahon, of the Mines Branch, will appear in the 
Summary Report 1933, Part B. 

W. A. Bell has prepared, for a series of volumes on the stratigraphy of North 
America, two papers--"Stratigraphy of the Mississippian System in Eastern 
Canada," and "Stratigraphy of the Pennsylvanian System in Eastern Canada." 

A. E. Wilson has given considera:ble time to studies of ostracods from south
western Ontario in connexion with the work of Mr. C. S. Evans and of the 
Borings Division. A paper on the Synopsis of the Ordovician of Ontario and 
Western Quebec was completed. 

Professor Stanley Smith's monograph on the Upper D evonian Corals of the 
Mackenzie Valley is nearing completion. 

MUSEUM 

. Work on the extensive coll~ction of dinosaur that is still awaiting prepara
tion and study has been. contmued .. Work h!'ls been. tarted during the year 
on seven of the hooded dmosaur spec1mens wh1ch are m various stages of com
pletion. 

Preparator work on the invertebrate fossil collections has included con
siderable work putting in good order certain parts of the 'Vhiteaves collection 
of Recent shells. 
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PLEISTOCENE GEOLOGY, WATER SUPPLY, AND BORINGS DIVISION 
W. A. Johnston, Geologist in Charge of the Division, reports: 
Reîerences to field work by R. T. D. Wickenden and D. C. Maddox are 

given under the Geological Division. · 
An important work of the division has been, as in previous years, the 

examination of samples from well borings made in search of oil, gas, and water. 
Samples of a number of wells drilled for oil and gas in Saskatchewan were 
examined in co-operation with the Departrnent of N atural Resources of the 
Governrnent of that province, and in the province of Quebec in co-operation 
with the Quebec Bureau of Mines. 

D . C. Maddox, in addition to his field studies of well waters in the vicinity 
of Ottawa, exarnined samples from wells in Ontario and Quebec. 

R. T. D. Wickenden continued his studies of deep well samples in the 
Prairi,e Provinces, particularly with reference to the occurrence of microfossils 
and the correlation of formations by this means. 

F . J. Fraser, assisted by M. Mahoney, examined the samples from a nurnber 
of wells in Saskatchewan, and eastern Canada. Mr. Fraser made a number of 
partial analyses of well waters frorn di.fftTent parts of Canada, to show the 
salinity and hardness of these waters. Owing to the number of requests for 
information as to the hardness and minerai character of well waters throughout 
Canada, information to meet th€ e requests is being collected. 

Sarnples from oil and gas wells received during the year numlbered 9,456. 
Of these, 7,751 were from A1berta and were received through the courtesy of the 
Department of Lands and Mines of the province. There were 253 frorn British 
Columbia, 706 from Saskatchewan, 5 from Manitoba, 96 frorn Ontario, 640 from 
Quebec, and 5 fr-0m New Brunswick. 

DRAUGHTING AND REPRODUCING DIVISION 
A. Dickison, Chief of the Division, reports: 

Maps Puhlished April 1, 1933, to March 31, 1934 

Publica-
Series A tion Title Remarks 

number 

NORTHWEST TERRITORIES 

296A 2328 Great Bear lake (McTavish arm), between Richard-
son island and Hornby bay, district of Macken-
zie; scale, 1 inch to 4 miles ........ ..... . . . ... ... Geology. For report by D. F. 

Kidd, Summary Report, 
part C, 1932. 

BRITISH COLUMBIA 

294A 2326 Quesnel Forks sheet, Cariboo district; scale, 1 inch to 
1 mile 

Geology (provisional edition) . 

., 295A 2327 Brisco-Dogtooth area, Kootenay district; scale, 1 Geology. For report by C. S . 
inch to 4 miles . Evans, Summary Report, 

297A 2335 Cranbrook sheet, Kootenay district; scale, 1 inch to 
part A, 1932. 

Topography. 
1 mile. 

MANITOBA 

" 301A 2348 Granville Lake area; scale, 1 inch to 4 miles . ... .. ... Geology. For report by G. W. 
li. Norman, Summary Re-

ÛNTARIO 
port, part C , 1933. 

155A 1553 Lake Huron sheet; scale, 1 inch to 8 miles ........... Geology (third edition). 

MISCELLANEOUS 

- - Early Precambrian sedimentary formations in the 
<'amuiian ShiPlrl; srnlr. 1 inrh to 60 mil<'s. 

Geology. 
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Maps in Hands of King's Printer, March 31, 1934 

Publica-
Series A tion Title Remarks 

number 

BRITISH COLUMBIA 

283A 2303 Salmo sheet, Kootenay d istrict; scale, 1 inch to 1 Topography. 
mile. 

299A 2337 Sa!mo sheet, Kootenay district; scale, 1 inch to 1 Geology. For memoir by J. F. 
Walker. mile . 

300A 2343 Copper Mountain mining area, Similkameen district; Geology . For memoir by V. 
Dolmage. scale, 1 inch to 1,000 feet. 

MANITOBA AND SASKATCHEWAN 

268A 2272 The, Pas sheet; scale, 1 inch to 8 miles .... . ......... Geology. 

QUEBEC 

285A 2311 Taschereau sheet, Abitibi county; scale, 1 inch to 1 Geology. 
mile. 

293A 2325 Palmarolle sheet, Abitibi county; scale, 1 inch to 1 Geology. 
mile. 

Other Map-W ork in Varying Stages of Progress 

Title Remarks 

CANADA 

D ominion of Canada; scale, 1 inch to 100 miles ......... . .. . ............ Geology. 

BRITISH COLUMBIA 

1 Stikine area, Cassiar district, 56° 30' to 57", 131° to 132"; scale 1 inch to Geology. 
2 miles. 

2 Stikine area, Cassiar district, 57° to 57" 30', 131° to 132°; scale, 1 inch to Geology. 
2 miles. 

3 Stikine area, Cassiar district, 57" 30' to 58°, 131° to 132°; scale, 1 inch to Geology. 
2 miles. 

4 Portland Canal area, Cassiar district, 55° 15' to 56' 30', 129° to 130' 30'; Topography. 
scale, 1 inch to 4 miles. 

ALBERTA 

1 Nordegg sheet (west of fifth meridian), 52° 15' to 52° 30', 116° to 116° 30'; 
scale, 1 inch to 1 mile .. ...... . ............... ... .... . ..... . ....... T opography. 

SASKATCHEWAN 

1 Regina sheet, 49° to 52°, 102° to 109°; scale, 1 inch to 8 miles ..... ... . ... Geology. 
2 Sections supplementing Regina sheet ................. . ... . ............ Geology. 

MANITOBA 

1 Winnipeg sheet, 49° to 52", 95° to 102°; scale, 1 inch to 8 miles .. . ... .. .. . . Geology (bedrock). 
2 Sections supplementingWinnipeg sheet . .. . . ...... . ... .. ............... Geology. 

2 

3 

2 

3 

ÛNTARIO 

Espan?la sheet, ~udbury district, 46° 15' to 46° 30', 81° 30' to 82°; scale, 
1 mch to 1 mile ............................ . ....... . .............. Geology. 

Copper Cliff sheet, Sudbury district, 46° 15' to 46° 30', 81° to 81° 30'; 
scale, 1 inch to 1 mile ... .. .. ... ............. ........... .... .... ... Geology. 

Lake Superior sheet, 48" to 52°, 85° to 90°; scale, 1 inch to 8 miles ... .... Geology. 

QUEBEC 

Macamic sheet: Abitibi county, 48° 45' to 49°, 78° 30' to 79°; scale, 1 inch 
to 1 mile.. . .. . .. .. .. . .. . . . . . . .. .. . . . . . . . . . . . . . .. .. . . . . . . . . .. . . . . . Geology. 

Chibo_ugamau shE'.et, Abitibi territory, 49° 45' to 50°, 74° to 74° 30'; scale, 
1 mch to 1 mile . . .. ............................................... Geology. 

Escuminac sheet, Bonaventure county, 48° to 48° 15', 66° to 66° 30'; scale, 
1inchto1 mile ....... . ...... . .... . .. . . .. ............ . ............ Geology. 
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Other Map-Work in Varying Stages of Progress-Concluded 

Title Remnrks 

QUEBEC AND NEW BRUNSWICK 

Chaleur Bay area, 47° 30' to 48" 30', 64° 30' to 66' 45'; scale, 1 inch to 4 
miles ..................................................... . ..... . . Gcology. 

NEW BRUNSWICK 

Benjamin River sheet, Restigouche county, 47° 45' to 48°, 66' to 66° 30'; 
scale, 1inchto1 mile ............................... . ............. Geology. 

2 Belledune sheet, Gloucester and Restigouche counties, 47° 45' to 48°, 
65° 30' to 66'; scale, 1 inch to 1 mile ......................... ....... Geology. 

3 Bathurst sheet, Gloucester county, 47° 30' to 47° 45', 65° 30' to 66°; scale, ,__ 
1 inch to 1 mile ................................................... Geology. 

In addition to the foregoing, forty-eight map and other figure drawings 
were prepared for reproduction by zinc-eut process, for illustrating reports and 
memoirs of the Geological SunnEy; other draughting and related work necessary 
for staff and public use amounted to one hundred and twenty-one items. 

The duties of an executive member of the Geographic Board of Canada WEOTe 

also performed during the year. 

PHOTOGRAPHIC DIVISION . 

G. G. Clarke, Chief of the Division, reports: 
The following work was done during i:Jhe fiscal year: 

Contact prin ts, 4 x 5 to 36 x 48 ............ . .............................. .. .. . 
B romide enlargements, 4 x 5 to 40 x 72 ...... ... ....... . ........ .. . ........... . 
Exposures developed, 3t x 4t to 6} x St ........... ... ...... ... ................ . 
Dry plate negatives, 4 x 5 to 11 x 14 ...................... . . .. ..... . .... .. ... . 
Wet plate negatives, 8 x 10 to 24 x 30 ..... ..... .. . .. . ... . ......... . . .......... . 
Zinc plates, 11 x 14 to 24 x 30 ........................... . . .. . . ...... ... ...... . 
Photostat copies, 7 x 11 to 11 x 14 ............ ...... ................. .. ....... . 
Lantern slides, 3t x 4 ........................................ .. . . ..... .. ..... . 
Photos and maps mounted ... ..... . .. ........ . ....... .. ....... ... ... . .. .. ... . 

Total . . ... ..................... .. ........................... . 

8,811 
1, 153 
2,398 

434 
188 

21 
189 
969 

2, 753 

16, 916 

GEOLOGICAL INFORMATION AND DISTRIBUTION DIVISION 

Wyatt Malcolm, Assistant Director, reports: 

During the year 59,046 publications of the Geological Survey and National 
Museum, exclusive of French editions, were distributed. Of these 7,701 were 
sent to addresses on the regular mailing lists, and 51,345 were distributed in 
compliance with written and persona! requests for named publications, or re
quests for general or s·pecific information. 

