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PREFACE 

In 1942 the Geo logical Survey of Canada completed a 
century of continuous service to its country and to geology. 
Though Cannda was actively involrncl in a world war at the 
time it seemed fitting that some recognition should be taken 
of this important milestone in the Survey's history. Accord­
ingly, an invitation was sent to the Geological Society of 
America Lo hold its Annual Yieeting that year in Ottawa at 
which reference could be made to this centennial anniversary 
and the present booklet was originally prepared for that 
occasion. The invitation was accepted by t he Geological 
Society but later owing to the stress of war conditions the 
Ottawa meeting had to be cancelled. The 60th Annual 
::\'Ieeting of the Society is being held in Oita\rn in 1947, the 
one hundred and fifth anni,·ersary of the founding of the 
Geological Survey. 

The various chapters appeared in the ::\lay, June, and 
July, 1947, numbers of the Canadian ::\lining Journal, and are 
reprinted with the permission of the editor of that journal. 

"l\Iente et ::\Ialleo" appears with the permission of its 
author, Dr. A. C. Lawson, a former member of the staff of 
t he Geological Survey. 

F. J. ALCOCK, 
Cmator, l\. ational J1 usemn of Canada 

0TTAvVA, Aug. 31, 1947 





A CENTURY IN THE HISTORY OF THE 
GEOLOGICAL SURVEY OF CANADA 

CHAPTER J 

ONE HUNDRED YEARS 

One hundred years ago the word Canada meant a strip of 
country whose eastern part, known as Lower Canada, bordered 
either side of the St. Lawrence River, and whose western, 
called Upper Canada, stretched west from the Ottawa River 
a nd faced south on the Great Lakes. Lower Canada or, as it is 
now known, Quebec, was settled largely by people of French 
descent. It had been discovered by t he St. Malo ea-captain, 
.Jacques Cartier, in 1534, and settlement had begun in 1608 
when Samuel de Champlain founded Quebec City. The 
real beginning of settlement in Upper Canada, now known as 
Ontario, was much later and dated from the influ:-.: of United 
Empire Loyalist s from across t he border in 1784 following 
Lhe close of t he American R eYolutionary \Yar. From 1791 the 
two provinces had had their own separate legislatures, but 
by the Act of Union of 1840, they were united under a . ingle 
government. 

In 1842 the population was around 1,100,000, of whom less 
than 450,000 lived in Upper Canada and nearly 700,000 in 
Lower Canada. The chief towns were Quebec, l\Iontreal, 
KingsLon , and Toronto. Kingston was the seat of goYernment, 
but in 1844 parliament moved to ::\Iontreal and later to Toronto. 
Conditions of life were primitive, with the people engao-ed 
largely in clearing and tilling the land and building roads, but 
there was an insisten t belief that a great future lay ahead. A 
star t had been made at better means of communication. In 
1836 the first railway had been built, a line 16 miles long 
between St. Johns on Richelieu River and Laprairie on the St. 
Lawrence opposite Montreal to shorten the journey to New 
York by connecting t he St. Lawrence steamers with t he Lake 
Champlain boats, but even in 1850 there were still only 66 
miles of railway in all Canada. The need for centres of higher 
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education was felt also, chiefly for the t raining of young men 
for t he clergy, and in 1842 Queen's University was opened at 
Kingston, to be followed 1 year later by Kings College, now 
University of Toronto, at Toronto. 

There was a growing feeling, too, t hat something should 
be done about gathering information regarding the natural 
resources of t he country. As early as 1832 a certain Dr. R ae 
had petitioned in the Parliament of Upper Canada for :financial 
assistance to conduct such a survey, but his request, though 
recommended by the then Lieutenant-GoYernor, Sir John 
Colborne, was refused by the Committee of Supply. Later 
another effort had been made, t his t ime sponsored by the 
York (Toronto) Literary and Philosophical Society. In t his 
connection t he two names chiefly responsible for bringing 
the matter before the House of Assen1bly were those of a Mr. 
Dunlop and Mr. ·William Lyon ::\1ackenzie, the grandfather of 
the present Prime J\Iinister, t he Right Honourable William 
Lyon Mackenzie King. In 1836 Mr. Mackenzie moved for 
a conrn1ittee to report upon the best means for prosecuting a 
geological survey. His report was ordered to be printed and 
was referred to t he Committee of Supply, but action was 
delayed and no definite steps were taken. The next effor ts 
came from Lower Canada. \"Vhen the first uni ted parliament 
opened in July 1841 a petition for assistance to carry out a 
geological survey was presented by the Natural History 
Society of ::\Iontreal, represented by Benjamin Holmes, and 
the Literar~· and Historical Society of Quebec, represented by 
Henry Black. The Government considered the petition and 
on motion of the Honourable G. B. Harrison, on September 
10, 1841, it was resolved "that a sum of money not exceeding 
one t housand five hundred pounds sterling, be granted to 
Her ::vrajesty to defray t he probable expense in causing a 
Geological Survey of the Province of Canada." In t he follow­
ing J anuary, the Government began proceedings to select a 
geologist and an appointment was made in the spring of that 
year, 1842. The Geological Survey of Canada has had a 
continuous history from that time to the present and is t hus 
one of t he oldest in t he world. That of Great Britain had been 
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established only 7 years previously, and on this continent the 
only similar organizations in existence at the time were a 
number of state geological surveys, including t hose of M assa­
chusetts, New York, Pennsylvania, and ::\'Iichigan, which had 
been est ablished in t he decade beginning 1830. 

The functions of t he Geological Survey as set for th in a 
number of early acts respecting it, which were passed by t he 
Government from t ime t o t ime, were to furni sh full and 
scientific descript ion of t he country's rocks, soils, and minerals, 
to prepare maps, diagrams, and drawings, and t o collect 
specimens to illustrate t he occurrences. Permanent marks 
were to be left, and t heir latit ude, longitude, and relative 
levels determined. The work, therefore, in addition to being 
geological, embraced topographi c surveying and t he building 
up of a museum. In fact, the Survey for a long t ime, although 
primarily geological, was in reality a natural history one. It 
was t he only organization to collect offi cial inform ation on a 
great variety of subjects such as botany, zoology, ethnology, 
forests, water powers, et c. Later, however, as government 
departments expanded, special branches were organi zed to 
look after t hese different matters. As a result, the Survey 
staff is at present smaller t han at certain t imes in the past 
when its functions were wider. The two more important 
divi. ions that, although still closely allied, have branched off 
from it include the Topographical Survey, which prepares the 
base rnaps upon which t he geologists assemble t heir informa­
t ion, and t he National M useum of Canada, which makes 
collections and carries out investigations along various lines 
of natural history. The Geological Survey is responsible for 
t he ::viuseum's geological exhibits and its home is t he Victoria 
Memorial Museum building, whi ch also houses t he National 
::.\Iuseum. 

The history of t he Geological Survey, as will be brou ght out 
more fully in subsequent chapters, falls into four main divi­
sions. The first coincides with t he regime of t he fir t director , 
during which much detailed information and a good general 
picture of t he geology and resources of Lower and Upper 
Canada were obtained. The second begins with t he appoint-
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ment of the second director, about the time when the bound­
aries of Canada were widened so that the new Dominion 
stretched from the Atlantic to the Pacific and from the Great 
Lakes to the Arctic. This was a period of expansion of Geo-

. logical Survey work caused by the need for t he explorat ion of 
the newly added territory. During the terms of the second, 
third, and fourth directors, the chief stress was on this type 
of work. The third period was one of concentration, resulting 
from demands made on t he Survey in consequence of the 

Pr,ATE III 

A Gaspe canoe. Canoes similar to this were used by Logan in his ascent of 
Cap Chat River in 1844. 

growing development of Canada's mineral wealth. Instead of 
confining practically all its attention to exploratory mapping, 
the Survey now devoted itself largely to the carrying out of 
detailed geological studies that would be of greatest assistance 
to t he prospector and of maximum aid in mining development. 
This was a time also of specialization in other lines besides 
geology, and well-staffed topographic and natural history 
divisions were set up within the Geological Survey. The fourth 
period dates fro1n 1934, when a reorganization took place 
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in which the name Geological Survey became restricted to 
those parts of t he former Survey staff whose duties were 
purely geological. This shedding of functions has been a 
natural evolut ion culminating in t he full recognition that t he 
real purpose of the Geological Survey is the study of t he 
geology of Canada. 

What has the Survey accomplished during those periods of 
its century of service? The best answer to that question lies 
in the Reports of Progress, t he voluminous Annual Reports, 
the memoirs on special di stricts and subjects numbering over 
two hundred and forty, t he bulletins and numerous technical 
papers prepared by its staff, and above all by the vast number 
of maps it has issued. The geographical mapping of Canada, 
as well as the geological, has to a large extent been the work 
of t he Geological Survey. Its activit ies have extended to the 
most remote parts of the country. '\Vhere it has not preceded 
the prospector, it has always closely followed him, furnishing 
t he maps and information to aid in development. It has 
continually endeavoured to meet every geological need as it 
has arisen, from the making of reconnaissance surveys in 
hit herto unexplored :fields, for the purpose of :finding out if 
t he country offers conditions favourable for prospecting, to the 
most detailed geological studies in mining areas, designed to 
solve the geological problems in these camps and help in the 
finding of new orebodies. 

In connection with a brief word about what the Survey has 
accomplished in the various parts of Canada, it is of interest 
to n1ention a few names that stand out brightly in Survey 
history. The mapping of Nova Scotia was largely the work 
of two men, Fletcher and Faribault, who covered most of the 
province. .:.\Iore recent detailed studies, in particular those 
along lines of palffiobotany, have, however, written new 
chapters in Survey work there. The entire province of New 
Brunswick during the explorat ion period was covered by geo­
logical sheets issued on a scale of 4 miles to 1 inch. These are 
fifteen in number, and are chiefly the result of work carried 
out by Bailey, E lls, and Mcinnes. In addit ion, for twelve 
of these sheets, other maps showing the superficial geology 
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were also published. Later more detailed studies have been 
made in a number of important areas in the province and a 
series of 1-mile maps issued. 

In Quebec, the Survey mapped the entire southern part of 
the province from Gaspe westward. Early work was carried 
out by Logan, Richardson, Selwyn, E lls, Low, Mcinnes, 
Adams, Dresser, and others. Our knowledge of the vast 
northern expanse of the province has come chiefly from the 
explorations of Low. l\Iore recent detailed studies in the 

PLA'l'E IV 

A Grological Survey of Canada camp in t he Appalachian rrg ion of south ern 
Quebec. 

Eastern Townships and in Gaspe Peninsula have added much 
new information about the Palmozoic history of the province, 
and precise mapping in some of t he northern mining camps 
such as l\i[alartic, Rouyn, and Chibougamau has furnished 
much new information about its Precambrian geology. 

Early work in Ontario was carried out by Logan, Murray, 
Selwyn, Bell, Ingall, Lawson, Barlow, l\Icinnes, and others. 
Later :::;tu dies by Collins and his associates added much inform­
ation about t he Precambrian succession in certain key areas 
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in the northern part of the province. Extensive studies have 
a lso been carried ou t on the stratigraphy of southern Ontario 
and on the problems connected with gas and oil in this belt. 

In -YVestern Canada the story of Geological Survey work is a 
particularly noteworthy one. The names of Selwyn, Dawson, 
Bell, McConnell , Tyrrell, Dowling, -:\1clnnes, Keele, Cairnes, 
and Camsell are only some of the better known of the explorers 
who were the first to traverse uncharted areas, to report on 
their geology and mineral possibilities, and to point out fields 
attractive to the prospector. Detailed mapping of many such 
favourable areas has since fo llowed. Geological mapping with 
accorn.panying stratigraphic and structural studies in Alberta 
has been the basis for the development of the coal and oil 
resources of that region ; similarly, geological mapping in the 
mountain belt to the west has been of vital importance in 
aiding mineral development in British Columbia and the 
Yukon. 

It is sometimes asked by the layman just what practical 
results, aside from the understandable desirability of having 
all parts of the country explored and mapped, have come from 
Geological Survey work, and whether the Survey throughout 
its existence has continually justified the appropriations that 
have been niade for it annually. Perhaps no better answer 
can be given to this than to cite a single simple problem. Ex­
amples could, however, be multiplied from all parts of Canada. 
In the early days of the Survey the efforts of the first director 
were devoted to finding out if the country contained valuable 
deposits of coal. He was soon able to ay definitely that 
neither Lower nor Upper Canada contained such deposits. 
He had not searched this region everywhere, but he and his 
assistants had determined that all the strata in this belt are 
older than the earliest coal-bearing formations and, conse­
quently, there was no possibility of such deposits being found. 
Geology had quickly settled something that drilling or other 
methods would only slowly and inconclusively have shown. 