LIBRARY 

Mrs. F. E. Forsey, Librarian, r eports: 
Accessions to the Library include: 

I~~~: ~~~ ~~~:ïr:~~·: -: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Complete unbound volumes (by purchase) .... ..... .......... ........ .. ...... . 
Complete unbound volumes (by gilt and exchange) . . . .. . ..... . ..... ....... .. . 
Pamphlets . ......... .. ..... . ........ . .... . . ... ......... . . .. . ........ .... .. .. . 
Maps ....... .. ................... . .. . ......... . ... .. . .. ............... ... ... . 
Period icals su bscribed for ........ . ........ .. ................................ . 
Periodicals and serials by gift or ex change (separate fi les) .. .................. . 

186 
233 

65 
164 
683 
439 
321 
304 
683 
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Two hundred and sixty-fi.ve volumes were bound. Recorded loans 5,294. 
Inter-library loans amounted to 249, and 85 books were borrowed from other 
libraries for members of the staff. Cards added to the catalogue numbered 5,546, 
of which 121 were bibliographical entries. The map catalogue was increased 
by 176 cards. 

T he library collection of lantern slides has been re-catalogued in accordance 
with a revised dassifi.cation, prepared with the assistance of Mr. D. A. Nichols, 
Physiographer. 

From the Gray Herbarium 4,343 cards were added to the Botanical Index 
in the hbrary. 

Grateful acknowledgment is made to the following for gifts to the Library: 
Dr. Charles Schuchert, Dr. Reginald Daly, G. Godwin, A. H. Sonsthagen, Harlan 
I. Smith, D. Jenness, D. A. Nichols, A. Miles, R. Pearce, and to the Carnegie 
Institution of W·ashington and the British Museum of Natural History for very 
valuable selections of their publications. 

BRITISH COLUMBIA OFFICE 

W. E. Cockfi.eld, Geologist-in-Charge, reports: 
The use made by the public of the facilities offered by this office showed a 

very large increase during the year, which is indicative of the public interest in 
the mining industry of the province. A total of 6,042 visitors registered at the 
office, and a large number of inquiries were handled by mail and telephone. 
Reports issued totalled 5,013 and 2,769 separate maps were issued. The number 
?f rock and minerai specimens received for <letermination also showed a large 
mcrease. 
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NATIONAL MUSEUM OF CANADA 

W. H. Collins, Acting Director 

21 

o field work was carried on by members of the staff of the National 
Museum of Canada ·during the summer of 1933 and activities were limited to 
office and laboratory work. 

T he Acting Director wishes to express his cordial appreciation of the <Jo
operation of other Government deipartments and would mention in parti.cular 
the National P arks Branch and the Dominion Lands Administration, Depart
ment of the I nterior the Royal Canadian Mounted Police, the Department of 
P ublic W orks, and the Geological Survey. H e also wishes to express to man y 
individuals and institutions his gratitude for donations and exchanges and for 
assi tance rendered in connexion with scientific investigation . 

Lists of papers prepared and addresses delivered during the year by mem
bers of the division of Anthropology and Biology are to be found in the Annual 
Report of the National Museum. 

It is with deep regret that we here record the ideath of M. O. Malte, Chief 
Botanist, on August 12, 1933, and of J . A. Rochou, Osteological Preparator, on 
May 26. O. E. P rud'homme, Senior Museum Assistant, having reached the age 
limit, was superannuated on February 1. Miss C. E. Farmer, derical assistant 
in the Division of Anthropology, resigned her position on November 4, 1933. 

Statements of the progress of the work of the Anthropological and Biolo
gi<Jal Divisions follow. Work accomplished in geology, geogra.phy, mineralogy, 
and palœontology is referred to under the Geological Survey. 

ANT HROPOLOGI CA:L DIVISION 

D . Jenness organized and presided over the anthropological section of the 
Fifth Pacifie Science Congress that was held in Victoria and Van<Jouver in June 
and J uly. With the assistance of nine other scientists he compi'1ed and edited 
for distribution at that congress a special volume on the "Origin and Antiquity 
of the American Aborigines", and himself prepared a short paper on the same 
subject which was read during the meeting. 

Mr. Jenness pre1pared a monograph on the Carrier Indians of British 
Columbia. He compiled a map for the Department of the Interior showing the 
distribution and boundaries of the Indian tribes in northeastern North America 
in the year 1774. He acted as a member of the Interdepartmental Reindeer 
Committee. 

C. M. Barbeau divided attention between research at the museum, the col
lecting of new materials in Quebec and eastern Canada, and the preparation of 
material , papers, and addresses. Research into the Asiatic origin of our north
western natives was further advanced through the study of ethnographie data 
for Siberian and Alaskan tribes, and the analysis of Chinese and Siberian songs 
recorded on the phonograph, along with those of the Athapaskan tribes of the 
northwest. A large number of pictorial documents bv the painter Cornelius 
Krieghoff on the early folk and Indian life on the St. Lawrence were discovered 
and compiled, so as to be available for further use and refcrcnce. 

H a.rlan I. Smith continued assembling and arranging information on Indian 
village sites and other subjects of Canadian archœology. He continucd his 
efforts ta mduce artist and manufacturers to u e Indian and archœlogical art to 
produce di tinctive Canadian manufactures and souvenirs. His services were 
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lent for a short time to the Quebec Government as .consultant on the preserva
tion and erection of a totem pole in the new Zoological Garden near Quebec city. 

W. J. Wintemberg revised his report on the Roebuck Indian village site and 
continued the study of material from other village sites. His services were given 
for a short time to the supervision of excavations at Fredericton, New Bruns
wick. 

Douglas Leechman, in addition to the usual routine work on the clcaning, 
preservation, and repairing of anthropological specimens, finished the habitat 
group showing the interior of an Eskimo igloo. He prepared an exhibit for the 
Central Canada Exhibition in Ottawa, an exhibit for the Handicrafts Guild of 
Toronto, one for the National Exhibition at Toronto, and an exhibit of Indian 
articles of personal adomment for loan by the National Museum. 

As no field work was done during the year aiccessions were few, comprising 
118. 

BIOLOGICAL DIVISION 

R. M. Anderson, Chief of the Division, reports : 

FIELD WORK 

Field work was limited to collection near Ottawa of a few specimens for 
the Museum collections and for school loan collections; a considerable amount 
of accessories needed for preparing museum exhibits was also collected. 

R. M. Anderson and P. A. Taverner served on the Interdepartmental 
Advisory Board on Wild Life Protection and attended the 50th Anniversary 
meeting of the American Orni·thologists' Union held at New York city, November 
14 to 18. Mr. Anderson served as mem'ber of Northern Advisory Committee, 
the Interdepartmental Reindeer committee, and as honorary advisory zoologist 
for the Gatineau-Lièvre-Nation Division of the Province of Quebec Association 
for the Protection of Fish and Game. He delivered one public leoture on "The 
Wild Mammals of Quebec" to the Province of Quebec Societv for the Protection 
of Birds. · 

OFFICE WORK AND PUBLICATIONS 

R. M. Anderson, in the course of systematic work on the mammal collec
tions, made special studies of several groups of Canadian rodents. A "Check
List of Canadian Mammals" is in card catalogue form and with some revision 
of the range of CtTtain species and subspecies will !be in shape for publication. 
Progress was made on a comprehensive book on the "Mammals of Canada" and 
on a bulletin on "Animal Life and Life Zones of Southern British Columbia." 
Two papers were prepared for the Fifth Pacifie Science Congress, held in Vic
toria, on the suhjects: "The Distribution, Abundance, and Economie Importance 
of the Game and Fur-bearing Mammals of Western North America," and "Effect 
of the Introduction of Exotic Animal Forms." He prepared for the Department 
of the Interior a chapter on "T he Mammals of the Eastern Arctic and Hudson 
Bay Region", for a book on the Eastern Arc tic R egion of Canada. Other 
reviews and short articles were contributed to scientific pc.Tiodi cals. 

P. A. Taverner completed the compilation and revision of the "Birds of 
Canada", which is now in press. In collaboration with Dr. George Miksch 
Sutton, of Cornell University, he finished a report on "The Birds of Churchill, 
Manitoba,'' now being published by the Carnegie 1\Iuseum of Pittsburgh. A 
chapter on the "Birds of Eastern Arctic Islands" was also prepared for the 
above-mentioned book by the Departrntnt of the Interior. 
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MUSEUM WORK 

C. L. Patch mounted a number of mammals and birds for exhibition in the 
Museum halls. Extension of such exhibits is much handicapped by the crowded 
condition of the Museum. Twenty-two new specimens were mounted for the 
school loan collection, and 496 mammals, birds, amphibians, reptiles, and photo
graphs were lent to educational institutions for use in art and nature study 
work. 

Owing to suspension of field work, accessions to the Museum collections 
have largely been dependent upon donations, most of which were obtained 
through the courtesy of the Dominion Lands Administration, and the National 
Parks of Canada, Department of the Interior. At the end of the year the 
catalogued specimens of birds in the National Museum of Canada numbemi 
25,727, an addition of 548 during the year; mammals 12,304, an addition of 
654 specimens; and amphibians and reptiles 4,561, an addi+,ion of 79 specimens. 
A complete list of the donors is given in the Annual Report of the National 
Museum. 

NATIONAL HERBARIUM 

M. O. Malte, Chief Botanist of the National Herbarium, made considerable 
progress during the early part of the year on the "Flora of Arctic Canada", 
and several genera were virtually monographed and numerous keys worked 
out. About seventy-five pages were completed and typed and a considerable 
quantity of manuscript notes written. The National Herbarium collections were 
also greatly benefitted by corrections in labelling made during the progress of 
the revisionary work. The progress of the work was also aided by loans of 
Arc tic plants from the Gray Herbarium, Cambridge, Mass.; The New York 
Botanical Garden, New York; the Danish Arctic Station, Godhavn, Green
land; the Botanical Division of the Government Museum, Stockholm, Sweden; 
and the Department of Botany, University of Lund, Sweden. Dr. Malte <lied 
on August 12, 1933, and left much unfinished work, ·but the records of his work 
and his impress on the National Herbarium will be of value for many years to 
corne. Arrange.ments have been made with Professor M. L. Fernald, of the 
Gray Herbarium, Cambridge, Mass., to complete and publish in Rhodora as 
much of Dr. Malte's manuscript as can ibe used in this way. 

The number of plants received on account of exchange and donation 
during the year was 1,520, and 1,359 specimens WE.Te distributed on account 
of exchange. A list of the donors is given in the Annual Report of the Museum. 
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MINES BRANCH 

John McLeish, Director 

'f<he contribution by the Mines Branch, through its investigational and 
experimental test work, to the development, pr.oduction, and u~ilizati~n of the 
country's mineral resources bas been reflected. m some degree m the ~ncreased 
mineral production, particularly of metals, durmg the past year. '.l'he mcreased 
price, in Canadiai;i funds, ~f gold bas, of. course, been a great stimul~s to the 
increased production of th1s metal, but m very great measure the mcreased 
production of base metals, as well as of gold, bas been due to the greater 
efficiency with whioh mining and metallurgical operations have been conducted 
and the consequent lowering of costs of production of the metals involved. 

The general financial stringency during the past four years bas not lessened 
the demand for investigational and test work such as the Mines Branch 
laboratories are designed to undertake. On the contrary, the demands for this 
work have increased to such an extent that many requests have to be turned 
aside, or postponed for future consideration. 

Reduced appropriations of the past ïhree years have, however, halted all 
expansion in the scope of investigations and experimental test work undertaken, 
and have severely curtailed field investigations of minerai resources and field 
studies of mining problems and ore treatment methods. 

In the general investigatioos of mineral resources, field studies have been 
limited to keeping a personal contact with the progress of the industry during 
the year, and to securing information required to complete investigations and 
reports that have been in progress for some time. 

With limited field work, the engineers of the Mineral Resources Division 
have been enabled to devote more attention to the completion of reports on 
subjects that have been under investigation and to prepare new reports of special 
interest, such a those on gold mining and reports of general and educational 
interest on the mineral industry of Canada. 

The public demand for information respecting the minerai resources and 
the mineral industries continues unabated, and the information and records 
collected by this division are proving of immense value, both in showing Can
adian sources of raw materials ihitherto imported, as well as possible production 
that may find foreign markets. 

The facilities afforded by the Ore Dressing and Metallurgical Laboratories 
of the Mines Branch have been pressed to the limit of equipment and staff 
during the past year to meet the demand for test work on ore samples sub
mitted, a considerable number of which are now alway on band awaiting their 
turn. Indeed, it would have been impossible to complete the number of tests 
that have been put thr.ough during the past two years had it not been for the 
assistance rendered by the Mineragraphic Section of this division. The micros
copie examination of ores and mill products in the Mineragraphic Section bas 
enabled tests on individual samples to be put through much more rapidly. 

During the past three years, 170 or more investigations of the ore treat
ment tyipe have been made. During the same period, 28 plants have been erected; 
substantial changes effecting greater efficiency in operation have been made in 
6 established plants; 9 plants are now under construction (April, 1934), and 29 
plants are being planned ·and their con truction contemplated; ail for the treat
ment of ores on which preliminary te ts have been made in the Ore Dressing 
La1boratories. 
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The Fuel Research Laboratories have combined technical studies of Cana
dian fuels and laboratory research work on the classification, constitution, 
beneficiation, storage, carbonization, hydrogenation, and efficiency of use of 
Canadian coals, and a number of investigations on natural gas, petroleums, 
and Allberta bitumen. 

These laboratory and large-scale studies and test work are furnishing 
much basic scientific information regarding the structure of our Canadian 
coals, and most valuable information respecting their preparation for markets 
and the products that may be derived from them. This knowledge is of great 
assistance in extending the home market for Canadian coal and displacing im
ported fuels, a development of the highest importance when it is remembered 
that for many years Canada has imported over 50 per cent of the country's coal 
requirements. 

The Ceramic Laboratories, in addition to testing clays and associated raw 
materials to determine their suitability for the manufacture of industrial pro
ducts, are carrying on a very extensive study of the physical properties of Can
adian brick, as well as investigations of problems relating to the production of 
ceramics and refractory products fr-0m Canadian raw materials. 

During the year, the Director, in addition to departmental administrative 
duties, served as a member of the Dominion Fuel Board; the Advisory Com
mittee on Mining Regulations; several Associiate Committees of the National 
Research Council; and the Government Advisory Committee on the Civil Ser
vice Superannuation Act. 

The outstanding activities of the Mines Branch during the year are briefly 
outlined under its several divisions as follows. 

MINERAL RESOUTuCES DIVISION 

At the beginning of the year the staff prepared and issued in mimeograph 
form a comprehensive survey of the progress of the mineral industry during the 
year 1932, a total of fifty-six separate products being reviewed. Members of the 
staff completed, and the department published, reports on: Canadian Limestones 
for Building Purposes; Gold in Canada, second edition; The Mineral Industries 
of Canada with a mineral map, fourth edition; and the Annual Report on Inves
tigations of the Minera! Resources and the Mining Industry 1932, containing 
three papers on investigations that had been in progress ·and were completed 
during the preceding year. French editions of reports on Chrysotile Asbestos 
and on The Mineral Industries of Canada, fourth edition, were issued. A list of 
operating gold mines was published to accompany the report on Gold in Canada. 

During the year the staff of this division as a group has been called upon to 
prepare a very large number of replies to inquiries relating to minerais, mineral 
products, and industries. These requests for information are received from al! 
parts of Canada and from abroad. The reference files and index, which are the 
foundation of this work, have been more than twenty-five years in the making 
and the records are being constantly edited and increased. During the year 
there has been a much greater demand for information service from the staff 
than ever before. 

The Chief of the Division, A. W. G. Wilson, was employed during most of 
the year on administrative duties of the division. Only a very short time was 
given to field inspection work, including two weeks spent at the Century of 
Progress Exhibition in Chicago, studying technical advances in the industrial 
applications of minera! products. 

H. S. Spence continued his investigations on the mining and preparation for 
market of the group of non-metaillic minera! products in which he specializes. 
This work also included the examination of old and new localities in which rare-
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element minerals occur. Visits were made to a num'ber of industrial plants m 
Ontario, Quebec, and the United States. 

L. H. Cole continued his work on granites and other crystalline igneous 
rocks as building stones. He spent about two months on field work in Ontario 
and in the Prairie Provinces. This work included a review of the present status 
of the sodium su!Jphate industry in western Canada, as well as some work on 
Canadian sandstones as structural materials. 

S. C. Elis continued his studies of the utilization of asphalt resources, pay
ing more particular attention to the possibilities of utilizing in industry asphalt 
products derived from the bitumens of the Alberta bituminous sands. 

M. F. Goudge continued his studies of the limestone industries; his report 
on Limestones of the Maritimes was completed and will be issued early in the 
fiscal year 1934-35. Progress has also been made in the ipreparation of the 
manuscripts of the separate reports dealing with the Limestone of Quebec and 
the Limestones of Ontario. A great deal of information on limestones was fur
nished to interested persans through correspondence and persona! interviews. 
Sorne additional work was done on rock wool during the year. 

A. H. A. Robinson completed the manuscrirpt for a second edition of his 
report on Gold in Canada, which was published in August; he ·also completed 
the compilation of the fourth edition of the generaJ report on The Minerai 
Industries of Canada, this being published on March 28. Mr. Robinson also 
prepared a number of short articles for the technical press. About four weeks 
were devoted to visits to the gold-producing rproperties in British Columbia. 

V. L. Eardley-Wilmot continued his studies on diatomite, about six weeks 
being devoted to field examinations in Ontario, Quebec, and the Maritime Prov
inces. Laboratory examinations of the material collected, and of material sent 
in by inquiriers, occupied most of bis office time. A general review of the Abra
sive Industries for the year 1932 was also prepared for publication in MineraJ 
Industry. 

John Casey, statistician, continued the series of annual surveys of fuels for 
domE.'Stic use marketed in Quebec, Ontario, and Manitoba. A survey of fuel 
oil for all purposes used throughoqt Canada during the year 1932 was made· 
a similar survey of 'bunker fuels used in Quebec, Ontario, and Manitoba wa~ 
also conducted. Tabular statistical taibles covering these surveys were com
pleted during- the year. Mr. Casey also prepared, both in tabular form and as 
graphs, a series of comprehensive statements based on the official annual trade 
reports of each country, visualizing the intertrade between Canada and the 
UnitEOd States over a period of years (1920 to 1932). Thcse tabulations cover 
all commodities falling within each of ten economic groups irnd were apportioned 
to show both "free" goods and "dutiable" goods as well as totals. These state
ments will not be published as the cost of reproduction is prohibitive under 
present conditions, but they are available for office consultation. 

A. Buisson continued his office work in the Records 'ection during most of 
the year, and also prepared a number of short artic!E.'S for publication. 

C. H. Freeman concluded his laboratory studies of moulding sands and 
completed the manuscript of his report on this investigation. 

E. H. Wait was engaged in compiling the records of ail mining companies 
organized in Canada; copies of these records were furnished to many inquirers 
in Canada and in the United States. 

ORE DRESSING AND METALLURGICAL DIVISION 

W. B. Timm, Chief of Division, reports a greater amount of investigative 
work on Canadian ores, non-metallic minerais, and metallurgical products was 
undertaken and completed than in any previous year. Reports were issued 
on seventy-three investigations, sixty-eight of which will be pulblished in the 
report of Investigations in Ore Dressing and Metallurgy for 1933. In addition, 
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considerable experimental test wark was conducted of minor importance. Of 
the total investigations, fi.fty were on ores, in which gold was the principal 
valuable mine.Tal, indicating the activity in gold mining in Canada. Eight were 
from British Columbia, :five from Manitoba, twenty-three from Ontario, nine 
from Quebec, and :five from Nova Scotia. An investigation of Texada Island 
(B.C.) and Moose Mountain (Ont.) magnetic iron ores, was conducted and 
is in progress in the metallurgical laboratories, and further work on the radium
bearing ores of Great Bear Lake district, Northwest Territories, was carried out 
in the hydrometallurgical laboratory. 

The laboratories were used to a greater extent by consulting engineers and 
metallurgists, representing the mining companies. Every facility was extended 
to them in the investigation of their ores and ore treatment problems. The 
experience and knowledge of the staff of the division were placed at the disposa! 
of consulting engineers engaged on the design, construction, and operation of 
new milling plants, and on the operat.ing problems of existing plants. 

FIELD STUDIES 

W. B. Timm, C. S. Parsons, and A. K. Anderson speut about four weeks 
each in the field at different periods·, visiting the milling plants and concentrators 
in northern Ontario and Quebec, discussing with the operators their milling 
problems. · 

R. J. Traill and W. R. McClelland spent a week at the radium extraction 
plant at Port Hope on problems of plant operation. 

T. W. Hardy spent two weeks at the steel plants at Sault Ste. Marie, 
Welland, and Montreal, on problems relating to the manufacture of alloy steels. 

LABORATORY INVESTIGATIONS 

Metallic Ores. Investigations were carried out by C. S. Parsons, A. K. 
Anderson, J. D. Johnston, W. R. McClelland, and W. S. Jenkins on the con
centration of, or on methods of recovering, the valuable metals from the following 
ores: 
Arsenical gold ore from the Tamarac mine, Ymir, B.C. (483). 
Gold ore from Cranberry head, Yarmouth, N.S. (484). 
Gold ore fr.om the Cochenour-Williams p11openty, Red Lake, On.t. (485). 
Gold ore fr.om the Michael-Boyle property, Aiden, Algoma district, On.t. (486). 
Gold ore from Canadian Mi.nenals, Limited, Morton Lake, Man. (487). 
Gold ore from Wine Harbour district, Guysborough county, N.S. (488). 
Gold ore from Hunts Gold Mines, Limited, Central Rawdon, N.S. (489). 
Gold ore from Beattie mine, Duparquet town.ship, Abitibi coun.ty, Que. (490). 
Gold ore from Ralcrow-Swayze Min.es, Limited, Halcr.ow township, Sudbury district, Ont. 