Even direct finds of great economic importance have been 
made by the Geological Survey officers in the course of their 
field work. The largest deposit of magnesite in Canada, if not 
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in the world, was thus located in 1932 in British Columbia. 
In 1938 another field officer while carrying out geological 
mapping in t he northern part of the same province discovered 
a deposit of mercury. This wa merely incidental to his regular 
work, but it proved to be so important t hat it has been stated 
that t he value of the discovery exceeded all that has been 
expended on Geological Survey work in Brit ish Columbi a 
since such work was initiated. One further example may 
be mentioned. Incidental to geological mapping in southern 

PLATE v 

A stop for lun ch on the Canad ian Shield , Xorth"·rst T Nritor irs. 

Alberta, Survey officers found conditions t hat led them to 
believe that artesian water could be obtained in a belt whose 
con tinued aridity was forcing out the se ttlers. Drilling proved 
the conclusions correct and water worth millions of dollars 
\Vas obtained for the irrigation of an area of approximately 
1,000,000 acres. 
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In subsequent chapters some of t he highlights of Survey 
history will be taken up according to the terms of office of 
the various directors. Because of the fact that these men 
determined Survey policy during their respective regimes, 
these periods correspond in a large measure to the natural 
divisions already outlined. The following is a list of t he 
directors and their terms of off cc: 

Sir William J ogan .. . 
A. R. C'. Scl\\"yn ........................... . .. . 
G. M. Da11·son . 
Robert Bell (act ing). 
A. P. Low . . 
R. W. Brnck ............. . 
v\Tilliam McJnnPS .............. . . . 
Vl. H. Collins ........................ . . 
G . A . Y oung (C'h id G<'o log ist) .......... . 

1842-1869 
1869- 189.) 
1895- 1901 
1901 - 1906 
1906-1907 
190 JQH 
1914- 1920 
1920- 1936 
1924- 19-[3 
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CHAPTE R II 

THE FATHER OF CANADIAN GEOLOGY 

Si r 'William Logan was the founder and first director of the 
Geological Survey of Canada, but he was something more. 
For the 27 years of hi s a::;sociation with it, he, in his own 
person, practicall y constituted t he SmTey. During that t ime 
he built up an organizat ion of enthusia t ic assistants, but he 

P1,.,1'E VI 
himself always remained t he 
mo::;t act iYe " ·orker , t he 
guidin g spirit , and the one 
whose passion for research 
and accomplishmen t in­
spired all hi s associates. 
Throughout his lifetime the 
wo rth of his character and 
the Yalue of hi s contribu­
tion l'i were recognized not 
onl y in the coun t ry he was 
serving but e\•erywhere the 
science of geology \Yas pur­
sued, and the passing t ime 
has not dimmed but rather 
has en hanced his reputa­
t ion . \\"here\·er more recent 
work:ers ha \"e followed in 
his foo tsteps t here has been 
un iform respect for the con­
clusions he reached a ncl t he 

Sir William Loga n, Founckr a nd fi 1·,t work he performed. It is 
Din•ctor of llw GPo lop;ical sn1a ll wonder , t herefor e, 

Sui"VC'y of Canada. -1 J.33/ t hat hi s name is t he most 
prized heritage that the Geological Survey possesses. 

"William Edmund Logan was born in ::\Iont real on April 20, 
179 , of well-to-do , cotch parents. His earl y education was 
received at an excellent private school in t hat city, where in 
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addition to a grounding in t he classics he seems to have 
acquired t he capacity to thrash boys bigger than himself. In 
1814 he and his brother H art were sent to Scotland to attend 
E dinburgh High School, and 2 years later his fat her carried 
out a plan, which he had long been contemplating, of returning 
to his native land to live. Leaving his eldest son, James, to 
carry on the Montreal busine::;s he brought the rest of the family 
t o Edinburgh, and soon two ot her sons, E dmund and Henry, 
joined their bro thers at the High School. This was a famou 
institut ion that drew its pupils from a wide range of society, 
noblemen's sons sitt ing alongside t he sons of tradesmen, and 
it numbered among its graduates many distinguished men. 
The Logan boys, par t icularly Willi am, all did well in their 
studies, but at t his t ime William 's heart seems to have been 
set on a commercial career, and in 1 17 he went up t o London 
to enter the counting-house of hi::; uncle, l\Ir. Har t Logan. 
For t he next H years t he busy metropolis was hi s home; his 
family continued for a t ime to live in E dinburgh , hut in 1820 
his father purchased a small estate some 20 miles from Edin­
b urgh, near t he Avon, and Clarkstone, as it was called, became 
the scene of many happy family reunions. 

Logan's soj ourn in London wa. occupied largely with busi­
ness, but there was t ime for travel, society, and study. H is 
favourite reading was on chemi try, mineralogy, and geology, 
but it was not unt il after he left London t hat he discovered 
t hat he wished t o make t he study of t hese his life work. In 
1831 he went to Swansea, Wales, to join t he ::;taff of a copper­
smelt ing business in which his uncle had invested considerable 
capital. At first his t ime was em.played in t he office, where he 
toiled from early morning until midnight in order to establish 
a proper system of accounts, but eventually he had t o attend 
to technical matters in connection with copper smelting and 
with t he mining of coal required for t he smelt ing operations. 
His effor ts with t he second of t he e soon aroused his interest 
in t he structure of t he local Glamorganshire coal field. H e 
purchased a t heodolite, compass, and other instruments and 
devoted himself to t he preparation of a detailed geologi cal 
map of t he region. The work was done with such care and 
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thoroughness that when Sir Henry De la Beche began hi s 
geological survey of the region he accepted Logan 's offer 
of hi s maps and adopted them in toto for t he government 
sun·ey. During hi ::; work in \Yales, Logan's fondness for 
geology steadily increased. In 1837 he was elected a Fellow 
of the Geological Society and in 1840 he read a paper before 
thai hod>' on the ori gin of coa l that was regarded as a most 
important contribution to the subj ect . It has been recognized 
that coal is of Yegctab le ori gin, but the exact manner in which 
it has accu mulated was in dispute. Some regarded the seams 
as ha,·ing been deposited in the manner of driftwood in lakes 
or al the mouths of riYers draini ng wooded country, whereas 
a second school vrns of the opini on that they had grown in 
the manner of peaty swamps. Logan's observations showed 
that beneath t he coal seam.· he had inYestigatecl there was 
eYer~·where a layer of clay in which were root;;; of the trees 
from which the coal was produced, and hi s conclusions were 
that the coal had grown in silu. 

During hi s long stay in Britain, Logan neYer lost his love 
for his nati,·e Canada and now that geology was his chief 
interest in life he longed to stud)· the rocks that he had seen as 
a boy, and that still remained a virgin field for inYesLigaLion. 
In 1840 he went to ::\1ontreal on a vi;;;it, and in the following 
yea r, before returning to Britain, he spent considerable time 
in Nova Scotia and the eastern United States looking over 
geological sections and studying in particular the coal measures 
of these fields. At this time the GoYernment of Canada, 
'"hich then comprised the t wo provinces Upper and Lower 
Canada, now Ontario and Quebec, was consideri ng a proposal 
to have a geological survey made of the country, and Logan 
was very desirous to under take the work. His name was 
suggested by friends in Montreal to t he Governor, Sir Charles 
Bagot, and recommendations came from Sir Henry De la 
Beche, Director of the Geological Survey of Great Britain , 
and from other eminent Briti h geologists, with the result that 
in the spring of 1842, Logan was offered t he appointment. 
He ecured, as assistant, Alexander Murray, a young man 
with naval training, and very much interested in geology, who 
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subsequent])' became the Director of t he Sun·ey of X e\Y­
foundland , and in 1 43 the two began field work in Canada, 
M urray in t he region between Lake Huron a nd Lake Erie, 
and Logan in Gaspe. 

At that t ime small settlements composed chiefly of fi :sher­
men " ·ere scattered along the Gaspe coast, but of the interior 
of the pen immla li tLle was known except locally to a few 
lumbermen and Indians. There were rnmours of coal, how­
ever , a nd Logan fe lt t hat here was an excellent place to begin 
work. "\.ccompanie l by a helper named Stevens, and an 
I ndia n, .John Basque, he spent his firRt field season exa minin g 
the rocks of t he coast from t he t owering cliffs near Cape 
Rosier , at t he eastern end of t he peninsula, to P aspebiac on 
Chaleu r Bay, a distance of about 100 miles. Distances were 
measured by pacing a long the shore " ·hile t he Indian followed 
with t he canoe and equipment, occasionall .\· ferrying Logan 
around projecting clirTs or over places too deep to wade. In 
t he evening camp was pitched, t he notes of the day were 
wri tten up, survey measurements plotted, ofLcn b)' the glare 
of the camp-fire, a nd t hen came the well-earn ed rest on a bed 
of spruce boughs. 

In t he following year Logan , wi th a la rger party, including 
M urra)', mapped the north shore of Gaspe a nd t hen made 
an exploration across the middle of t he peninsula . Cap C hat 
River was aRcended and fiurveyed in canoes to its headwa ter::; 
in t he mountains. Adjacent summits were climbed , on the 
highest of which a Union J ack was planted, and to whi ch 
Logan's assistants insisted on giYin g the name :i\Iount Logan. 
'Where the strean1 became too sm all fo r further travel in 
canoes, these were sent back and t he remainder of t he party 
continued southward on foot, Logan keeping a pace and compaRs 
traYerRe as he went. Event ually southwa rd flowing waters were 
reached at Goashore Brook, a headwater tribu tary of Cascapeclia 
River. New canoes of t:ipruce bark were t hen built and in t hem 
the party descended to Chaleur B a)'. Logan's survey, when 
plotted, t ied in almost exactly wi th t he t wo end points as 
they appeared on the admiralty charts. In addition, he 
had ·Secured a geological section across the whole pen insula 
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and was able to say t hat, because all the rocks were older than 
t hose that carry coal, no coal deposits are pre ent in the 
peninsula . Since Logan's clay much geological exploration 
has been carried out in Gaspe, but his work laid t he foundation 
of our geological knowledge and settled the larger problems. 

In t he early clays of t he Survey, Logan had many problems 
other than those of geology. Ile required qua rters for his 
;.;pecimens and for an office, and for t his he first of all obtained 
from hi;; brother Jame the use of an " upper chamber" in 
the latter 's warehouse on t . Gabriel Street, buL earl y in 
1844 he hired a house at Ko. 40 Great St. James Street, 
which served as l\Iuseum, offi ce, and laboratory. Then, b_v 
the encl of 1844, t he £ 1,500 t hat the Government had voted 
for t he work of t he Survey had a ll been spent toget her wi th 
£800 of Logan's own money. IIe was requested by the 
GoYernment, however, to prepare an estimate of t he cost of 
continuing the Survey. This " ·as done and a bill was also 
drawn up and submitted for t he consideration of t he member::; 
of the Legislature. It met with approval and was enacted on 
:.\ larch 17, 1845, providing £2,000 a year for 5 years. Scarcely, 
however, had this matter been sett led when Logan was called 
upon to make an important decision. An offer came to go to 
India to take charge of a Geological Survey there. It was ,·ery 
tempting but Logan decided that he preferred to cont inue the work 
in which he had become so much interested in his own country. 

In 1846 the Survey's offices were mO\·ed to a larger building 
in Litt le St. James Street that was leased from the Natural 
History Society. Here they remained until 1852 when once 
more t hey were removed to more commodious quarters, the 
former residence of the Honourable Peter M cGill, St. Gabriel 
Street, where t hey remained for the rest of Logan's regime. 
In 1850 the vote of money for the Survey was renewed for 
another 5 years, and in 1855 a Select Committee, appointed 
to inquire into the operation and usefulness of the Geological 
Survey, recommended that increased facilities be provided 
for the work. The result was that a new Act was pa sed 
affording $20,000 annually for 5 years and a sum of $8,000 
for publishing a map and a report on the geology of Canada. 
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After the expiration of t his renewal act supplies of money 
were voted annually until 1864 when another act was passed 
making provision for the Sm vey for another 5-year period. 

PLA'm VII [ 

Logan's col lecting basket. 