(491). 
Complex gold ore from Lynx -property, Oxford lake, Man. (492). 
Mill tai!ings from Bussieres Mining Company, Limited, Senneterre, Que. (493). 
Gold ore from Kootenay Belle mine, Salmo, B.C. (494). 
Gold ore from Sullivan Consolida.ted Mines, Limited, Dubuisson township, Abitibi county, 

Que. (495). 
Gold ore from Young-Davidson property, Matachewan, Ont. (496). 
Gold-silver ore from Dentonia Mines Syndicate, Greenwood, B.C. (497). 
The precious metal and vanadium content of mineralized rock from Delta Mines Syndicate, 

near W orthington, Ont. ( 498). 
Arsenical gold ore from Blomfield property, Marmora township, Hastings county, Ont. 

(499). 
Nickel-copper ore from the gersdorffite property, near W orthington, Ont. (500) . 
Silver-lead ore from Queensborough, Ont. (501). 
Lead-zinc ore from Marsouins Mining Company, Limited, Marsouins, Gaspe, Que. (502). 
Gold ore from Little Long Lac Gold Mines, Limited, Bankfield, Ont. (503). 
Copper-nickel ore from Calumet island, P.on.tiac county, Que. (504). 
Molybdenum ore from Pigeon lake, Gloucester county, N.B. (505). 
Gold-copper ore from Co!umario Gold Mines, Limiited, Usk, B.C. (506). 
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Gold ore from Dyment Mining and Investments, Limite<l, Swayze-Denyes' gold a,rea., Sud-
bury district, Ont. (507) . 

Gold ore and mill tailings from ParkhHI Gold Mines, Limited, Wawa, Ont. (508). 
Gold-silver-lea.d-zi.nc ore from the Yruikee Girl mine, Ymir, B.C. (500). 
Gold ore from .Aacona Go.Id Mines, Limiited, Aloona, Ont. (510). 
Gold ore from Ca:nadian Pandora Gold Mines, Limited, Cadillac township, Abitibi county, 

Que. (511). 
Gold ore fr.om Buffalo .AnJœr.iite Gold Mines, Limited, South Porcupine, Ont. (512). 
Gold ore from Canadian Matwhewan Gold Mi.nes, Limited, Matachewan, Ont. (513). 
Antimonial-g,old-silveir ore fnom Tatlayioco Lake distrfot, B.C. (5'14). 
Magnetic iron ore from Texada island, 'B.C. (515). 
Gold ore from the Guelph mine, Wawa, Ont. (516). 
Gold ore from Northern Metals Limirbed Katrine township, Larder lake, Ont. (517). 
Gold ore fr.om Lakela.nd Gold Mines, Limited, Bourkes, Ont. (518). 
Gold ore from Onarrurn. Lake area, Thunder Bay distrid, Ont. (519). 
Gold ore from Norgiold Mines, Limited, Bousquet township, Abitibi county, Que. (520). 
Gold ore fr.om Casey Summit pr.operty, Su=it Jake, O.nt. (5211). 
Gold ore fr.om Maskwa Gold Mines, Limited, central Manitoba district, Man. (5Z2). 
Silver ore from Kozak mine·, Goudreau district, Onit. (•523). 
Mill tailings from Boston-Richardson mine, N .S. (524). 
Gold ore from Nor.thern Empire Mines, Limited, near Jellicoe, Ont. (525). 
Lead ore f.rom Domin~on Min:ing and Sme1ting Company, Limited, Godfrey, Ont. (526). 
Gold ore from Demara Mines, Limited, Barraute township, Abitibi county, Que. (527). 
Gold ore from West Caledo:nia, N.S. (528). 
Gold ore from Kirkland Gold Be1t Mines, Limited, King Kirkland, Ont. (529). 
Copper-nickel ore fwm Cuniptau Mines Develop.ment Company, Lirnited, Strathy town-

ship, Tiro.agami Forest Reserve, Ont. (530). 
Gold ore from Elbow Jake, Cranberry Portage, Man. (531). 
Cold-oopper ore from Chester tow<DSbip, Three Duck area, Sudbury district, Ont. (532) . 
Gold m:e fr.om Cha~tered Explorers, Limited, Sturgeon Jake, Ont. (533). 
Gold ore from Home Gold Mirung Company, Limited, Ya.Ie mining division, B.C. (534). 
Gold ore from Bidgood Kirldand Gold Mines, Limited, Kirklan.<l Lake, Ont. (53.5). 
Gold ore fr.om Aloona Gold Mines, Limited, Alcona, Ont. (536). 
Copper-gold ore from Ventures, Limi.ted, Opemiska Jake, Que. (537). 
Gold ore from GunvilJe claims, near Sherridon, Man. (538). 
Gold ore from Meridian Mining Co., Limited, Cambourne, B.C. (539). 
Gold ore from Mikado mine, Bag bay, Shoal Jaké, Lake of the Woods, Ont. (540). 
Gold or-e from Manley mine, near Duprey, Que. (541). 
Gold-bearing flotaition ooocentra,tes foom Vidette Gold Mines, Limited, Viidette Jake B.C. 

(542). ' 
Gold ore foom Sullivan Gold Mines, Limited, Dubui1SSon township, Abitibi county Que. 

(543). ' 

Non-Metallic Minerals. The majnr investigations carried -0ut by R. K. Car
nochan on non-metallic minerals are listed below, in addition to which numerous 
minor tests were conducted: 
The cleaning of broken glass (544). 
Concentration ltest.s on ga.rnet rock from fot 25, range B, J·oly township, Labelle oounty, 

Que. (545). 
Concentration tests on garnet rock f.rom lot 10, ra.nge 1, Joly township, Labelle county, 

Que. (54ô). 
Concentratioo. tests on. bari1'.8 fr<om Langmuir township, Timiskai:nïn.g district , Onit. (547). 
Laboratory tests on diatomm.e f.rom Burnaby lake, New WestIIUil$ter mining division B.C. 

(548). ' 

Ferrous M etalliirgy. The specific investigations listed <below were carried out 
by T. W. Hardy and H. H. Bleakney, in addition to wbich a considerable amount 
of work was undertaken for various Government departments, steel manufacturers 
and engineering plants, dealing with such problems as the causes of failure of 
metal in equipm-ent; the preparation of specifications for improved steel pro
ducts; studies of the characteristics of the metal in various steel products · 
the examination of small steel products to determine flaws; the heat treatment 
of steel products, etc.: 
The sintering and me.tallization of Moose Mount.a.in (Ont.) magnetic iron concentrares 

(549). 
The sintering, metiallization, a.nd briquetting of Texada Island -(-H.C.) magneitite. 
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A metallurgic.al study of certain samples of spring steel f.or Algoma Steel Corporation, 
Limited, SauLt Ste. Marie, On.t. 

Metallurgica!l characteristics of ith.ree car axles for Cana.dian Pa.cific Railway Company, 
Montreal, Que. 

A meta.llurgical study of two nickel st.eel crank pins for Canadian Pacifie Railway Company, 
Mon.treal, Que. 

A metallurgical examination of two exhaust valves for Ae.ronautical Division, Department 
of National Defenoo, Otita.wa, Ont. 

MetaJlurgical characteristics of a c.a.rburized pinion gear for Dominion Engineering Com
pany, Limited, Montreal, Que. 

R. J. Traill investigated certain problems in connexion with the treatment 
of the Great Bear Lake pitchblende, such as the production of black oxide of 
uranium, the content and recovery of rare ·earths, silver concmtration and separa
tion, and examination of the pitchblende and radium products for the presence 
of thmium. He co-operated with the staff of the Port Hope Radium Refinery 
on problems of plant operation. . 

In the radium measuring laboratory, sixty-seven radium measurements were 
carried out by W. R. McClelland on radioactive ores, concmtrates, solutions, 
and residues. inety-nine measurements were made lby the alpha electroscope 
on test products and nineteen mineral specimens from various parts of Canada 
examined for radioactivity. He also prepared for publication the following 
report: 
Hea:lth hazards in the producûon and handling of radium and report on the precautions 

taken during a laboratory investigation of the treatment of radium.,bearing ores (550). 

In the mineragraphic laboratory, 716 polished sections of ores and mill 
products and 30 thin sections of non-metallic minerals were prepaœd and 
examined and 225 spectrographie analyses made. M. H. H aycock prepared 
eighty-six reports, giving the results of the microscopie examination and spectro
graphie analysis of the ores and mill products, which are embodied in the reports 
of inve&tigations. 

H. C. Mabee, Chief Chemist, reports 3,699 samples received in the chemical 
laboratories of the division, on which over 11,000 chemical determinations were 
made. Of the total number of samples, 70 per cent were of precious metal ores 
and their test products, 20 per cent of base metal ores and their test •products, 
and 10 per cent in connexion with the investigative work on non-metallic 
minerais. 

FUELS AND FUEL TESTING DIVISION 

B. F. Haanel, Chief of Division, reports: 
Among the more important investigations conducted were burning efficiency 

tests on wood, gas, and fuel oil in comparison with anthracite and coke, further 
sizing and washing tests on Nova Scotia coal , and plant scale coking tests at 
Vancouver, Brandon, and Ottawa. Laboratory research work on the classifi
cation, constitution, beneficiation, storage, carbonization, and hydrogenation 
of Canadian coals was carried on throughout the year, and further natural gas 
field work in western Ontario was conducted. Ail the chemical work in con
nexion with the Explosives Division was again carried out in the Fuel Research 
Laboratories. 

Additional to planning and directing the work of the division, Mr. Haanel 
attended the regular meetings of the Dominion Fuel Board. During the early 
part of the year, accompanied by R. A. Strong, he was in Vancouver, British 
Columbia, where he was engaged in completing the large-scale tests which were 
carried out in the new gas plant of the British Columbia Electric C-Ompany. He 
also held several conferences with officials of the Montreal Coke and Manu-
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faoturing Company, and in company with E. S. Malloch examined the pulverized 
fuel burning boiler plants of the Sherwin-Williams Paint Company and the 
Toilet Launderies Limited, Montreal, where it was said Dominion (Nova Scotia) 
coal was being burned successfully. On September 18 and 19 Mr. Haanel at
tended the. annual meeting of the Canadian Gas Association held in Ottawa, at 
which meeting he presented a paper on the investigations conducted at the Fuel 
Research Laboratories on the coking of Canadian coals. Towards the end of 
September, aecompanied by Mr. Strong, he attended the meeting of the Inter
national Gas Conference and the 18th Annual Convention of the American Gas 
Association, held in Chicago. 

Professors E. A. Smith and G. B. Frost, who had been engaged during the 
summer months on research work ·at the Fuel Research Laboratorie-s, continued 
to co-operate with the staff of this division at their respective universities on 
problems of Canadian fuels·. The activities of the division are amplified below 
accordirig to the sections under which the technical staff and work have been 
organized. 