Logan's trouhles over 
quarters and funds did not 
hamper his field work or 
his Rcient i:fi c investigations. 
Sun·eys were can ied west­
w a rd , up t h e Ottawa, 
through Lake Timiskaming, 
and on to Lake Superi or. 
Throughout this region he 
had to deal with Precam­
bri an rocks, ancl t hough 
he h ad h ad no p revio u s 
experience in t his branch 
of geology hi s conclusions 
have \\·on the respect of 
later specia li sts in 1.his fi eld . 

ExtensiYe sun·eys were al. o made in t he Eastern Townships 
and other parts of Quebec. Detailed topographic map. · were 
made to serve as a base on which to show t he geological 
information, specimens were collected, mineral deposits visited 
and repo rted upon, and Annual R eports of Progress issued. 
Hi. magnum opus, however, is t he Geology of Canada, 1863, 
a volume of 983 pages in 
which he reviewed and re­
Yised all t he work of the Sur­
vey up to that date. Three 
years later appeared his 
geological map of Canada, 
showing the geology and 
geography of southeastern 
Canada a s far we s t as 
Manitoba and as far north 
as Lakes St. John, Timis­
kaming, Nipigon, and St. 

P LATE JX 

Clo e-up view of the old McG ill Residence, 
Joseph. St. Gabriel Street, Montreal. 
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till another phase of Logan's actiYity was hi effo r ts to 
advertise Canada's resources abroad . In 1851 he took an 
exhibit of Canadian minerals to London for the "Exhibition 
of t he Industry of all Nations." This received very high 
praise and Logan was presented with a medal by Prince 
Albert, President of the Committee for the Exhibit ion . He 
was also at t his t ime made a Fellow of t he Royal Society, the 
first natiYe Canadian elected for work done in Canada. In 
1855 he showed another exhibit at the Paris Exposition, and 
for th is he received t he Grand Gold :i\Iedal of Honour and in 
addition he was presented by t he Emperior Napoleon III with 
the Cross of the Legion of Honour. A greater distinction, 
however, awaited him at the hands of hi s own sovereign. 
Queen Victoria paid a visit to the Exposit ion and Logan had 
the honour of explaining the Canadian exhibit to her. She was 
impressed by his enthusiasm and by his charming manner 
and flhortly after, on January 29, 1856, she knighted him at 
\Yindsor Castle. About t hi t in1e, too, he received from the 
Geological Society the highest honour in its power to bestow­
t be Wollaston .:.Iedal. Laden with all these distin ctions Logan 
returned to ::\Iontreal to be presented by his many friends in 
his home city with a magnificent sih·er fountain wiLh several 
basins, one above anot her, on which were engraved pictures 
of Carboniferous flora, symbolical of his research e.· in the coal­
bearing rocks. 

Logan had looked for ward to t.he time when the activities 
of t he Geologiral Survey would be carried both eastward and 
westward t hrough British Nort h America. Especially was he 
interested in reports of t he occurrence of coal in what is now 
Alberta and British Columbia. \Vhen Confederation of the 
_;\faritime Provinces with Canada came in 1 67 and the 
western proYinces were added soon after, t his opportunit~· to 
extend t he work of t he Survey became a reality. By this time, 
however, Sir \Yi lliam was approaching 70 years of age, and 
he reluctantly appreciated t he fact t hat the added responsi­
bilities of exploring this new vast te rritory required the energy 
of a younger man. Accordingly, in 1869, he tendered his 
resignation, which was accepted, and A. R. C. Selwyn became 
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his succes::;or. For the remainder of his life Logan continued, 
however, his interest in geolog_v, carrying on investigations in 
t hat a rea of many prob lems, the E astern TO\vnships. Part 
of his time was spent in England and he took occasion to 
visit his old friend ::\Iurray in Newfoundland. The end came 
in 187 5 when he was visit ing his sister in \Vales, and he wa 
laid t re:-;t beside his brother Hart at Llechryd. 

P LATE x 

The Loga n ml'dals: X os . ll, 16, 29, 36, ln tr rn at ional Exh ibitio n, London , J 85 l ; 
-:\ o. 27, Grand Go ld Mrdal of H onour , Paris Exposition, 1855; ~ os. 25, 26, 
28, 31, and 37 a rc copies in silvrr or bronze; Logan ll"as made Chevalier of 
the Leg ion of Honour by t he Empcrior Napo lron III ; Xos. 9, 19, Exhibition 
at London, 1862 ; :'\os. 3, 13, J.5 , International Ex hi b it ion at Paris, 1867; 
Xo. 32, Wollaston Medal; .l'\o. 22, R oyal Medal (1867) from the R oyal 
Socirt:v of London. 

\'i'hat kind of a man was he who left such an imprint on 
Canadian geolog:v? His work and his organization t hat 
continued after him speak for t hemselves. Side-lights on his 
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personality, ho\Yever, haYe come from ome of those who 
worked with him. Physically a mall man, but strong, and 
energetic, of great charm, beloYed by his subordinates and 
by his many friends, Logan's chief characteristic perhaps was 
his devotion to his duties. In t he office he laboured from early 
in the morning until six or seven in the evening, taking no 
lunch, and except when he went out to dine with frienclR he 
always came back to work at night. IIe made a daily round 
of visits to every member of his staff for instruction or consul­
tation, kept all his accounts with his own hand , canied on by 
longhand an extensiYe correspondence, plotted all his own 
sun·eys, wrote his reports and edited those of his assistants, 
examined all the fossils, minerals, and rock specimens collected 
during the year, studied t he geological reports of the American 
,;tate surveys and of other countries in order to correlate the 
Canadian work with t heirs, and gave interviews to numerous 
Yisitors. For a number of years four manu cipt copies of all 
the reports, including the annual Reports of ProgresR, were 
required, one for t he Governor-General, one for t he House of 
rb sembly, one for the Legi fative Council, and one fo r t he 
printer, and Logan wrote out all of them in his own hand. 
In the field he worked even harder , if that were possihle, 
than he did in t he office. In a letter to ::\Iurray he describes 
his survey of t he Ottawa and Mattawa Rivers : "The bearings 
have been taken wi th a theodolite, and the whole of the map 
has been carefully protracted in t he field on drawing paper as 
t he work went on, on the scale of one mile to an inch. EYery 
::sight in levelling, every bearing, sometimes twenty at a station, 
every micrometer angle, every reduction of t he distance to 
chains and links, and every line of the protraction has been 
worked by my own hands. You may think, t herefore, that I 
have been a little busy. I was up every morning at four and 
five o'clock to rouse my Indians (not one of whom would ever 
stir unless he had my special command), to be ready for an 
early breakfast and start . We seldom left our work until we 
could no longer see distinctly, and it was often one, two and 
three hours after midnight before my protraction was finished 
and I could creep into my blanket. " 
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Logan was a bachelor, financially very well-to-do, generows 
in his givings, but most unconcerned about his own comfor t. 
In the Survey's quarter · on St. Gabriel Street he occupied a 
fairly large room on the second floor that served for office, 
draughting room, reception room, bedroom, and wardrobe. 

PLATE XI 

Sir Willia m Logan'~ wh eC' I odomC'ter. 

The one window had no curtain nor screen ; the floor no 
carpet or rug. A plain tab le and a cheap chair stood in the 
middle of t he room and a common washstand with basin and 
pitcher in one co rn er. An ingenious contraption served for 
bedstead and chair. During the day it stood in a corner and 
looked like an easy chair, but Logan was neYer known to sit 
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in it; at nigh t the caretaker of the building unfolded it revealing 
inside the blankets t hat Sir Willi am u ·ed in camp. A long 
row of worn boots occupied a considerable part of t he circum­
ference of t he room and field clot hes hung on pegs or nails on 
the wall. Surveying instruments and a large collecting basket 
stood about or hung by straps at t he back of the door. About 
1860, a new feature appeared in t he room. This was a slab of 
sandstone from Perth, Ontario, marked with cru tacean t rail. , 
and so large that it almost entirely covered one end wall. 
Every morning Sir William wou ld gaze fondly at t his while 
performing his ab lutions. 

If Logan was un concerned abou t his comfor t he was even 
less concerned about his personal appearance. \Yhen he 
happened to come t o town during the field season, he would 
not always put on hi s city clothes, bu t as a rule waited until 
he returned for t he win ter. About 1862, he purchased a coat 
of durable bro,'rnish grey Irish freize for city wear and he 
wore it eYery win te r until he finall y left Canada in 1874. This 
coat and a waistcoat with large squares fo rmed by narrow white 
lines in t ime seemed to hi s ktaff to be part of t he man himself. 
I n the field he was even more careless about his appearance. 
In one of his notebooks he giYes a description of himse lf on an 
occasion when he and hi::; party stopped at t he house of a 
::;ettler named Barton: " \Ye are all pretty-looking figures. 
I fancy I cut the nearest resemblance to a scarecrow. \\'hat 
with hair matted with i'lpruce gum, a beard three months old, 
red, with two patc hes of whi te on one side, a pair of cracked 
spectacles, a red flannel shir t, a waistcoat wit h patches on t he 
left pocket, where some ::;ulphuric acid, which I can ? in a small 
vial to t ry for the presence of lime in the rocks, had leaked 
through- a jacket of moleskin, shining with grease and 
trousers patched on one leg in four places and with a burnt 
hole in t he other leg ; with beef boots- Canada boots as t hey 
are called- torn and roughened all over with scraping on 
t he stumps and branches of t rees, and patched on the legs 
with sundry pieces of leather of divers colours, a broad 
brimmed and round-topped hat, once white but now no colour 
and battered into all shapes. \ Vith all t hese adornments, I 
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am not surpri sed t hat ::\tfr . Barton, speaking of her children 
and saying t hat here was a little fe llow, frightened of not hing 
on eart h, should qualify the expression by aclcling, but I t hink 
he's scared at you, Sir.'' 

::\ Iany stories have come clown about embal'l'assing situations 
in which Logan found himself as a result of his carelessness 
abou t his clothes, his good nature, and hi s absorption in 
his work. On one occasion after roughing it for some t ime in 
t he hack country he sent hi s assistant, as much t he better 
dressed of the t wo, ahead to make arrange ments at a hotel 
for t heir Saturday dinner. The assistant returned and reported 
fa,'ourabl)' and the two fi ll ed in t he t ime by examining some 
fossiliferous rocks nearby. After a whil e the hotel-keeper 
appeared. He looked ve r)r doubtfully at Sir William's 
t rousers, which were t ucked into a pair of rnst.\' long boots, 
and then drawing t he assistant aside he asked him if he wished 
separate tables to he set or if he would allow his man to eat 
with himself. On another occasion while working north of 
Ottawa River, Sir \Yilli am boa rded a steamer to go to ::\[ontreal 
and took his place in t he upper saloon. "\.n officious cabin 
bo)' told him hi s place was below, a nd he and the steward 
were about to eject him when a passenger who kn ew Sir 
William arrived and explained the situation. On still another 
occasion while working in t he Eastern Townships he was 
returning to his stopping place late one e\'ening Yery tired 
and hungl'.\'1 when, passing the railroad stat ion , he came 
upon t he wagon belonging Lo a tave rn who:oe young driver 
was engaged in rolling a bal'l'el t hat had just been unloaded 
from a train . He asked the latter if he might drive up to t he 
vill age with him. "All right" came t he reply, "as soon as I 
get up thi:o whiskey barrel. " The barre l was roll ed up a plank 
into t he wagon and the backboard fastened, and t hen t he 
driver said, "Now, old man , jump up a nd sit astride of the 
ban e! to keep it from rolling about and I ' ll gi\'e you a ride 
up for nothing." Sir William did as he was ordered and had a 
grand ride up town, but, as he remarked later in descri bing the 
incident, he was glad he did not meet any of his city friends 
whi le he was thus endeavoul'ing to make himself useful. In 
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days when the ordinary person took no interest in rocks and 
could not imagine why any one should, Logan's hammerings 
at rock exposures were often mystifying to the local people 
and sometimes looked upon with grave uspicion by them, 
and many a tale had he to rela te of t he occasions on which he 
had been taken for a lunatic. 

Though devoted to his duties and studies, Logan took 
great pleasure in the society of his friends, and when he did 
spare an evening from his work he was the centre of attent ion. 
He seemed to have an inexhaustible supply of amusing 
anecdotes and stories and often at the Survey office when he 
got into conversation with a congenial spirit his merry, hearty 
laugh would echo t hrough the building. H e enjoyed music 
and himself sang Scotch songs in a voice of rare sweetness. 
He appreciated art and his notebooks are filled wit h many 
charming sketches, which show an abili ty not only to bring 
out clearly t he points he wished to illustrate but also to choose 
and kilfully delineate t he unusual and beaut iful. 