R. E. Gilmore, Superintendent of Fuel Research Laboratories, supervised 
and correlated the work of the different sections of the division and devoted 
considerable time to the preparation of the annual report "Investigations of 
Fuels and Fuel Testing". He paid special ·attention to the work and reporting 
of the results of ian "Anthracite and Coke Analysis Survey", and at the annual 
meeting of the Nova Scotia ~ining Society presented a paper reviewing the 
results of investigations on Sydney coals conducted by technical officers of the 
laboratories during the past five years. He represented the division at meetings 
of coal classification committees of both Canada and the United States and 
took an active part in the detailed work of these committees. Mr. Gilmore, as 
Mines Branch member -0f the American Society of Testing Materials, acted as 
chairman of the sub-committee dealing with the development of a standard 
laboratory method for testing the comparative handling properties of coals, and 
he also -participated in the work of the "Grindability" Committee dealing with 
the comparative pulverizing characteristics of coals. 

Coal Classification and Analyses 

The American "Sectional Committee on Classification of Coal" has estab
lished tentative specifications for classifying coals, according to both "Rank" 
and "Grade'-'. By means of eharts prepared •at the Fuel Research Laboratories 
the position in the classification scheme of typical Canadian coals from the dif
f.erent mining areas has been indicated and their relation shown to typical United 
States coals. 

J.H. H. Nicolls, C. B. Mohr, G. P. Connell, and R. J. Young comprised 
the senior staff of the Solid Fuels Analysis Section. Over one thousand analyses 
of Canadian coals wer-e selected and tabulate-d on the "mineral-matter-fr-ee" 
basis, on whicih the classification -charts were prepared. Mr. Connell, who assisted 
in this coal classification work, also conducted a series of tests on bituminous 
border line coals, to illustrate the relation of agglomerating and caking index 
methods employed in the Fuel Research Laboratories to the method used by the 
United States Bureau of Mines for designating agglutinating index. Mr. Nicolls 
compared different laboratory methods for testing the friability of coals, and 
Mr. Mohr examined and reported the available nitrogen content of certain 
typical Canadian peat deposits. 

Purchase of Coal by Specification. A considera'ble part of the work on coal 
analyses was on samples submitted by the Department of Pensions and National 
Health, in connexion with the coal purchases of that department. The total 
amount of coal involved was over 16,000 tons, of which nearly half was of Can
adian origin, and this was used in hospitals operated by the department in seve!: 
centres throughout the country. 
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Combustion Engineering Investigations 
E. S. Malloch, assisted by C. E. Baltzer and J. R. Kirk·connell, carried on 

the work of the M€chanical Engineering Section, which consisted of general 
routine 1and preparation of memoranda in connexion with the economic use of 
Canadian fuels in power plants and domestic heating equipment. A study on 
the effect of insulation on the heating requirements of a house heated by a gas 
furna<ie was continued. A series of domestic furnace tests were made, as fol
lows: (a) three tests on Peco (peat briquets) ; (b) seven tests on wood fuel in 
co-operation with the Forest Products Laboratories, Department of the Interior; 
(c) twenty-seven tests on city gas when burned in a conversion type burner. 
During the year considerable progress was made with the investigation of the 
grindability of coal-'a number of determinations were made by bath the F.R.L. 
and Hardgrove methods. C. E. Baltzer, in addition to representing the division 
at a committee meeting on oil burners, of the Canadian Engineering Standards 
Association held in Toronto, made a very complete field survey of boiler furnace 
refractories, in connexion with which survey he visited four industrial centres in 
Canada and seven in the United States. 

Coal Beneficiation, Carbonization, and Briquetting 
R. A. Strong, assisted by E. J. Burrough and E. Swartzman, of the Carbon

ization Section, continued tests on the washing, storage, carbonization, and 
briquetting of coals. Satis.factory •progress WBIS made on the study of the 
chemical and physical characteristics of the different sizes of bituminous coals 
as mined in Canada, the product from three collieries in Sydney area having 
been examined during the year. This investigation includes small laboratory
scale washing tests to indicate the amenability of the different coals tested, in 
respect to beneficiation on a commercial scale. A "Lehmann" mil! is being 
installed for separating the "banded constituents" comprised of fusain and 
bright and dull coal. An e~perimental coke aven of 500 ipounds capacity was 
built and put into operation, for the purpose of testing specially prepared Can
adian coals to determine to what extent they are suitable for use in coke avens 
without admixture with imported coals. After necessary alterations to the 
briquetting installation satisfactory briquettes from Welsh anthracite fines have 
been made on a full-size plant scale and the plant pronounced ready for testing 
the compal'ative values of different binders. A survey was made of the different 
kinds of coal briquettes marketed in Canada, and the history and development 
of the briquetting industry in Canada in relation to that in the United States 
and Europe has been reviewed and recorded. 

Petroleum Oils, Bitumen, and Natural Gas 
P. V. Rosewarne was in charge of the Oil and Natural Gas section and was 

assisted by H. McD. Chantler, in the oil laboratory, and by Messrs. W. P. 
Campbell and R. J. Offord, on natural gas work. The annual gasoline analysis 
survey was conducted and during the year an analysis survey of typical 
lubricating oils marketed in central Canada was made.. Further samples 
of natural gas were collected from producing wells in Ontario, on which 
were carried out the usua!. fractionation tests, and examination as to helium 
content. Technical officers of this section are repeatedly called upon in a con
sulting capacity in connexion with the interpretation and revision of specifica
tions for motor fuels and lubricating oils, and to co-operate with the National 
Research Council's Associate Committee on Natural Gas and Helium. 

A. A. Swinnerton continued work on bitumen from Alberta bituminous sands, 
with special attention to its amenability for the production of refined asphalt 
and associated products. In this work, which was condurted in co-operation 
with the Minera! Resources Division and the Imperia! Oil Company, small 
laboratory-scale refining experiments were supplanted by large-scale runs 
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in which half ton lots of oxidized asphalt were produced and shipped to com
mercial firms, for the purpose of determining its industrial application. 

H ydrogenation 
T. E. Warren, assisted by K. W. Bowles, conducted further hydrogenation 

tests on Canadian coaI., coal tar, and bitumen_,_ A new vertical, high-pressure 
reaction chamber and accessory equipment was.Jnstalled and successfully oper
ated. From a standard coal in admixture with coal tar, a yield of nearly 90 
per cent of oil suitable for the production of motor fuel has been obtained, and 
further work will include tests to determine the suitabil.ity of different Canadian 
coals for their direct conversion into oils by the hydrogenation treatment. 

Testing and Examination of Explosives 

The analysis of explosives submitted by the Explosives Division was con
tinued, and the investigation concerning the permissible limits of acidity in 
explosives as manufactured and stored was brought to a tentative conclusion, 
by P. V. Rosewarne and W. P. Campbell. This work, of a consulting and ad
visory nature, pertained to the testing and examination of explosives, as per 
Order-in-Council P.C. 2883, February 21, 1931, concerning The Explosives Act. 

Routine Chemical Laboratory W ork 
During the year a total of 1,632 samples of solid, liquid, and gaseous fuels, 

and explosives, were examined. Of these, 1,233, that is, roughly, 75 per cent, 
perta·ined to investigations of the division, the remaining 25 per cent originating 
outside the division. On the same basis, approximately 12 per cent of the total 
examined was from other divisions of the Department of Mines, 4 per cent 
from the Department of Pensions and National Health, 3 per cent from the 
Departments of Marine and National Defence, and 1 per cent from other depart
ments. From public institutions were received 1 per cent of the total and the 
remaining 4 per cent from commercial firms and private individuals. 

The following is a more detailed classification, in which the kinds of fuel 
examined are shown: 

Per cent 
of total 

exarnined 

Samples pertaining to: 
Fuel testing investigations-

Solid fuels; total number samples . . .... . ....... . .... . .... .. . .. ...... . 666 40·8 
Coals (various kinds)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363 
Cokes and chars .. . . . . .... . ..... . . . . ............... .. .... 192 
Peat and miscellaneous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 

Liguid fuels; total number samples . ... . ... . . . .. . .................. . . . 
Gasoline and other motor fuels . . . . . . ....... . . . .. . . ... . .. . 296 

445 27·3 

Lubricating oils....... . .... . . . . ............ . ........ . . . .. 104 
Cru de oils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Other petroleum oils and miscellaneous .. . . . . .. . .. .. . ..... 34 

Gases from coals, oil-shales, etc .... . . ....... . .... . ... . . . ......... . .. . 6 0·4 
Natural gas .. . ..... .... . . . . . . .. . . ..... . ... . . . ...... . ..... . . . ... . ... . . 116 7·1 

2 Samples from other divisions of the Department of Mines-
Geological Survey--<loals . . ... . ... .. . .. .......... . .... . . . .. . .. . .. .. . .. . 
Explosives Division (dynamites, fireworks, etc. ) .......... . .... . ... . . . . 
Other Mines Branch divisions .... . . ..... . .. . . . ......... . . .. .. . .. . ..... . 

29 1·8 
165 10·1 

2 O·l 

3 Samples !rom outside the departrnent: 
Departrnent Pensions and National Health, coals ....... . ........ . ... . . . 
DepartmentsMarine and National Defence, coals and oils .. . ......... . . 
Other Government departments, coals, etc . . . . . . . . .... . ....... . ... . . . . . 

63 3·8 
50 3 ·0 
11 0·7 

Provincial Governments, coals, etc . . .. .. . .... . .... . . . ........ . ..... . .. . 3 0·2 
Public institutions .. . ............ .. .. . .. ...... . . . .... . ............ . ... . 12 0 ·7 
Commercial firms--<loals, oils, and natural gas ...... . .. . . . . ........... . 37 2·3 
Priva te individuals--<loals, oils, and natural gas .... . .. . .. . ............ . 27 1·7 

Total ... . . .. . ... .. ····· ·· ·· · · · ······ · ······· · ·· · ··· · · · · · · · · · · 1, 632 100·0 
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CERAMICS AND ROAD MATERIALS DIVISION 

Howells Fréchette, Chief of the Division, reports continuation, with satis
factory progress, of the general investigational work in ceramics and road 
materials, inoluding a very thorough evaluation of the various physical properties 
of Canadian-made building bricks, and an investigation of the refractory resouroos 
and industry of Canada. He also reports that the services of the division have 
been sought to a greater extent than usual on technical matters and for special 
laboratory tests due to the fact that, though the clay products industries have 
suffered ·a very severe decline in output (the 1933 production being about 16! 
per cent that of 1929), a number of manufacturers have been taking advantage 
of the periods during which their plants were idle to conduct experimental work 
and to improve their manufacturing equipment, so as to be ready with more 
efficient p!.ants to profit from any revival of business. 

In addition to his routine office duties and supervising the investigational 
work of the division, Mr. Fréchette served on the Associate Committee on 
Magnesian Products of the Nationa,.1 Research Council of Canada. Accompanied 
by Mr. Phillips, Mr. Fréchette attended the annual meetings of the American 
Ceramic Society. Mr. Fréchette has been collaborating with a number of 
American ceramists and physicists on definitions of ceramic terrns. 

The ceramic officers of the division have in a number of ways furthered 
the aims of the Canadian Ceramic Society, the purpose of which is to promote 
oeramic technology in Canada. Three members of the staff attended the annual 
meeting of the society in Toronto. Mr. Collin gave an address on the Testing 
of Building Brick and discu&Sed the significance of the various tests. Mr. Phil
lips prepared a paper on the Outstanding Developments in Ceramics in 1933, 
which was presented in his absence by Mr. McMahon. Mr. McMahon who for 
the past two years has been Secretary of the Porcelain Ename! Division was 
elected chairman of that division, and Mr. Fréchette who has been Vice-Presi
dent of the society was elected President. 

In connexion with the establishment of a brick plant by the Department of 
National Defence at the Rockcliffe relief labour camp, extensive tests of the clay 
were made in the Ceramic Laboratories and advice given reg·arding design of 
plant, equipment, and operation. Other departments of the Government that 
have been served were as follows: National Revenue, Customs and Excise Divi
sions in connexion with classifications of ceramic raw materials and products; 
Trade and Commerce, Commerciail Intelligence Service, regarding sources of raw 
materials, and Dominion Bureau of Statistics, regarding ceramic industries and 
products; Public Works, Architect's Branch, information furnished regarding the 
character of building bricks and sources of supply, and the Engineer's Branch 
was afforded the use of the laboratories on several occasions; Pensions and 
National Health, Engineering Division, tests and advice in connexion with 
refractories for use in the boiler plants of two hospitals. 

Ceramics 

Physical Properties of Canadian Bricks. Mr. Collin continued the investiga
tion on the physical, properties of Canadian bricks. Transverse and compressive 
strength tests were conducted on some 1,000 bricks. Absorption and absorption 
ratios were determined on 1,500 bricks. Ten cycles of freezing and thawing were 
made on 1,500 half-bricks, and the loss of compressive strength was determined 
on those that did not fail in the freezing tests. 

The first of a series of individual reports was sent to manufacturrers, giving 
the results of certain tests on the bricks of their manufacture. 

R efrractory Industry and R esources of Canada. Mr. McMahon has continued 
the investigation on the refractory industry and resources of Canada. Con-

8181~' 
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siderable time was given in the field and office to problems connectcd with the 
destructive action of certain coal ash s1ags on boiler-house refractories. 

White - and Buff-burning Clays of Southern Saskatchewan. l\lr. :;.\lc:;.\Iahon 
collaborated with F . H. McLearn of the Geological Survey in the preparation 
of a report on the Whitemud and Willowbunch series of southern Saskatchewan, 
which contain clays having characteristics that make them of industrial im
portance. Mr. McMahon's work dealt with the classification of the clays as to 
their economic value, the classification being based on observations in the field 
and on the results of laboratory tests. The report will be published by the 
Geological Survey in Summary Report 1933, Part B. 

Winning of Clays and Shales . In April, 1933, Mr. McMahon presented a 
paper at the annual meeting of the Canadian Institute of Mining and Metallurgy 
on the winning of clays and shales, based on his investigation of the methods 
in use in Canada in connexion witJh the manufacture of brick and tile. The full 
report dealing with methods, equipment, and costs bas been completed. 

M agnesitic Dolomite R efractories . The research on the manufacture of high
grade refractories from Canadian magnesitic dolomite has been continued through
out the year. This investigation is being conducted in co-operation with the 
National Research Council of Canada. 

Increasing the D ensity of Brick. In some sections of the country there is 
a persistent demand by architects for face brick of low absorption, and difficulty 
ïs experienced by manufacturera, wthen using certain shales, in meeting the 
requirements. An investigation of the possibilities of increasing the density of 
such bricks was assigned to J. G. Phillips. He has attacked the problem along 
the following lines: (a) the effect of grain sizes; (b) the effect of de-airing; (c.l 
the eff ect of electrolytes; ( d) the effect of low-fusion plastic clay or cheap fluxing 
materials. 

Utilization of Soapstone Waste. As an outgrowth of the work on the bonding 
of soapstone dust with sodium silicate, additional work was clone by Mr. Phillips 
on the feasibility of forming heavy shapes suitable for use as liners for black
ash furnaces in pulp mills. 

Microscopie Examinations. Mr. Phillips carried out considerable microscopie 
work on raw materials and the products of thermo-chemical reactions in ceramic 
test pieces and finished products. An important part of this was in connexion 
with research on the manufacture of higb-grade refractories from Canadian 
magnesitic dolomite in which the division has been co-operating with the National 
Research Council of Canada. 

Tests of Clays, Shales, Etc. In addition to the large amount of clay testing 
necessary to the investigations above noted there were tested during the year 
some sixty samples of clay and sha.le and fourteen miscellaneous minerals sub
mitted from various Canadian sources. 

Tests on Structural Assemblies. At the request of the Canadian Oeramic 
Society, the Canadian Brick Manufacturera Association, and the Structural Clay 
Tile Association, it was agreed that a series of tests on structural assemblies of 
bricks and tiles would be undertaken. This work is designed to determine certain 
factors governing the strength of brick and tile masonry. Preliminary arrange
ments have been completed and the work will be proceeded with as soon as the 
samples are delivered. 
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Road M aterials 

No field work was conducted on road materials. R. H. Picher was engaged 
entirely on the testing of samples of road materials and in the writing of a 
general report on the road gravels of Quebec. 

Sixty-four samples of gravel and one sample of rock collected during 1932 
were tested to determine their suitability for road purposes. Two samples of 
grave! and seven samples of rock were tested for the public. 

CHEMISTRY DIVISION 

E . A. Thompson, Acting Chief of the Division, reports: 

From April 1, 1933, to March 31, 1934, 1,637 specimens have been reported on. 
Complete analyses of 74 samples of limestone, 515 diatomites, 16 waters, 8 

w hitings, 6 clays, 6 feldspars, 6 ma.rls, 3 peats, 3 brines, 3 alloys, 4 talcs, 2 alkali 
salts, 2 steels, 1 iron ore, 1 gypsum, 1 silver coi!, 1 beryl, 1 glass, 1 seed cleaner, 
1 realgar, 1 stibnite, 1 sinter, 1 manganese ore, 1 copper ore, 3 samples of 
aluminium aUoy for alumina and iron content, and 281 samples of mine air were 
made. Two hundred pounds of mercury were distilled. 

Partial analyses of 3 bullions, 4 apatites, 2 bentonites, 2 soapstones, 21 
samples of coal ash, 1 bitumen ash, 2 samples of wood ash, 10 barites, 1 china 
clay, 11 minera! wools, and 35 manganese determinations were made. Identifica
tions of 238 specimens of minerals and ores were made. A report on the analysis 
of limestones was made. 

Solubility tests on 4 samples of whiting and 3 specimens of alloy for analysis 
and specific gravity were made. Thirty-one determinations were made for radio
activity. Bleaching tests were made on 27 specimens of clay and bentonite. 

F-0ur hundred and forty-five furnace assays were made. Quantitative deter
minations were made as follows: lead 109, copper 22, bmon 2, nickel 4, arsenic 
19, zinc 43, tin 12, antimony 17, cobalt 2, chromium 1, titanium 1, silica 6, 
lime 6, iron 15, manganese 18, uranium oxide 1, cobalt 2, aluminium 1, combined 
water 10, alkalis 2, and sulphur 30. 

Considerable work was done on investigating the effect of certain reagents 
for activating clays for oil clarification purposes. Investigation of the quality 
of Ile Verte peat for litter and heat insulating purposes, preliminary work on 
the Industrial Water investigation, the possibilities of the separation of aluminium 
from beryllium by the organic method, and the investigation on the condition 
of the silica on diatomaceous earth were carried on. 

DRAUGHTING DIVISION 

L. H. S. Pereira, Acting Chief Draughtsman 

The following work was performed by the Draughting Division during the 
fücal year ending March 31, 1934: 

Preparing one hundred and eighteen maps, mechanical drawings, charts, and 
fiow-sheets for reproduction. 

Preparing eight ciharts and bringing twelve up-to-date for the Dominion Fuel 
Board. 

Two thousand four hundred and forty -five negatives and prints were made 
from the Rectigraph machine. 

Four hundred and forty -nine negatives, black and white, and blueprints were 
made from the blueprint machine. 

One hundred and twelve halftoncs and zinc blacks were sent out, received, 
and filed during the year. 
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DISTRIBUTION OF PUBLICATIONS 

During the fiscal year encling March 31, 1934, the distribution of Mines 
Branch reports, bulletins, memorandum series, maps, lists of mine operators, 
etc., amounted to 37,150 oopies. 

Mimeographed work comprised some 62,500 pages, and 14,000 notification 
cards were issued. 

LIBRARY 

Mrs. O. P. R. Ogilvie, Librarian, reports: 

Accessions to the Library, 1933 
Books (by purchase).... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231 
Books (by gift)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 35 
Books (by transfer).... ... . .. ........ ......... ... .. ... ..................... . . 14 
Books (complete unbound volumes)......... .... . .. ..... ...... . ..... . ....... . 335 
Books and bulletins added to the circulating divisions. . . . . . . . . . . . . . . . . . . . . . . . 89 
Canadian Government documents (by exchange and gift). ............. . . .. ... 1,659 
British and Foreign Government documents (by exchange and gift)... . ...... . 966 
Scientific societies' bulletins, proceedings, and transactions (by exchange and 

gift)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 678 
Trades catalogues (by gift).... . .. . . . . . .. . . .. .. . . .. . .. .. .. . . .. . .. .. .. .. .. . .. . . 319 
Periodicals and continuations subscribed for.. ..... . . .. ........ . . ............. 270 
Annuals, continuations, and periodicals (by gift) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557 
Two hundred and seventy-two volumes were bound. 
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One factory, licensed for the manufacture of fulminate of mercury, wa.s not 
brought into operation during the year, and the licence was not renewed for the 
year 1934. With this exception the fa.ctories under licence and in operation 
remained as in the previous y~ar. The production of the explosives factories 
proper, as distinct from the fireworks factories, showed a marked recovery from 
the low level reached in 1932, an increase of 11 per cent having been recorded 
for 1933. This increase is attributable chiefly to the revival in mining activity. 
On the other band the output of fireworks, a.s mi~ht be eX!pected in the case of a 
luxury product, remained below normal. 

The history of manufacture of explosives for the year was sadly marked 
by a disastrous explosion which occurred at the Belœil factory of the Canadian 
Industries, Limited, on July 19 and took the lives of three men. There were 
actually two ex;plosions, separated by an interval of three minutes, in one build
ing-a nitrating bouse. The first e~losion was that of the charge in the "pre
wash" tank, which wrecked the building, killed the three men in it, and prac
tically destroyed the barricades. The nitrator itself, in wihich the next charge 
was being nitrated, crashed from the top fioor to the ground level where, three 
minutes later, the <Jharge exploded. The effect of this explosion, in so fiar as 
regards the projection of debris, was greater than that of the first, since, at this 
time, but little was left of the protectiv·e barricades. The cir.cumstances of this 
accident are discussed in the Annual Report of the Division. 

In another licensed factory an employee was injured by burns received 
when destroying refuse from danger building at the factory burning-out 
ground. 

A fatality also occurred in the course of the eX!perimental manufacture, not 
in a licensed factory, of a chlorate ·explosive when, according to the account of a 
surviving assistant who suffered rburns, the victim had used an iron or steel tool 
to straighten a bent nail, so accidently igniting the explosive mixture by a 
spark , and hirnself sustained severe burns from which he succumbed. 