It i perhaps, however, in his relations to those who worked 
witly him that we get t he best picture of t he man. He t ried 
to surround himself with the most capable n1en that he could 
secure and he did his ut most t o assist t hem in their work and 
t o promote t heir welfare in every way in his power. He took 
plea ure in giving t he fullest credit to each and availed him­
self of every opportuni ty to speak highly, even flattering!~-, 
of t hem to strangers. Though he was an undemonst1 ati, -e 
man they knew of his regard for them, and in return t hey 
gave him t heir most loyal support and were proud of the 
great respect and esteem in which their chief was held by t he 
leaders in science of both America and E urope. 

Succeeding generations of geologists of the Geological 
Survey of Canada, including those of t he present day, t hough 
t hey have not known Logan personally, have always fe lt in 
much the same way about him as did their predecessors who 
worked with him. The Survey club, which meets during the 
win ter months t o discus ~ geological questions and other 
matters of concern to t he Geological staff , is known as t he 
Logan Club, and in fron t of the geologists' office at the 
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l\Iuseum in Ottawa is another reminder of him. This i a 
great bou lder of Ottawa gneiss, from a formation Logan named 
and which he made cla1-;:iic b.\' hi s stuclie1-; . On it is a bronze 
p laque bearing his likenel':-: a nd a n inscription that rends: 

SIR \YILLLDI LOUA:\' 
K.B., LL.D., F.H.i'i. 

1798- 1873 
The Father of Canadia n C:eolog_\· 

Founde r a nd Fin;t Director of l he 
Geological SurYe~· of Canada 

1 42- 1869 
E rected by the T \Yelfth 

In te rn ationa l Geo logical Congres,.:; 
Canada 
:\JC:\IXIII 

PL.\TE XII 

The Logan boulder. 
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CHAPTER III 

SELWYN AND EXPANSION 

The man chosen to succeed Logan was the Director of the 
Geological Survey of Victoria, Australia, who took over his 
new duties on D ecember l , 1869. Alfred R. C. Selwyn had 
been born at Kilmington, Somersetshire, England, in 1824, the 
son of the ReYerend Townsend Selwyn, canon of Gloucester 

Cathedral, and hi s wife 
PLA'L' E xrn Charlotte Sophia, daughter 

Alfred R. C. Scl\\·yn 1824-1902 ; Director 
of the Geological Su rvey, 1869-189.5. 

68771/-

of Lord George "YI:uJ'J'ay, 
bishop of St. David's, and 
grand-daughter of John , 
fourth Duke of Athol. Hi1:1 
studies were carried on first 
at home und er private 
tutors and subsequently in 
Switzerland where, among 
other thincrs, he became 
proficient in mountain 
climbing, a training that 
later stood l1im in good 
stead in his work in '\Y ales, 
Australia, and Canada. In 
184.5, at the age of 21, he 
was appointed to t he staff 
of the Geological Survey of 
Great Britain under De la 
Beche, and for 7 years he 
was act iv e ly engaged in 
geological mapping and 

stratigraphical st udies in Wales and England. His work 
brought him into close contact with R am:-a~-, Playfair, Jukes, 
and other noted scientists, all of whom formed a very high 
regard for t he enthusiastic young geologist. His work was 
regarded as of a Yery high order and he was the first to recognize 
and interpret the great unconformity in Anglesey between the 
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ba:-;a l Cambrian strata and the Precambrian schists upon 
which they rest. ·when the new!)· formed eolon_,. of Victoria 
decided to inaugurate a geologica l surve.' " Selwyn, in 1852, 
was chosen as its first director, a position he occupied with 
energ.'' a nd distinction for 17 .''ears. His regime as Director 
of the Geological Survey of Ca nada lasted for the next 25 
years, a period almost as long as that of Logan, and hi. policio:-; 
were continued for another 12 years b.'· his two successors, 
Dawson and Bell. 

The task confronting Selwyn on his a rri,·al in .\.merica was 
a great one. Until 1867 Canada had consisted of only the 
southern part of what a re now tlie proYinces of Quebec and 
Onta rio. Confederation h.r the British -~forth America Art 
brought in New Brunswick and Nova Scotia to form the 
Dominion of Canada; in 1870 .'.\Ianitoba and the Northwest 
Territories were added as t ho re:-;ult of the purchase of l ho 
land:-; of the lluch;on's Bay Company; British Columbia 
joined in 1871, and Prince Edward hland in 1873. A certain 
amount wa:-; known about the g0olog.'· of the .'.\faritirne 
ProYince:-; from the labour:-; of priYate indiYidual:-; and from 
pro,·incial im·estigation:-; such as tho:-;e of .\braham Go:-;nor, 
who from 1838 to 1844 had boon pro,·in cial geologist of :\Tew 
Brunswick, hut the whole region required mapping and 
delailocl examination. Regarding the vast territory newly 
acquired in t he west, much loss was known. The only settle­
ment:-; were around Fort Ga rr.'' in the Reel River Valley, 
and on Vancouver falancl and the adjacent part of the Pacific 
mainland. Elsewhere the few centres of ciYil ization consisted 
of t he scattered fur trading posts and the meagre information 
<'Oncerning the region was from journals and maps of the 
explorers of t he North-\\-est and Hudson's Ba.'' Companies -
men :-;uch as Hearne, Pond, .'.\IacE:onzio, fhomp:-;on, Fidler, ancl 
Fraser- and the writings of the British exp lorers, Franklin, 
Richardson, and Back, who had penetrated into the 
northern part of the region, and llincl and H ector a long ib:; 
southe rn part. ::\Iost of this work had been confined, howeYer, 
to a few of the main traYel routes, and e\'en a long those had 
yielded for the most part onl.'' slight geologiea l information . 
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P LATE :\.lV 

A. Trnvcl on t he Cariboo rnad. 

B. Trnvel in northern Saskatchewan. 
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It now fell to the C cological Nun·c:.-, as the only UoYern­
rncnt organization available for the work , to explore a ll thi s 
vast territory. The staff, when Selwyn took over from Logan , 
consi:-;ted of only five geologi:c;ts besides himself- J•;dward 
Hartle.\· , Robert Bell , .James Ri ch::irdson , Charle;-;; Robb, 
a nd II. G. Vennor; in addition, there were T. Sterry Hunt , 
mineralogist, Elkanah Billings, pal reontologist , Robert Ba rl ow, 
a nd hi:,; son, Scott Barlow, topographers a nd draughtsmen, 
Horace Smith, artist, and T. C. \Yefiton, museum prepara tor , 
a :,; ma ll group for so greaL a task. under the new director, 
however, the Survey was to ri;-;;e to its in creased responsi­
bilities and opportunities, and to add another great chapter 
to th a L which had been written by its founder. New geo­
logists a nd assistants were gradua lly acquired and trained a nd 
the number of parties sent out each summer was steadil:.· 
increased. In 1870 six pa rties were at work in t he fi e ld , in 
l e 80 eight, a nd by 1890 the number had risen to fourt<'en. 
The following are on ly some of Sclwyn's appointments to 
his :-;taff, names that have written themseh·es indcli h l_v int o 
the stor_\' of Canadian geology: Fletcher a nd E lls were aclclcd 
in 1872, Dawson and Whi teaves in 187.5 , :'\IcConncll a nd 
Adam:,; in 1880, Tyl'l'ell in 1881, Low, :'\[clnnes, Lawson, 
a nd F a ribault in 1882, Ba rlow in 1883, Dowling a nd Inga !! 
in 1884. Thef-ie men and th eir associate;-;; had not merel.v to 
be geologists. The.v found it necessarv to make their own 
map:-;, to co llect information on the natural hi:c;Lory a nd 
re:-:ou rccs of every kind in the region :,; they were exploring, 
an cl a t times to be profi cient in living off the country. 

Though during the la ter part of his regime Selwyn ':,; time 
wa:-; la rgely ta ken up with hi s office duti es a:,; Directo r, his 
ea rl_'.' :vears with the Rurvey were occupied to a la rge ex tent 
with hi :,; own fi eld work. In 1870 he investigated the gold 
fie lds of No\·a Scotia, a nd in th e following .\·ear he began work 
in the e:·dreme opposite pa r'L of Canada . One of the Lerms on 
whi c- h British Columbia had en Lerecl Confedera tion was that 
a railroad should be built joining it :-; P acific coast to eastern 
Canada. ReYeral enginee ring parti e:-: \Yere to searc h for the 
mo:-t feasible route through the mountain:-, an d Nel"·.\·n',,; 



30 

first task here \YaR to investigate the geology and mineral 
resources along the:-:e possible lines. T aking Richardson with 
him as his a~sistant, he crossed by rai l to San Francisco and 
thence north by boat to Victoria, a journey that occupied 
3 weeks. He decided he would first ascend the North Branch 
of t he Thompson to Tete J aune on t he upper Fraser, then 
proceed through the Leathe r P ass to Jasper House and to 
return by a route from Tete Jaune to Richfield in t he Cariboo 
gold field. 

PLATE xv 

Scene on t he Cariboo road. 

Equipment wa:-: purchased at Victoria, and on the morning 
of July 25 Selwyn, Richardson, and three assi:-:tants embarked 
on board t he :steamer Enterprise for New \\ 'estmin:ster at the 
mouth of t he Fraser, 95 miles from Victoria, where the.\· 
anivecl aL 6 o'clock in t he evening. The next morning the_'l­
started upstream in the stern-wheel river :steamer Lillooel and 
on the morning of .Jul.\' 27 reached Yale, 90 miles aboYe Ne\Y 
·\re;;,tminster and the head of navigation on the Fraser. 

The route to be fo llowed in t he next lap of t he journey was 
along the Cariboo road up Fraser Valley, a famous highway 
that had just recently been opened up. Up to 1850 t he main­
land of British Columbia hacl been an almo::;t inaccessible 
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wilderness, inhabited by scattered Indian t ribes and wi th 
onl.\' here and there a Hudson 's Bay Company t rading post. 
The repo rt, however, that the Company's chief facto r at 
Kamloops had, in 1852, purchased from Indians gold that had 
been obtained from graYels on Thompson River 9 miles above 
its junction with the Fraser had soon spread and an army of 
go ld seeken:i from California, barely recovered from the great 
stampede of 1849, . ·tarted northward. In the spring of 1858 
o,·er twenty thousand people had reached Victoria b.\· sea, 
and turned that village into a tenled city. OLher thousands 
a rri ved ove rl and. The route to t he new E lclorado led by boat 
to Yale, but be~·oncl th is a narrow gorge flanked by precipitous 
rock cliffs from 2,000 to 7,000 feet high ancl occupied b)' a 
tumu ltuous strip of water barred further progress b,Y river. 
Up lhe canyon led a peri lous trail, bu t in winler this became 
blocked by snow a nd it was necessar)· to find othe r routes. 
B.\· these some of the go ld seekers had soon penetrated to the 
mouth of Que:-mel RiYer where the~· found p lacers, and shortly 
afte r to the ri ch central region of Cariboo. !Carly in 1859 a 
detachment of Ro)·al Engineers had atTi,·ed in Lhe region to 
m~ainlain law and order. They opened a route to Lillooet on 
the upper Fraser by \Ya~· of Harrison Lake, a nd in October of 
the following )'ea r had completed a roacl Lhrough Fraser 
Can~·on to Lytton at the mouth of the Thorn.pson . Four 
years laler lhe roacl had been carried forward into the Ca riboo 
country and the era of freight in g by wagon:-; hacl :-;cl in. 

The eq uipment a nd provisions for 8eh:vyn's party amounted 
to 3,GOO pounds, and not being able lo secure eit her Learns or 
pack-horses he engaged four India ns as packers, ancl \Yith 
these and the rest of hi:-; party started on, leaving most of his 
material lo be forwarded by wagon at the fir :-;t opport unit.\'. 
RiC'hardson made a pace and compass sun·ey of the road and 
notes were taken rega rding Lhe geology. .\t L.Ytton where 
Thomp:·mn Ri,·er join:-; the Fraser, one of Bernard's wagons 
was secured, \Yhich took the party on to Cache Creek, and 
from there a long a branch road east lo 8a\·ona':-; Ferr.\· at 
the outAow of the Thompson from K am loops Lake. Nelwyn 
proceeded on to E:amloops opposite the mouth of th e North 
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Thompson by canoe and the remainder of the party and the 
supplies a rrived later. Here he di\·ided hi s party. Richa rdson 
was instructed to work a long Lhe Sout h Thompson Valley 
and a f Le rward along the wagon road from Cache Creek to 
Cari hoo, and later, if time permitted, to proceed to VancouYer 
Island to investigate t he coal deposits there. 