Inspectors of the division made twenty-six visits of inspection to licensed 
factories and one other was made by a deputy inspector of the Royal Oanadian 
Mounted Police. 

Magazines 

There were 330 magazines under licence on March 31, 1934, an increase of 
3, and in addition 180 licences were issued during the year covering the opera
tions of temporary magazines. this being 9 fewer than during the previous year. 

Nineteen magazines were forcibly entered, including two on two separate 
occasions and one on three occasions. The total quantity of explosives stolen 
amounted to approximately 1,650 pounds of dynamite and 6,000 detonators, as 
well as 30 quarts of nitroglycerine and 6,000 feet of safety fu se. In one case 
the theft wa traced and two men were prosecuted by provincial authorities on 
a charge under the Criminal Code of breaking and entering. They were sen
tenced to terms of two and five years imprisonment. 

Inspectors of the division made 361 inspections of magazines and 251 were 
made by D eputy Inspectors of Explosives of the Royal Canadian Mounted 
Police. In the course of these in spections 3,250 pounds of dynamite, which had 
deteriorated, was condemned and destroyed, with the exception of one large lot 
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of 1,350 pounds which was held awaiting favourable conditions in the spring. 
Recour.se had to be had to prosecution in only one case of violation of the 
regulations, a magazine owner being convicted on a charge of operating a maga
zine without a licence. 

Unlicensed Premises 

The term "unlicensed premises" is used in reference to all places where ex
plosives rare kept for ale or use in smaller quantities than necessitate the pro
vision of licensed magazines, and includes also the numerous stores in which 
sporting cartridges are retailed. Inspectors of the division made 680 visits of 
inspection to these, and over 2,600 were made by the Royal Canadian Mounted 
Police. Forty-six pounds of dynamite found in two places in unserviceable con
dition was destroyed. Eight cases of theft from the detached stores of users 
of exiplosives were reported, involving, in all, a loss of 500 pounds of dynamite 
and 300 detonators. The regulations relating to the storage of explosives and 
the keeping of records were generally well known and observed by dealers. 
Casual users of explosives are not so well informed, and considerable attention 
was given to the matter of their instruction in the safe keeping of their explo
sives. 

Importations 

The importations of explosives for commercial use are relatively very small, 
but -considerable quantities of explosives are imported for use in explosives fac
tories, and of nitrocotton for use in lacquer manufacture. The importation of 
these explosives and of manufactured fireworks, the bulk of which were Chinese 
fireworks, was effected under 462 permits and 34 special permits. 

Authorization of Explosives 

One new high explosive was authorized and minor changes were approved 
in 17 others after examination. Authorization was given also to 98 new varieties 
of fireworks and refused in the case of 6 others. 

Accidents 

Accidents in the course of conveyance are rare, but the most calamitous of 
all explosive accidents during the year wias one that occurred while about fifty 
dynamite cartridges, some primed, also a few detonators, were being transported 
in a boat carrying a party of thirteen lumbermen across a lake from camp to 
place of work. An explosion occurred when, according to a statement by one 
of the survivors, a detonator had been dropped to the bottom of the boat. Seven 
lives were lost, and whether the immediate cause of the explosion was as stated 
or not, the primary fault lay in the conveyance of explosives-and these exposed 
since the preparation of charges had been in progress en route-in a boat loaded 
with passengers. 

The number of casualties due to accidents in the use of explosives during 
the year 1933 showed a <lecrease amounting to nineteen killed and ninety injured, 
but still included many that must be regarded as arising from failure to ob erve 
well established ·precautions. These are discussed in the Annual Report of the 
Division. Playing with explosives accounted for injury to forty-three persans, 
the victims being nearly all boys. Miscellaneous accidents not a sociated with 
the use of explosives, nor occurring under circumstances that could be regardcd 
as playing with explosives, were nccountable for the death of four persans and 
injury to six others. 
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EDITORIAL DIVISION 

G. C. Monture, Acting Editor-in-Chief 

F. J. icolas, Editor-in-Chief, having reached the age of retirement, was 
superannuated on November 1. 

During the fiscal year thirty-one separate English publications were issued 
by the department consisting of annual reports, memoirs, bulletins, and pam
phlets; there was issued, also, one list of mine opera tors and mines. Nine reports 
were published in French. 

At the end of the fiscal year there were in the hands of the King's Printer 
six English reports of the Geological Survey, one English report of the National 
Museum, four English reports and one French translation of the Mines Branch, 
and one English report of the Explosives Division. In addition to the reports 
translated and published in French, a large number of museum labels, letters, 
papers, and radio talks on technical subjects, were translated. 

The following list includes the publications issued by the various branches 
of the department du.ring the fiscal year, under the supervision of the Editor-in
Chief, and the French publications distributed1 during that period: 

Report 
No. 

DEPARTMENT OF MINES 

English Publications 

2338. R eport of the Department of Mines for the Fiscal Year ending March 31, 1933 : 43 
pages; 1,500 copies; published September 28, 1933. 

French Translations 
2334. Rapport du Ministère des Mines pour l'année finan cière se terminant au 31 mars, 1932: 

31 pages; 800 copies; published October 10, 1933. 
2342. Rapport du Ministère des Mines pour l'année financière se terminant au 31mars1933 : 

27 pages; 800 copies; published January 30, 1934. 

GEOLOGICAL SURVEY 

English Publications 
2128. Economie Geology Series No. 5. Oil and Gas in Western Canada (revised edition)

by G. S. Hume: 359 pages; 26 figures; 3,000 copies; published January 29, 1934. 
2309. Economie Geology Series No. 10. Gold Occurrences in Canada (second edition 1933) 

-by H. C. Cooke and W. A. Johnston: 71 pages; 9 figures; 3,000 copies; published 
September 1, 1933. 

2329. Summary R eport of the Geological Survey, Department of Mines, for the Calendar 
Year 1932, Part B: 107 pages; 3 plates; 14 figures; 2,000 copies; published May 
8, 1933. 

2330. Summary R eport of the Geological Sitrvey, Department of Mines, for the Calendar 
Y ear 1932, Part D: 81 pages; 1 plate; 8 figures; 2,500 copies; published May 
~im. · · 

Separate. Michipicoten R iver Area, Ontario-by A. F. Matheson : 21pages; 100 cop1es; 
publishcd July 3, 1933. 

2331. Summary R eport of the Geological Survey, Department of Mines, for the Calendar 
Year 1932, Part Al: 151 pages; 4 figures; 2.500 copie ; publi:>h<>d May 19. 1933. 

2332. Summary R eport of the Geological Survey, Department of Min es, for the Calendar 
Year 1932, Part C: 127 pages; 4 plates; 11 figures; 1 map; 2,500 copies; publishcd 
M ay 30, 1933. 

2333. Summary R eport of the Geological Survey, Department of Mines, for the Calendar 
Year 193'2, Part A TT: 197 pages; 4 plates; 18 figures; 1 map; 2,500 copies ; 
published June 7, 1933. 

1 The distribution of English publications was made as usual by the brancheE that prcparPd 
them. 
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GEOLOGICAL SURVEY (Continued) 
English Publications 

Report 
No. 

Separate. Brisco-Dogtooth Map-area, B.C.-by C. S. Evans: 71 pages; 3 plates; 13 
figures; 1 map; 200 copies; published June 23, 1933. 

2347. Summary R eport of the Geological Survey, Department of Mines, for the Calendar 
Year 1933, Part C: 44 pages; 1 map; 2,000 copies; published March 27, 1934. 

liist of Publications of the Geolo(}ical Survey and National Museum of Canada: 
42 pages; 1,000 copies; published November 28, 1933. 

liist of Prices for Publications for Düitribution in Foreign Countries: 42 pages; 500 
copies; .published December 12, 1933. 

French Translations 

2339. RaP'JJort sommaire de la Commüision géologique, Minüitère des Mines pour l'année 
civile 1932, Partie D (extrait.a): 48 pages; 1 plate; 5 figures; 1,250 copies; pub
lished Deœmber 5, 1933. 

2340. Série de la géologie appliquée n° 7. La Prospection au Canada: 321 pages; 23 plates; 
25 figures; 1,000 copies; published March 16, 1934. 

liiste des publications françaises, Minüitère des Mines: 14 pages; 1,200 copies; published 
March 31, 1934. 

NATIONAL MUSEUM OF CANADA 

English Publication 

Bulletin 71. Annual Report for 1932: 25 pages; 2,000 copies; published September 
15, 1933. 

MINES BRANCH 

English Publications 

725. lnvesti(}ations in Fuels and Fuel T esting, 1930-31: 166 pages; 3 plates; 17 figures; 
1 table; 3 chart.B; 3,300 copies; published April 28, 1933. 

725-3. Separate. Britüih Columbia Goals and Boiler Trials-'by E. S. Mal!och, B. F. Haanel, 
and C. E. Baltzer: 50 pages; 1 plate; 1 table; 4 charts; 500 copies; published 
June 5, 1933. 

725--4. Separate. Analyses of Solid Fuels-by J.H. H . Nicol!s and C.B. Mohr: 40 pages; 500 
copies; published May 27, 1933. 

725--5. &parate. Natural Gas and Liquid Fuels-by P. V. Rosewarne, T. E . Warren, W. P. 
Campbell, and R. J. Offord: 70 pages; 2 plates; 17 figures; 500 copies; published 
June 7, 1933. 

726. Investi(}atio·ns in Cern.r,.,·cs and Road Materials 1930-31: 175 pages; 1 plate; 28figures; 
3,000 copies; published June 19, 1933. 

733. Canadian Limestone.• for B11ildina Purpo$e.•-by M. P. Goudge: 196 pages; 40 plates; 
11 figures; 6 tables; 4,000 copies; published May 16, 1933. 

734. Gold in Canada-by A. H . A. Robinson: 92 pages; 8 figures; 31 tables; 5,000 copies; 
published August 21 , 1933. 

735. lnvesti(}ations of Mineral R esources and the Minin(J Industry, 1932: 31 pages; 1 plate; 
5 figures; 3,000 copies; published January 26, 1934. 

737-1. M ethod of Ratin(} of Grindability or Pulverizability of Coal. (Advance Section of 
Investigations of Fuels and Fuel Testing, 1932) : 17 pagea; 1 plate; 500 copies; 
published May 13, 1933. 

737- 2. Laboratory Test on Goals, for Predictin(} the Physical Properties of the R esultant 
By-Product Cokes. (Advance Section of Investigations of F uels and Fuel Testin!!:, 
1932) : 24 pages; 2 plates; 1 figure; 1 table; 8 charts; 500 copies; published 
September 18, 1933. 

737-3. Report of Experimental Work on the Hydrooenation of Canadian Coal, Coal Tar, and 
Bitumen for thP Production of M otor Fuel. (Advnnce Section of Investigations 
of Fuels and Fuel Testing, 1932) : 31 pages; 4 plates; 2 figures; 500 copies; 
published November 16. 1933. 