Selwyn's route led up the North Thompson a long the line 
being explored by t he ~kLennan rai lroad survey party, a nd 
on August 19, the Geological Sm ve)' group of eight men with 
fifteen horses star ted north. The pas:sage of t he narrow zig­
zag trai l around Assinihoine B luff, the crossing of the North 
Thompson at Clearwater by the pack-train, the long, difficult 
detom through the mountaim; beginning at the mouth of ::\fad 
Ri\·er to avoid rocks and canyo ns on t he Thompson, and th e 
occasion when he discovered that his hungry horse l hat he had 
tied to a t ree had eaten hi . notebook, were a ll in cidents of 
great interest to Selw.vn. F rom t he headwaters of t he North 
Thompson at Alfreda Lake, t he route led acrol"s Canoe Ri\·er , 
a t ri bu ta r)' of the Columbia, a nd on through Leathe r P ass into 
the vall e)' of the Upper Fraser. This strea m was reac hed by 
Se lw.\•n himself on October 11 , and hi s whole party a tTiYecl 
at T ele J aune Cache on October 16. It was now too late to 
proceed to J asper, and as no trace was found of t he railroad 
party that had been expected from Cariboo, Selwyn found it 
necessary Lo return by t he rou te he had come. At the crossing 
of t he Thompso n below Alfreda Lake the horse:::;, which were 
no\Y too weak to go fa rthe r, were abandoned, four canoes 
were bu il t, and in them. the Thomp:son was desce nded . This 
i1wo h·ed many adventmes in the rapids, in cluding t he loss of 
t wo of t he canoes. Kamloops wa. reached on ~O\'ember 17. 
At Yale it was fo und Lhat ice in the Fra:ser had stopped the 
steamboats and the journey by canoe had to be continued. 
Selwyn reached Victoria on Novembe r 29 and ::\Iontrea l on 
December 26. Richa rdson, who had bee n working on 
Vancouver Island, arrived home on .January 9. 

In t he fo ll owing field season we find Selwyn aL work in 
June im·e:::;tigating the iron ore cleposih of Lonclonclerr)., 
C'olchc::iter count)·, and the Spring Hill coalfie ld of Cumber-
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land county, XoYa ::lcotia. Later in the summer he studied 
the sih·er-bearing region a round Thunder Ba)·, Lake Superior, 
a nd then, as;;istecl b.\· Robert Bell , he n1ade a n e.\ploration 
westward from that la ke to Fort Garry. Three special reports 
on these inves tigations appear under his na me in t he R eport 
of Progress for t he year 1872-73. 

The summer of 1873 saw him again in the west e.\amining 
t he region westwa rd frorn Fort Garry to Rocky ::\fountain 
llouse on North Saskatchewan River. Leaving ::\Iontreal on 
.Jui,\· 7 he went by wa.\· of Toronto, Chicago, SL P aul , a nd 
::\Ioorhead , reaching ForL Garry on .Ju[_,. 14 wh ere outfitting 
for the season's work occupied 11 da.\'"· 

This wa;; t he period when freighting aero;;;; the prairi e was 
b_,. means of the famous R eel RiYer carts, four to five thou;;and 
of which u:sec.l to leaYe Fort Garry annu all,\' to carr)· supplies 
to the \·arious trading posts to t he west a nd north. The 
car t wa:-; a unique affai r made entire!.\· of wood , a ncl had the 
reputation of being a ble to go a nywh ere no matter hO\Y rough 
the counlr,\-. It wa:-; drawn by a single animal, either O.\ or 
horse, carried from 800 to 1,000 pouncb, and when in mot ion 
g~n-e out a mclanchol_,. squeak of a t\pe a ll it :-; own. The 
car t:-;, in brigades, often one hundred :-;lrnng, u:-;uall_,. traYellecl 
in :-;ingle file a long lraib that a re fo llo\\'ed ,\·ear afte r \ear. On 
some of the more commonly used rnule:-;, :-; uch a:-; those to 
Edmonton a nd Battleforcl , as man_,. a:-; twent_\' parallel ru ts 
marked the cour:-;e. 

Selwy n seem ed four C'a rl :-;, a buck-board \\'agon, a nd elcYen 
horses, and hi :-; parl,\' was joined b.\· two Englishmen wi th 
t hree ca rt;; a ncl five home:-; . The horse:-; were used a:-; req uired, 
either fo r saddle or harne:-;s, fo·e or ,.; i.\ being allowed lo run 
loose in turn:-;. The journey to Edmonton, a di:-;tance of about 
900 mil e:-;, was m ade in .50 clay:-;, and here Selwyn solcl his earl :-;, 
horses, and hame:-;:-; fo r about wh a t he had paid fo r them at 
Fort Garry. Leaving t he rest of his pa rt.\· a t Edmonton, 
Selw.vn " ·ith one local guide continued a noth er 180 mile:-; with 
the buC'k-boa rcl a n cl four home:-; lo Rock.\· ::\fountain IIou:-;e on 
C lea rw ater Ri,·er , about ;3 mile:-; abo,·e it :-; junction with the 
~a:-;lrntche\\·a n . H ere a half-:-;ized liud;;on 's B a_, . Compan,\· 



York boat was secm ccl a nd in it ~ehy>·n, hi s guide, and a 
half-breed boy descended the Saskatchewan to Edmonton. 
Picking up fiye members of his party that he had left there, 
Selwyn continued dO\rnstream to Lake \Yinnipeg and Fort 
Garr.'' · ~one of the six had ever h ~fo re descended the ri Ye r so 
they had to find their own way through its in t ricate channels, 
·and bars, shoals, an cl rapids. Fom of the men worked aL the 

PLATE XVITJ 

'131 A stop for lunch, ('l\1·yn, 1873, RC'd Rin' r cart~ . 

oa rs, the fifth took the steering sweep, and Selwyn himself 
acted as bowman; in addition, as he went along he made 
note::; of distances and bearings to each bend, plotted his 
reading:-: , sketched the river , and wrote his geological notes. 
On October 26 he reached Winnipeg afte r ha,·ing completed a 
circuit h.,. land and water of some 2,300 miles. 

Thes3 expedit ions were typical of much of the exploration 
\\·ork that was carried out hy Selw>·n and the field officers of 
his staff. Such work with minor Yariations took place under 
his direction from coast to coast throughout his entire regime. 
::-lpa ::-e does not permit e,·en the mention of man>· noteworth>r 
t rm·er:-;cs. Reference \\"ill , howe,·er, he made to one piece 
•)f " ·ork, th at of Joseph Burr Tyrrell, caniecl out during t he 



37 

cloRing years of the Selwyn period in the vast st retche;; of tlw 
Barren Lands west of IIud,,on Bay. 

L,ving between Great Ala ve Lake and Hudson Ba)' a nd north 
of lat itude 59 degree'i, was a n area of more than 200,000 
sq uare miles of practically unknown count!')» It had been 
crossed on foot by Samuel H earn e of the Hudson'" Ba)· Com­
pany in 1769-72, but his desc ription and ;;ketches of his 
journey;; were very vague. In 1892 T)Trell had obtained 
some information regardin g canoe rnules through this region 
from Indians in the Lake Athabaska region and in the follO\Y­
ing year he was sent hy Selwvn to explore it. The party . 
which con'iisted of t he leade r, his brother .J. \Y. Tyrrell , and 
six canoemen, in two 18-foo t Peterborough canoes, and one 
19-foot basswood canoe, descended Athabaska River, prn­
cccdccl to the eastern encl of Lake ALh abaska, and ascended 
S ton e River to Black Lake. From t here, with on ly a crnde 
Ind ian map to guide him , Tyrrell commenced hi s JOHmey 
north in to unknown country . 

The first pa rt of the route \Yas thrnugh a chain of >'mall 
na rrow lakes along Ch:pman River and invoh·ecl man)· long, 
ha rd portages. The head of the river prnYecl to be a la rge 
lake, Lo which the na me Selwyn was gi\'en. H ere some Ind ians 
·were encountered who endea vou rcd to dissuade the canoe men 
from prnceeding fa rther >'a,,· ing th e route ahead was full o( 
impa,.,,..ablc rapids and t he country swarmed with canniba l 
E skimos. From this lake a po rtage led acrcss the divide to 
D aly Lake and on July 22 the outlet of t his body of water 
w a" reached , the northward fl owing T elzoa River. On July 
27 the party passed from the wooded country into t he treeless 
Barren Lands, and 2 clays later they encountered a most 
welcome sight- a vast herd of ba rren-grnund caribou number­
ing many thousands, on a good feeding ground on th e eastern 
.shore of Carey Lake. Some eigh teen or twenty were secured 
to repleni3h the larder, and while t he meat was being dried 
the Tyrrell s spent severa l days roaming o,·er t he hills and 
wandering through t he caribou herd armed only with their 
can-1era and causing no more alarm than they would have done 
lrnd they been walking through a herd of cattle in a field. 
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PLATE XIX 

l.J/Jf88 J. B. T:nrcll on Dubawnt Lake. 

PLATE xx 

Barren-grnuncl caribou, Carey Lake. 
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On August 2 the journey was resumed and 5 days later 
t hey entered a broad expanse of water , Dubawnt Lake, whose 
north western and northern shores were :-iearched for a measured 
clii:;ta nce of 117 miles for an outlet. The surface wa. still 
a lmost entirely covered with ice, but in most place.· t here was 
a lane of water between the ice and the shore. Eleven days 
\Yere spent on the lake clming 5 of which heavy storms pre­
Yented travel. The route led on downstream through the 
rapids of Dubawnt River and t hen east through .\.bercleen , 
Nchultz, and Baker Lakes to Chesterfield Inlet, the mouth of 
whi ch was reached on September 12. 

The most difficult part of the journe.v reniained ahead, the 
-±00-mile trip in sma ll canoes down the open coast of Hudson 
Ba>·· Provisions were about e:-.: haustecl and the chancPs of 
ob tainin g game were sma ll. The fiat shores where 10\Y tide 
water was usuall>· seYeral miles di stant from the lines reached 
by t he high tides made it imposRiblr to land or laun ch canoes 
more t ha n once in 12 homs, the time of Aood tide. Snow­
storms, floating ice, which cut the canoes, Pickn ess, a ncl frost 
bites amo ng the men, were furth er feat ures of the journe~· . The 
shooting of a polar bear and some clucks supplied some food, 
hut it was a thorough I>· e-.:haustecl part.v that even tua lly 
reached Fort Church ill. From there they proceeded by snow­
shoe a nd dog-team to \\ ' innipep;, a di stance of some 800 mil e,,. 

In t he following year T.vrrell was off on a not her voyage 
through the Barren Lands. Thi;; time hi s route led nurth­
'rnrcl t hrough R eindeer Lake to Cochrane Ri ver, across a 
height of land to K asba Lake, and thence northeastward clown 
Kaza n River . At Hearne'" Yath-I\.yed Lake, in order to ;woid 
coming out again at Che;; terfielcl Inlet, he took a portage 
rou te eastward to Ferguson River nncl descended that st ream 
to Hudson Bay, which he reached on September 18. Once 
more there was a long canoe journey to be made clown the 
open coast, but on October l Cliurchill was again rPachecl. 
The;;e journeys furni shed mu ch important geographic and 
geologi c information. Among other things, they establi f' hecl 
the fact that in Pleistocene time there had been a centre of 
glaciat ion \\"ef't of Huc!Ron Bay from " -hi ch a con tinenta l ice 
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mass, to which the name Keewatin Glacier was gffen, had 
spread out in all directions. 

Though Selwyn was chiefly concerned with his task of ex­
ploring Canada, it was his aim to make t he Geological SmTey 
of as wide service to his country as possible. H e began the 
systematic mapping of the Maritime ProYinces and southern 
Quebec, and t he gathering of records of mines and mineral 
Ptatistics. He was interested in collecting information about 
the natural history of t he country a long lines besides t hose of 
geo logy. On three of his early expeditions he took along 
with him John Macoun, who had become t he acknowledged 
authority on Canadian botany, and on January 1, 1882, the 
latter was given a pernianent appointment as botanist t o the 
Geo logical Survey. Selwyn was also most interested in build­
ing up a museum. \Vhen t he Survey moved from l\Iontreal 
to Sussex Street, Ottawa, in 1880, he reported that there had 
been shipped 1,729 boxes, 101 barrels, and 162 miscell aneous 
packages, weighing 282,585 pounds, which giYes some indica­
tion of t he extent to which the :\1useum collections had grown. 

As in the case of the first director of the Survey, a word 
about the personali ty of the second may be mentioned . Tall 
and graceful, quick and aler t, of a rather nervous disposition , 
Selwyn had a keen and observant eye, and was able to take 
stock of a situation quickly and to make prompt decisions. 
In t he offi ce he was a strict disciplinarian, insisting on order 
and system, and on courtesy and deference towards superior 
officers. H e was an :English scholar of note, and his manu­
scripts were always most carefully prepared. 

He received many honoms in his day. In 1873 he was 
made Chevalier of the Legion of Honour, Paris. H e was one 
of t he tvventy original Fellows in Section IV of the Royal 
Society selected by t he :\Iarquis of Lorne in 1882. In 1886 
Queen Victoria summoned him to Windsor Castle to make 
hin1 a Companion of the Order of St. :Michael and St. George. 
He was granted his superannuation from the Survey on 
January 7, 1895, and on October 19, 1902, he past:ed away at 
his home in Vancouver, British Columbia. 
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C HAPTER IY 

DAWSON AND CORDILLERAN TRAILS 

George ~Iercer Dawson was the second son of Sir \\-illiam 
Dawson , Principal of ~IcGi ll Uni,·ersit)·, and himself a notcrl 
geologist. George recei,·ed hi s ear l.'· co llege training under his 
fath er, hul did not graduate from ~[cGil l. Instead he went lo 
London in 1870 to allencl lhe Ro.,·al School of ~lines , whcrc 
he sLudiecl under Iluxle>· l'L.\ 'ru: xx 
a nd Ramsa>· , ca rried off 
a number of honours a nd 
prizes, a nd was graduated 
in 1872. In the followi1w 
year he was appointed 
geo logist and botanist to 
Il e r ~Iajesty's British 
X orlh .\merica Boundar>' 
Commission , and his report 
on the Geology and :\[ineral 
Hesources of the 49th 
Parallel from Lake of lhe 
Woods Lo t he Pacific Ocean , 
published when he \Yas onl.\· 
2.5 )·ears of age, wasregarded 
as a mosl noteworthy piece· 
of work. On July 1, 187i5, 
he was appointed to the 
-;laff of the Geological Sur-

Crorgr i\fr rce r Da"·,011, 18-19- 1901; 
yey as Chief Geologist ; in Dirrctor of the Geological /B 7 7 :r 
188:3 he was made Assistant Survry, 189.1-1901. c ..J 

Director, and on Sel wyn 's reti rement he became Director. 
\\ .hat t he name of Logan signifies in relation to the geolog_,· 

of easLe rn Canada, that of Dawson stands for in the west. 
One of t he greatest scienLisls that Canada has produced, he 
carried oul exLensiYe work in t he Great Plains belt , and more 
particularly in the Cordilleran country to the west, that ta: l 
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the fou ndation of much of our knowledge of these regions. 
hort in stature and of apparent de li cate constitution, he 

laboured in regions in which t ravel was difficul t and prolonged 
exertion of t he most strenuous character was required; but 
an indomitab le will and a passion for discovery always 
sustained him. Great as were his services as fi eld officer, 
those as Director were equally important, and his .·udden 
death on l\Iarch 2, 1901 , while still in office, was a very heayy 
blow to the Survey. 

Dawson's early work with t he Sun·ey was chiefl y in that 
central part of Bri tish Columbia known as the Interior Plateau, 
a region t he complicated geology of " ·hich he did much to 
work out. The seasons of 1875 and 1876 were devoted to 
exploration. in t he northern part of this belt lying between 
Fraser River on the east and the Coai:;t Range on t he west. 
The work was performed in more or less in Limate connection 
with that of surveys for the Canadian Pacific R ailway, who."e 
depot and trails greatly faci litated the geological work. In 
the following year he worked farther i:;outh in the region of the 
Thompson Valley and around Shuswap, Kamloops, Nicola, 
and Okanagan Lakes, a section of country easier of access and 
already partly settled. 

The summer of 187 was spent in mapping geographically 
and geologically a part of the Queen Charlotte Island where, 
in addition to his main work, he made extensiYe studies regard­
ing t he natural history of the islands and the H aida Indians 
there. In the following year he \Vas again at work on the 
mainland carr_\· ing out a reconnaissance survey, lasting 7 
months, across the whole Corclilleran belL from the mouth 
of the Skeena to Edmonton on the Xorth Saskatchewan. In 
this season, his work took him by rai l and steamboaL 6,160 
miles and b.\' pack-train, canoe, and wagon about 2,380 miles. 

In 1881 Da\YSon, with R. G. :\frConnell as assistant, 
canied out work in the region of Bow, Bell y, and St. l\Iary 
RiYers, Alberta, investigations that \Yere continued the 
follo wing field season h.\· ::\IcConnell , an officer whose pioneer 
geological explorations in western Canada rank second only 
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PLATE XXTI 

Grological Survry pack-train. 

P LATE XXIll 

Crological Survey-pack-train on thr move in thr Foothills, Alberta. 
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to D awson 's. During the years 1883 and 1884 D awson in­
, ·estigatecl the Rocky ::\!fountain region between the Inter­
national Boundar.\· line and R ed Deer River. The summer 
o f 1886 was spent mainl.Y 8tudying lhe Pacific coast region. 

The next summer D awson de\·oted to explorations in 
northern British Columbia and adjacent part of Yukon around 
the head wateri:i of Yukon Rive r. Leaving the Pacific coast 
in ::\lay, he, with ::\IcConnell again as hi8 a8sistant, asce nded 
the Stikine to T elegraph Creek at the head of navigation , a nd 
from t here went by trai l across the div ide to D ease La ke. 
licre boats were bui lt fo r the descent of Dease River , a stream 
flowing into t he Lia rcl , whi ch , in turn, i8 a tributary of the 
::\lackenzie. At the confluence of the D eai:ie and Liard the 
part.\· di v:clecl . ::\IcConnell was i1rntructed to de::;cend the 
Lian.l , winter on the ::\Iackenzie, and in the fo ll owing seaF"on to 
descend that river, cross the nor thern extremity of the Rock.\· 
::\fountains to Porcupine River, and by fo ll owing that stream 
to the Yukon a nd ascending the latter river and its t ributar.v. 
the Lewes, to come out to the Pacific coast at Lynn Cana l, 
a ci rcuit that he duly made. D awson him::;e lf ascended Liarcl 
a ncl Frances Rivers to Frances Lake, a difficult and tedious 
journey up swift water and through three dangerous can~·ons. 
From Frances Lake an overland journey of about 70 mi les 
was made to the P ell y, for which the party had to make its 
own trail. HoweYer, on the 13th day from their sta rt , the bank 
of the Upper Pelly wai:i reached with a ,·ery meagre equiprnent 
and supplie;-; sufficient to la;-;t four people for a month . "\ 
canvas canoe was built and the junction of the Pelly a nd the 
Lewes was reached on August 11 , but they were still 400 
miles from t he coa;-;t. For the journey up the swift water,.; 
of the Lewes a boat was built. ·when the headwater:-; were 
reached , the boa t was abandoned , a nd t he mountain;-; were 
crossed by way of Chilkoot P ass to the head of Lynn Canal, 
which was reached on September 20. During the season a 
circuit of 1,322 miles had been made surrounding an a rea o[ 
63 ,200 square mil es, t hat, except for the accounts of a few 
pro::;pecto rs and Incliarrn, had been hitherto an unknown 
reg10n. AP. a result of this work, D awson hns been ea llecl the 



rea l discoYcrcr a nd first describe r of the Yukon region , which 
later became su ch an important p rod u cer of p lace r go ld , and 
it:-; c·ap ita l and chief town was named after him . 

Some of D aw;.;on's more important geo logical rep ort s arc 
t hose on t he fi;aRt and \Yest K ootcna.\' dist ri ct:-; , K am loopt: 
dist ri ct, Queen Cha rlotte Is lan ds, VancouYer Is la ncl , Cariboo 
d istr ict, an d on t l1 c mine ra l wea lth of Brifr.:h Columbia. To 

PL.\TE _'\\:[V 

8'.?!Jl li 
On Babin e' porbg;r, B.C'. 

mention onl y some of t he conc lusions he reac hed and eo nt ri­
huti ons he made: he paid pa rti cul a r attentio n to the re lat ions 
of t he late C retaceous and ea rl y Tertiar.\" fo rm a ti ons; he cli ~· ­
coYerecl in t he C re taeeous of sou them Al berta an import ant 
set of hecb, the " Bell.\· Ri\·cr ," \Yhi ch he regarded as of fresh­
wate r o ri gin ; the coa l-bea rin g " K ootena»" \Yas rccogniz cl 
as of Lower Cretaceous age. In t he Inte ri or P lateau belt 
of Briti sh Co lumbia he establi shed the existence of a great 
t hickness of mica-Kc l1i sts a nd gneisRes, his "Shuswap Re ri eR," 
\Yhi ch he regarded as of carl .v Precam bria n age. H e showed 
t hat in Pl eistocene time t here existed in th e mounta in region 
a conAuent ice mass, the Co rclill cran Glacier, th e surface of 
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which stood at an ele,·ation of 7,000 feet abm·e the sea, and 
that in the northern part of the belt it had a northward flow 
clown the Yalleys of the Pelly and Lewes branches of the 
Yukon. 

As has been mentioned, Dawson's interests were not con­
fined to geology. They covered nearly every field of natural 
history . This can be seen from the subjects concerning 
which he collected information. For example, his report on 
the geography, geology, and mineral resources of the Queen 
Charlotte Islands, prepared as a resulL of the explorations he 
carried out in 1878, is followed l)y seven appendices entitled 
as follows: "On the Haicla Indians of Queen Charlotte 
falands"; "Vocabulary of the Haid a Indians"; "On Some 
M arine Invertebrates from the Queen Charlotte Islands": 
"N oLes on Crustacea"; "Plants Collected on the Queen 
Charlotte I slands, 1878" ; "Meteorological Observations on 
the Coast of British Columbia, ::\Iay 28 to October 17, 1878": 
"Notes on latitudes and longitudes, etc .". 

Next to geology, Dawson was perhaps most interested in 
etlmolog_v, and he was one of the pioneers in obtaining accurate 
information about the North American Indians. In addition 
to his work 011 the Ilaidas, he published papers on the Indians 
of the Yukon and adjacent northern portion of Briti::;h 
Columbia, on the Kwakiutl people of Vancouver Island, and 
on the Shuswap people of central British Columbia. \Yhen, 
in 1884, the British Association for the Advancement of Science 
appointed a committee to stud y the physical characters, 
language, and social conditions of the tribes of northwestern 
Canada, Davvson was made a member and upon him fell 
most of the work. Later, in 1896, an Ethnological Sun·ey of 
Canada was initiated and Dawson was chosen as head of the 
Sun·ey Committee. 

In the years 1892 and 1893 Dawson sen-ed as one of the 
commissioners appointed by Queen Victoria in connection 
with the arbitration concerning the Behring Sea seal fisheries. 
It was largely his studies concerning the conditions and facts 
regarding seal life that furnished Britain's strongest argument 
in the case. For his serYices on this Commission he was 
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rewarded by his soYc reign \Yith a companionship in the Order 
of t. ::\Iichael and ::;t. Geo rge. Other honours he recei, ·ecl 
included Lhe degrees of Doctor of Science from Princeton in 
1887, and Doctor of Laws from Queen'::; in 1890, and from 
::\IcGill in 1891; the Bigsby medal for eminent researches in 
geology, giYen by the Geological Soeiet.\· of London and open 
onl.\· lo men up to the age of 45; and the gold rneclal awa rded 
by the Ro)·al Geographieal Soeiel_y of London. H e was 
president of the R o)·a l Society of Canada in 1893, of the 
Geological 8ection of the British As:-;ociat ion for the ~\..d rnn ce­
ment of Seience in 1807, and of the Ccologieal Rociet_\" of 
America in 1900. 
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CHAPTER V 

BELL AND EXPLORATION 

The deat h of Dawson left the Geological Sun·ey without a 
director, and as enior geologist who had been with the Survey 
for 4.5 years, Robert Bell was made Acting Director , a position 
he held until hi s retirement in 1906. The present chapter is 
a brief review of hi s career as typical of that of a number of 

his con temporaries on the 
PLATE xxv Su1Yey staff, and rcferenC'c 

Robert Bell, 184 1- 19 17; Act in g; DirPctor 
of th<' G<'o log ical Survey from 1901-1906 . 