737-4. A Study of the Natural Gas and Naphtha Products from Twenty-Four Wells in 
Turner Valley Alta. (Advanœ Section of Investigations of Fuels and Fuel 

. Testing, 1932) ; 22 pages; 5 figUTes; 500 copi_es; published. N oyember 7. 1933. 
737-5. Anthracite and Coke Analysis. (Advance ection of Inve bgat10n of Fuels and 

Fuel T esting, 1932): 13 pages; 1,000 copies ; published November 28, 1933. 
738. Minernl Industries of Canada-by A. H. A. Robinson: 116 pages; 34 plates; 1 map; 

6.500 copies; published March 28, 1934. 
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MINES BRANCH (Conclud.ed) 
English Publications 

I.Asts of Mines and Mine Operators in Canada: 
Gold: 4,000 copies; published August 18, 1933. 

French Translations · 
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708. Amiante chrysotile au Canada-by J. G. Ross: 160:pages; 34 plates; 8 figures; 6 charts; 
1,500 copies; published June 26, 1933. 

739. Les Industries minérales du Canada-by A. H. A. Robinson: 129 pages; 34 plates; 1 
map; 1,500 copies; published March 31, 1934. 

DOMINION FUEL BOARD 

English Publications 

15. The Insulation of New and Old Houses-by G. D. Mal!ory: 73 pages; 1 plate; 32 
figures; 20,000 copies; published April 10 1933. 

Fuels Distributed for Domestic Heating, Que6ec, Ontario, Manitoba, Calendar Years 
1928-1932 : 4 pagies; 6,000 copies; published February 3, 1934. 

French Translati.on 

16. Isolation calorifuge des nouvelles et des vieilles Maisons-G. D. Mal!ory: 74 pages; 1 
plate; 32 figures; 3,000 copies; published December 2, 1933. 

EXPLOSIVES DIVISION 

English Publication 

33. Annual Report of the Explosives Division for the Calendar Year 1932: 21 pages; 1,800 
copies; published April 20, 1933. 

French Translation 

34. R apport annuel de la Division des Explosifs pour l'année civile 1932: 22 pages; 300 
copies; published June 19, 1933. 

DISTRIBUTION OF FRENCH PUBLICATIONS 

The French publications of the D epartment of Mines, including those of the 
Geological Survey, the National Museum, the Mines Branch, and the Explosives 
Division, are distributed by the Editorial Division under the supervision of P. E. 
Lévesque, in charge of the Translation Office. During the fiscal year 1933-34, 
10,315 copies were distributed in Canada and foreign countries, as follows: 
1,830 copies to· addresses on the mailing lists, through the Printing Bureau Dis
tribution Office, and 8,485 copies from this office in compliance with written or 
persona! requests. During the preceding fiscal year 3,675 reports were distributed 
-a comparison that gives some idea of the increased demand for information on 
the mining industry. In neither case, however, does this distribution include the 
publications sent out directly by the Dominion Fuel Board and the Explosives 
Division. 
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ACCOUNTING DIVISION 

STATEMENT 

R epresentative of the Treasury, E. A. Sawyer 

The funds available for the work and the expenditure of the Department of Mines 
for the fiscal year ending March 31, 1934, were : 

CIVIL GOVERNMENT-
Salaries-

Administrative and Explosives Division ........... . 
llfines Branch ..... . ... . . . ... . ............. . .... . .. . 
Geologicn.l Survey .... ... ................... . ... ... . 

Contingencies ............ . . . ....... ...... .......... .. . . 

DEPARTMENT-
For administration of the Explosives Act, etc .......... . 

MINES BRANCH-
For investigation of minerai resources, etc .............. . 

Salaries and wages . . ...... .. .......... . ........... . 
Ore Dressing and Metallurgical Division ... . ....... . 
Fuelo and Fuel Testing Division ........... . ....... . 
Minerai Resources Division ..... . ................. . . 
Ceramics and Road Materials Division ............ . 
Chemical Division ........... . ..... . ........... . .. . 
Mechanical Section . ... . ..... . ........... . . .. ...... . 
Administrative Division ...... .... . ... .......... .. . 
Dominion Fuel Board ........ .. .. . ... .. .. ... .... .. . 

For publications, English and French, etc .... . ......... . 
Publication of reports, maps, etc .. .......... . ...... . 
Salaries and wages ........ . . . .... .......... . ...... . 
Printing, stationery, typewriters, etc .. ..... .. ...... . 
Library ..... . ..................................... . 
Miscellaneous .................... . ...... .. ........ . 

GEOLOOICAL SURVEY-
For explorations, surveys, and investigations, etc .. ..... . 

Explorations, surveys, and investigations ........... . 
Salaries and wages .. ......................... . .. .. . 
Equipment and supplies ................ .. . ........ . 
M iscellaneous . .. . ............... . .. ............ · · · · 
Photographie work .... .. .... . ..................... . 

For publication of English and French editions, etc ..... . 
Printin~ report~, etc .............................. . . 
Engraving services ........... . ............... · · · · · · 
Printing of maps, etc ...... . ...................... ·· 
Salaries and wages .. . ........ . .. . ........... . .... · · 

Grant Expenditure Grant 
not used 

S cts. $ cts. $ cts. 

66,654 OO 
194, 490 OO 
262,098 OO 

523, 242 OO 

20,000 OO 

10,000 OO 

215, COO OO 

35,000 OO 

127,500 OO 

50,000 OO 

65, 136 07 
191, 907 12 
256,320 39 

513,363 58 

10, 781 35 

6, C03 74 

138 ,817 48 
16, 746 5G 
10,239 01 
5,361 93 
2,264 37 
2,213 37 
3, 186 70 

994 76 
2, 175 44 

181, 999 62 

15,881 39 
3,342 OO 
2,241 25 
3, 176 52 

482 98 

25, 124 14 

41, 137 55 
32, 745 30 
2,644 35 

810 30 
80 95 

77,418 45 

" 15,054 71 
12, 960 OO 
3,384 35 
6, 634 35 

38, 033 41 

1, 517 93 
2,582 88 
5, 777 61 

9,878 42 

9,218 65 

3, 996 26 

33,000 38 

9,875 86 

50,081 55 

11, 966 59 
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ST A T lillY.IENT-C ontinued 

Grant Expenditure Grant 

For maintenance of offices and museum, etc ............ . 
Salaries and wages . . ..... . .................... . ... . 
Stationery, printing, typewriters, etc ............... . 
Library .... . . . ..... . ........ . ... . ............. ... . . 
Instruments and repaira ........................... . 
Miscellaneous . . ............. ....... . .•............ , 
Photographie Division ...... . .. ..... ... .. .. ....... . 
Chemicals and drugs .. . ....................... ... . . 
Postage ..... . . . ...................•........ . .... . .. 
B. C. Office ... . ........ . ..... ......... .... ... . .... . 

For museum equipment ................ • ..•........ . ... 
Salaries and wages .. .. ............ . . .. . .. ..... .... . 
New equipment and material. .. . ............ .. ; ... . 
Maintenance ....................... . .. . ....•.. • ... . 

For purchase of specimens ................. . . . . . . •...... 

Summary 

Civil Government salaries ..... . .................... . ...... . 
Civil Government contingencies .... . .. . . ..... ... . .. ...... . . 
Department . ....... . . . ......... . .......................... . 
Mines Branch . . . . ......................•............... . ... 
Geological Survey ...... .. ....... • .... • ............... . .... . 

not used 

S cts. $ cts. S cts. 

42,500 OO 

8, 000 OO 

1,000 OO 

523,242 OO 
20,000 OO 
10,000 OO 

250,000 OO 
229,000 OO 

l, 032, 242 OO 

18, 913 09 
7,026 81 
4, 167 45 

569 21 
5, 688 49 
1,425 16 

340 22 
660 26 
253 73 

39,044 42 

3,002 59 
939 15 
673 63 

4,615 37 

202 03 

513, 363 58 
10, 781 35 
6,003 74 

207, 123 76 
159, 313 68 

896, 586 11 

3,455 58 

3, 384 63 

797 97 

9,878 42 
9, 218 65 
3, 996 26 

42,876 24 
69, 686 32 

135, 655 89 

Grants and Misccllaneoits Statutory Expenditure 

MrscELLANEous-
For payments in connexion with movements of coal, etc . .... . $2, 750,000 OO 

Subventions .... . .. . ....................................... ...... . ..... $ 2,735,684 01 
Salaries and wages.. ... ... . . ......... . ............... . . . .. . . . . . . . . . . . . . 10, 235 24 
Miscellaneous administrative expense.......................... . ..... . .. 4,080 75 

Grant to Imperia! lnstitute....... .. .. ...... .. . . . .. ... ... . ... 9, 733 33 
MISCELLANEOUS (STATUTES)-

Domestic Fuel Act (1927) payments ... . .... ...• ...... .. .... ... . . ......... 
Salary Deduction (Continuance) Act (1933) . .. . ... . .... ........... .... .•. . 
Miscellaneous gratuities . .. . . .................. .. ......... .. ...... . ...... . 

2, 750, 000 OO 
9, 733 33 

21, 787 18 
1, 761 31 
1,060 OO 
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STA TEMENT-Concluded 

DETAILS OF REVENUE 

Revenue for the Department of Mines for the Fiscal Y ear Ending March 31, 1934 

Casual Rernnue
DEPARTMEN'l'-

Sale of F rench publications . ...... . ...... . ......... . 
EXPLOSIVES DIVISION-

Sale of explosives permits, etc ......•.... . .. . .•..... 

S cts. 

1, 703 60 
200 OO Sale of equipment .. ........ . ..... ..• ... . . . . ..... ... 

1------1 

GEOLOGICAL SURVEY-
Sale of publications . .. ............................. . 
Sale of minerais .... . .......•.......... ..• .•........ 
Sale of equipment .. . ............ . . . .. . . .... . . . .... . 
Sale of relief models .. .. ..... . ................ . .... . 
Miscellaneous revenue ............. . •......... . ..... 

MINES BRANCH-
Assays and analysis ........ . ... . .. . ....... . ....... . 
Sale of equipment . ... . ....... . .................... . 
Sale of publications . ... . . ....... .. .... . ..•......•... 
Miscellaneous revenue ........... . .... . . . .. . ... . ... . 

DOMINION F UEL BoARD-
Sale of publications . . ... .. .. ... .......... . ..... . ... . 

Premlum Discount and Excbange-
Premium on U.S. m oney orders, etc. , Geological Survey 

" " .. " Mines Branch . .... 
" " " Dominion Fuel 

Board ... .. .. . . . 

1,955 53 
1, 162 98 

247 30 
56 OO 

102 70 

737 38 
137 17 
389 79 
369 99 

10 68 
1 38 

6 22 

M iscellaneous R evenue 

Casual Revenue-
Do~nNioN FuEL BoARD-

S cts. 

382 77 

1,903 60 

3, 524 51 

1,634 33 

327 25 

18 28 

Subvention refunds ..... . . . .. . ... ...... . .. ........... . ................. . .... . ..... S 

S cts. 

7, 772 46 

18 28 

7, 790 74 

10, 766 09 