'8715 

will a lrn be made to :-:c me 
of the work that was carried 
out under h i:-; in:-t rn ctions 
while he was head of t he 
Surve.Y. 

Bell was bo rn in 1841 in 
the townFhip of Toron to. 
His fathe r, th e R eYerend 
Andrew Bell of L 'O rign a l, 
0 n t a r i o , w a s k e e n 1 .\· 
interested in lhe natura l 
sciences, especially geology, 
and made extensive collec­
tions of t he rocks and fo"si ls 
of the P a lreozoic formations 
of the lower Ottawa River 
distri ct. Rober t inh eri ted 
a similar interest, and as 
a bo y assisted hi s fat her 
in hi s co llecting hobby. 
At the age of 15 he turned 

this liking and trai nin g to practical effect when he became 
attached to th e Geo logica l E:iurvey pa rty of R ichardson work­
ing in Gaspe Peninsula . H e continued during succeeding fie ld 
~easons to work fo r the Survey, but in the win ter month::; 
mo:st of his time for a number of years was occupied with 
un ivers ity work. H e attend ed lectures in the Facul ty of 
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Engineering at ~frGill "Cni,·ersit .\· and graduated as a c;,·il 
engineer in 1861. Later he studied medicine at the :-ame 
uniYersity , and took hi s degree a:-; D octor of ~Icdi cin e a nd 
8 mger.v in 1878, a training that he felt might often pro ve of 
service when he was awa.\· on hi s long t rips among nat ives in 
distant pa rts of the D omini on. From 1863 to 1867 he taught 
during the winter months al Queen 's "GniYersity . Be ll was a 
Fe ll ow of' the Geologi ca l :-lociet .\· of London , an origin a l or 
fou nd ation F eli o" · of th e Roya l Societ .\· of Canada, a nd a 
D oc-tor of Laws from Queen':-; Uni Yersit .\-. In 1906 he \n1s 
a \Ya rcled the I\:ings or Patrons Royal Geographical mecla l 
of th e R o.m l Geographica l Societ y of London fo r hi s exp lora­
tory work , a nd also the C ullum meda l of the AmeriC'an Geo­
gra phi cal Society. .\.n ot her honom he rece in d was t he 
Edwa rd VII Imperial 8ervice Order. H e died al H.oth\\'ell , 
~lanitoha, in 1917. 

The fi e ld work t hat B ell ca rried out under the first t hree 
di reeto rs was extensi,·e, a nd took him into ,·erY m any parts 
of Canacla. As has been mentioned , it bega n when, in 18.'57, 
he aecornpan ied Riehardson on hi s sun·ey of ~Iadelein e RiYer 
in C: aspe. In th e fo ll owin g field season t he l wo were again 
associated ca rn·ing out explorations in t he eountr.\' betwee n 
H.i vie re-cl u-Loup a nd 8te. . \.n ne des ~Ion ls, in th i;; same 
genera l region. Subsequent ly Bell carried ou t independent 
su1Te)·s in Gaspe a long York and Dartn10uth Rivers, the 
result :-1 of' \Yh ich Kere incorporaLed by Logan in his 1863 
repo rt. . \.n other fie ld in whi ch Bell earl.\· worked was western 
Ontario , ,,·here he co ntinued the mapping t hat had been 
begun h.'· ~Iurra.\-. lle exp lored t he north :-; hore of Lake 
Huron in t he vicinit.\· of the ~Ianitoulin falands wh ere he 
co llect ed a fine serie:-1 of "Cpper Ordovician a nd Silurian fossils 
a nd mapped the di stributi on of the geologica l format ions 
\Yes t of the ~iagara e;.;carpment in southern Ontario . lle a lso 
explored :\Ianitoulin fal a ncl. In conn ection with thi s work , 
Loga n "peaks ,·ery fa,·omably of the interest that Bell took 
in t he superficia l a;; \Ye ll as the bedrock geology of the region. 

It is pe rh aps, howe,·er, for hi;; numerous surve.vs in that. 
va" t region l.\·ing bet \Y een Lakf' Superior an d Hudson Bay 
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Camp at Hud~on 's Bay Compa ny post, Xorthem Ra~katchewan. 

and extending far to t he ·west that Bell is best known. These 
explorations were mainly of the preliminary or reconnaissance 
type, and the method of survey was often Lhat of the "track" 
yariety along river and lake routes . Travel was mainl)' by 

Pr, ATE xxvn 

RC'peating circle-R obert Bell. 

canoe; bearings were taken 
by compa:-:;s, distances es ti­
mated by th e time it took to 
paddle from point to point , 
and position::; were checked, 
as often as co1wenien l , by 
sex tant readings for lati­
tude . On still water a boat 
log formed an alternatiYe 
method for measuring dis­
tance, and for still more 
accurate work a Rochon 
micrometer and disk:-: might 
be used. The maps pro­
duced a::; a result of this l)'pe 
of field work were sat isfac­
tory for traYel purposes, but 
the information t hey pro­
vided concerned only nar­
row st rip s of countn-. 
Sometimes, howeYer, an at­
tempt wa:-: made to partly 
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fill in :-;ome of the yacancies between the smTeyed rout e:-; by 
emplo)·ing sketches drawn h)· Indians. The geologica l in­
formation collected was on a par with the topographical work. 
Jo te:-; were taken about the outc rop:-; ohserYed along t he wa)' 

1)l1t time rarely permitted a det ailed stud)' of rock rela tion:-;hips 
or lhe tracing out of geological boundaries. In the Canadian 
Shield hell the rock:-; ohserYecl were commonly referred to as 
either " Laurentian" or " lluronian" largely on a colour ha:-;is, 
Laurenlian being the light-coloured granite::; and gneif'sc:-;, and 
the lluronian the darker schi:;;t s and sediment:-; . 

This type of work , rapid as il was, was recognized as having 
quite a definite value. l\Iuch information was coll ected 
about the geography of the country and, in addition, about its 
general geology, natural hi story, rernurces, and possibilities. 
The co:-;t, moreover, was very low. A party commonly con­
sisted of only two canoe:-; and four or five men, rnosily Indian :;; 
or half-breeds, familia r with river travel. \\'ages were cheap 
a nd the part)' lived to a considerab le extent off the country. 
The office rs, too, had been brought up in a tradition of 
economy, a:-; the following a necdole will illustrate. One 
summer the writer bad a:-; cook on his part)· working in northern 
Saskalche\Yan a canoeman named " Joe" \Yho many )'Cars 
1)efo re had worked as cook and canoeman for Dr. Bell. Joe 
had a fa,·ourite story Lhat he loved to relate concerning how 
th e Survey parties were sometime:-; operated in t hose days. 
It ran as follows. Towards the close cf a particular ::;em:on 's 
work, supplies had fallen low and the party had had a long 
se:-;sion in which beans, bannock, a nd fish had formed the 
regular meals. As lhey approached civilization, Lh e men \ 
minds naturally turned to that first meal they would haYe when 
they fin ally reached the land of plenty. The day a t last came 
and camp was pitched not far from a store. Joe hopefu lly 
waited , but when nothing wa:-; said a bout buying anything 
extra for t he evening meal he went ahead to prepare th e routine 
supper with what he had on hand . ·while he was thus eno·aged, 
the " Doctor" came up and said to him: " .Joe, the boys ha Ye 
lrnd a long, hard trip. The)· ha ,.e worked well and I think we 
ought to giYC them a treat to-night. H ere is a can o.f lomnloes!" 
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33182 
On Churchill Rivrr , Manitoha . 

~orne of the mo re impo rt­
ant ;.; ur veys that Be ll 
concl uetecl were a long t he 
north ;.;ho re of Lake Supe ri or 
a nd in t he Lake X ipigo n 
region- t he ea;.;t shore of 
L a k e S u pe ri o r a nd t he 
:\Iichipi coten Rive r region 
- west from L ake Superi or 
to Fort Ga rry- t he regio n 
of t he :\Ia ni toba Lake;.; and 
t h e Q u 'a pp e l le va ll ey­
westwa rcl ac ross t he pl a in s 
to the At habaska, a. journ ey 
in wh ich he and a sin gle 
a;.;sistant, .A. C. La \Yso n . 
eac h drove a bu ck-board, 

PL.\TE ::\.::\. IX 

A Yor k boat on Ecltimami~h River , 
northC'rn M a nitoba. Boats like' this 
long carr iC'd on t hC' t rndC' bet\\"ecn York 
Factory on Hudson Bay and the T-T 11d­
~on's lh_v Company';; posts in land. 
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and for clay:-; and :-omet ime:-; \Yeek,.; sa \Y no habitation-· 
north to Great Sb Ye Lake- a nd a long t he K otla wa_, . and 
so rne of t he ot her ca noe rout es in the region between Lake 
Huron a nd J ames Ba)·. lle a bo mapped the H ayes Ri ver 
route from )J onva)' L Iouse to York Factory, part of ::'\ e l:-:on and 
Ch urchill Rivers , and Gods a nd I sland Lakes. Jii ,.; work on 
th is last and on other occasions took him to Hudson Ba.'·· 
As ea rly a:-: 187.) he had e;.;plorcd part of the ea:-:t coa:-;l of the 
ha.' · and continued thi s work in 1877. In 1884 he was on the 
:-;tafT or t he X eplune, exploring the Ba.'-, and in the following 
year he wa:-: again at work there, thi:-; time on t he steam:-;hip 
.llerl. Later, in 1897, he was in charge of e;.;p lorator)' work 
a long the nor th :-;ide of IIu(bon Strait , made possible by the 
co-operation of t he Department of .:\Iarine and Fisheries with 
the Hudson Bay Expedition under Dr. \Yakeham. During 
this work he e;.;p lorecl the coast of Baffin Land westward from 
Big Island for a distance of 2.10 mile,.; and journe.,·ed inland 
from Lh e head of .\madjuak F iord to the Yicinity of . \ macljuak 
Lake. 

Some of hi,.; irn·e;-;tigations caniecl out during hi,.; lat er 
.'·cars of' field " ·o rk consi;-;ted of' geological m.apping o f' a more 
detailed nature, a:-;, fo r e;.;ample, t hat done for the 8udhur)· 
a nd French River sheet:-;, which was performed in the .vear:-
1888 Lo 1892. In this work he wa:-: as,.; isted by a group of 
.\·oung men who later m ade important contributi on,.; to 
Canadia n geology. 

During hi,.; term as Acting Director, Bell pursued the 
po li cie:-; that had been fo llowed by his predece:-sors, SehYyn 
nnd Dawson. Though the main :-;t ress continued to he 
placed on e;.;p loration, increasing attention was paid to the 
more detailed im·estigation of mining a rea:-; and of the mineral 
possibilities of the cou ntry . The important report of Barlow 
on the nickel and coppe r deposits of Sudbur_\', in whi ch it wa,.; 
first suggesLed that these remarka ble ore bodies a rc to be 
considered as of m agm.atic origin , was brought out during 
Bell ' ,.; first year as head of the ~u"·ey. The repo rt s that 
\\·e re a lso issued du rin g his regime on t he oi l fi e ld s of Gaspe, 
the Al hert oi l-sha le,; of X e\\' Brun:-\\'ick, the coppe r-hearing 
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rocks of the Eastern Township. , and the X O\'a Scotia gold 
deposits, are other examples of this kind of work 

Bell was keenly interested in many branches of natural 
history, and he cont rihuted considerab ly to our knowledge of 
the plants, and of the freshwater and other hells of various 
regions he explored. lle was al ·o fond of astron omy, forestry, 
and folk lore. As a result , his writings were extensive and 
coyered a great Yariety of subjects other than geology. 
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CHAPTE R VI 

LOW AND LABRADOR 

Alber t Peler Low became Director of the Geological Surny 
on April 1, 1906. His term as active head lasted for only 
1 ~ years for in November 1907 he was seized with a Yery 
evere illness from which he never wholly recovered. As a 

re ul t he was obliged to forgo hi s duties, which were taken 
ove r by R . \V. Br oc k. 
Though so hri e f, L ow '::; 
period as Director wa , for 
two dist inct reasons, an im­
portant one in the Survey ' · 
history. The fi rs t of these 
was t he fact t hat he ap­
preciated fu ll y t hat, with 
the growing developmen t of 
Canada's mineral re ou rce:-;, 
new oppo rtunities and re­
sponsibilit ies were opening 
up for the Survey, which 
ca ll e d for me n wi t h 
'lpecia li zed trainin g. H e, 
therefore, began to rai:-;e 
t he qualifications of the 
technical officers hy setti1w 
a higher standard fo r ne' '" 
appoin tees to the ta ff and 

Albert Prtcr Low, 1861-19-!2; Di rrcto r by affordin g opportunit ies 
of the Geologica l Survey 1905- 1907. fo r t hose already appointed 

1.cil..071 lo t ake graduate univcr::;ity 
work . This policy was cont inued and amplified by h is 
successor and will be rcfen ed Lo more fully lat er . 

T he second reason fo r the importance of Low's term of office 
was the fact t hat during it a new goYernment department was 
organized , the Depar tment of .:\lines. F rom its foundin g in 
1 42 until 1877 the Geologi ca l Sun·ey has been a n independent 
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organization with the slatus of a department but withou t 
that title, and the Directol' addre:-:sed hi s report::> eit her to 
the Governo r-General or to the Secretary of State. B>· an 
act passed in 1877 the Directo r became respon sible to the 
::\Iinister of the Interior: by a nothel', enacted in 1890, lhc 
Sur\'ey was formall)· l'ecognized as a department, sti ll under 
the :.\Iinister of the Interior, and from then on SehYyn and his 
successors signed their reports as D eputy Head and Direc tor . 
In 1901 the l\Iinister of the Interi or created in his department 
another organization, entil'e l)· separate from th e Geological 
Sun·e)' , whose duties \Yere to collect mineral statist ic:-; and 
othel' information a bout the inining industr)·. B)· the act of 
1907 this cfo·ision became the :.\Iines Branch a nd it ancl the 
Geo logical Survey together constituled t he new Department 
of ::\[ines, the minister for which was to be the minister of one 
Ol' another of the exist ing government deparlments. Of this 
new department, Low becan1e the first D ep uL.Y ::\Iinister. 

Importa nt as were Low 's contributions to the Sur\'e.\· as 
Directo r, it is nol for these that he is best known. !Ii ;.; 
exp lorations in Ilucl son Bay a nd more important still tho:-:e 
ca rried out in Labrador Peninsula \Yere such that no account 
of the Survey's hi:-1tor.\' , ho\\'e\·e r brief, would be complet e 
without some reference to them. 

Low was horn in ::\[on treal on :\fa)' 24, 1861. Ile graduated 
in ,\.pplied Science from ::\IcGill uni\'ernit)' in 1 82, and \\'a" 
appointed to the staff of the Ceological Sun·e.\· on July 1 of 
that year. Jle had wol'ked during the summer of 1 81 \Yith 
R. \\'. Ells in Gaspe a nd he a:-1:-;istecl the latte!' again in 1882 in 
thaL region. The fol lowing year he cal'l'i ecl out indepenclenL 
exploraLion in the C'entral part of Gaspe, among other thing,.; 
a journe.\' ac ross the peninsula by ascending Ste. Anne Ri\'er 
to Ste. Anne Lake, portaging to the west branch of Little 
Cascapedia Ri\'er, and descending that stream to Chaleur Ba.\·, 
a traverse parallelin g t hat of Logan in 1844. 

His next fi eld of wol'k was Labrador P enin sul a. In 1884 
a joint federal and pro\·incial expedition \Ya:-1 sent to Lake 
::\Ii:-;tassini at the head of Rupel't Ri\·er , with ::\[r . .John Bignell , 
a Quebec sur\'e)·or, in charge, and \\·ith Lo\\' l'esponsihle for 
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the geological in vest igat ions. The route led from t he St. 
Lawrence up Bersemis an d Peribonka ni ve rs and t hence 
across lhe clivicle lo lhe Ruperl wate rs. The greale r part 
or Lhc cli ;,; lance was C'Ove recl by C'anoc, bul Lli e last. parL was 
on foot and it was onl y a rLer a long and difftcul t tramp on 
;;now-shoes, during t he last 10 days or which rat ions were very 
low and the Lernperature ranged Lo 40 degrees below zero, thal 
t he Iluclson's Bay Company's po;.;L on Lake :\Iistassini was 
fin all.\' reached, on D ecember 23. 

2201 
S.S. Diana off Big Jsla nd, Ilud o;on Strait, A. P. Lo11·, 1897. 

The party was to spend t he winter in the region and con­
t inue work the following year. Certain disagreements arose, 
howeYer, between Low and Bignell regarding the operations 
of t he part.\', and to clear up t he matter Low packed his 
toboggan , put on lii :-: snow-shoes, a ncl started fo r Ottawa , 
whi ch he reaC'hccl on l\Ia rC' h 2. On :.\larch 23 he recei\'ecl 
in:-:truclion s lo return lo ::.\[i stassini in full charge o] lhe 
party. H e left lhe fo ll owing day, a ncl after another diffi cult 
journey arri ved t here on April 29 . H e completed t he survey 
of th e lake a nd in t he autumn clescenclecl th e RuperL to 
J ames Bay . 
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For Lhc next few years Low was emplo.rnd in other fi eld s. In 
1886 we fi ncl him in th e region betwee n La ke \Yinnipeg; and 
Hudson Bay. Bcl'en s Hi,·e l' \VHS ascenclecl, Lhc di vide no:-;sccl , 
nn d the i-)e,·c rn clcscenclccl to the ha.'·, t li e l'eLurn jonrne.' · 
hci ng; made f l'om York Fador.v by the H ayes River l'OUte to 
~elson H ouse at t he head of Lake \Yinnipcg;. In t he fo ll owing 
.Year he cl escc ncl ecl Che -:\'Ii ssin a ihi i.o map i.hc is lands of .Jam.cs 
Ba.'·· H e was next engaged in carl'.vin g; ou t geolog;ical mapping; 
northwcst of i. hc St. Lawrence RiYer , ch iefly in Pol'tneur ancl 
l\Iontmorency counLief'. 

In 1892 began the most impol'tanL of Low 's explorat ion s o f' 
what is now nol'Lhel'n Quebec. Of th e ver y cxtensi, ·e work 
he ca l'ri cd ou t in that fie ld clul'ing the next 10 ycal's 0 111.' · 

i. he hricf'csL rncnti on can be made. The Unga va or Lahraclol' 
Penin sul a was crossed in both an ea:-; ( ancl wes t a ncl in a north 
and sou th clil'cction. .i\Jany of the lal'g;e l' l'i \·crn and lakes 
were nlappcd and some of t he coast exa mined . The winLer of 
1893-1894 was spent in the field. In the8e 2 years a lone, 
Low travc llccl 5,460 miles; by canoe 2,960 m iles, on ves8e l 
1,000 miles, with clog-teams 500 miles, and on foot 1,000 
miles. To mention on ly two of the m ore importa nt result s 
of hi s geological work in thi s region : c:den8iYe deposit8 of 
iron-hearin g; sediment::-: were di8coverecl , which have rece nt l.v 
become recogni zed as of g;l'eat economic impo rtance, and it 
was s hown that the hear t of Labrador Peninsula had been 
one of the main centres of Pleistocene glac iation from which 
ice had radiated out in all directions. H e a lso repo rted 011 

the iron deposits of Nastapoka Islands, on t he east side of 
Hudson Bay. 

In 1903 Low was appointed to the command or a Canadian 
Uovemment expedition to northern waters. The ship chosen 
was t he N eplw1 e, which had been employed fol' the Hudso n 
Ba.v Exped iti on of' 1884. It was a stout sealing s teamsh ip 
of 4li:) ton s registe r, capable of carr ,,· ing; about 800 tons or 
coal and ca rgo . It was built of wood with sides, where a 
contact with iC'c was expected, nea r!.\' 18 inches t hick , ancl 
it s ho\\' was furth e r l'einforcccl hy a heay.\· shca1 hing; of iron 
p laLcs . The expedit ion lcfL fla lifax on August 22 with a 
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total compa n.\· or f ort.\·-thrcc, proceeded up the Labrador 
coast, ancl then on to Cumberland Culf on t he cast coa::;t of 
Baffi n bland. Ret mnin µ: south to fiu dson :-ltrait, Low made 
ca ll s a t Charles Island a nd Cape \\'obten holme, an d t hen 
:-; tucli ecl the geology a long Bell Pen insu la a t the eastern encl 
of :-lout ham pt on lslancl. Fu ll erton l n let at the nortlnYcst 
a ngl e of lTuclson Bn,Y was chosen as t he site !'or winter quarters. 

P1~ .1TE s\.:s 1 r 

A porlag<' . 

ThC' Y cpl1111c \m s rool'C'd in a nd hankC'd a ll a round with a wall 
of Sll OW, making j( di'.\' and ('()111for(a1J lc. Jn . \priJ a nd ::\[a.\' 
<'xc· t1rsions \\'Cre made h.\· Low and hi s assista nt s to SLU'\ 'e.\ ' 
an d ex plore' some or the adjacent region, a nd then on Ju ly 
lD tl 1c Y cpl1111c qllitt Pd her wintpr quart ers ancl sa iled north. 
Lnn rns ter :-louncl \\'HS round to IJp cl ea r or i('C nncl, hacl hi s 
in strnctions pe rrni tlC'd, Low c·ou ld prohah ly haYe made the 
nort hwcsl passnµ;l'. Hct urnin g, ship an d pnrl.\' reac hed 
I !alifax 011 Octobe r 10 and on tile l 7t h Low arr i\·cd a t Ottawa 
af ter an absence or l.~ months. In his \'Oiu me, "The Crn isc 
or th e ~\ 'cp l 1111e," Low µ; iye:-; a most readable account of hi s 
\'O.\'agc, which CO\'C' red some 10,000 sea miles. 
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C HAPTER VII 

BROCK AND CONCENTRATION 

During i h ce ntury of ser vice t lw fo rtunes of t he C:eological 
;-) urve>· have not a lways taken an equa l!>' smooth course. 
There ha\·e been occasions when dou bt concerning \\'h at \\'as 
be in g clone or more pa rt icula rl y about vvh at \\·as not be ing 
cl one \\'as raised in \·arious quar ters. There l1 ave been other 
peri ods in whicli, und er\\'i se 
a nd e n c rgel ic leade r s hip 
hacked by gove rnme ntal 
'°'.\·mpat hy a nd encourage­
ment, the Survey moved 
forward to m ecL new 
responsi bi liLies a nd, as a 
re;-m lt , r ose in boLh prest ige 
a nd usefulness. The regime 
of Brock was of t his latte r 
Lype . If Selw:•m built a 
la rger Sun·ey, Brock can 
as trul y be said 1o haw 
cren tecl a ne w k i ncl of Ru n ·ey . 

Hegi na le! \\'a I ter Broc k 
wn s born at P erl h , On la rio, 
on .Ja nua r.\' 10, 187.+, Lhc 
so n of a ~Tel hodi s t mini ste r. 
lf e m at ri cu lated from 
Ott a wa Co llegiate fo sLi lule 
in 1800, a nd e nt ered t he 
U nivers it >· of Toronto tha t 
a utumn. ln th e follo\\·ing 

PL.\'m XXXIII 

Rt•µ; in a ld Wa lll'I' Brof'k , 1874- 193.J; 
Di1·pctor of t hP C:Polop;icnl 

Survpy l90 ,- 1 9 1 ~. 

spring he receiw d his initiat ion into Geo logica l Nun ·ey 
\\'Ork \\'li en , as a youth of 17, he was a t (nc hcd to the 
party of Robe rt 13ell , workin g in the Sudbury dist ri c t north 
of La ke Huron. During this a ncl succeeding summe rs he 
was nssociated with Wille t C . . :\fille r, a se ni or assis tanl on 
Bell 's party , and a fri e nd ship resulted th a t indu ced Brock lo 
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transfer lo Queen's Uni\·ersily where :.\filler was Ice( urcr in 
geology. Brock graduated with lhc degree of ~[aste r of 
Arts in 1895, studied the following \\·inter at I-Ieiclclbcrg, 
under Hosenbusch, and in the succeeding ~·ca r lectured al 
Queen's. The summer of 1907 wa,; spent by him in British 
Col umbia working as ass istant to R. Cl. :\IcCo nnell in \Yesl 
Kootenay. In the autumn he was appointed to the staff 
of the Geological Survey by Da,Yson, who selected him to 
co ntinue hi s own geological investigations in British Col umbi a. 
Succeeding summers were spent in llie \Yesl E.ooleuay, 
Boundary, and Larcleau di stricts. 

In the autumn of 1902 when :\Iiller resigned from Queen's 
to become the first Pro"incial Geologi st in lhc Burea u of ~lin es 
of Ontario, Brock was appointed to the chair of' geology in 
that uni\'ersity, a position which he occupied f'or ,) ~·ea rs. 
Dming this time he continuerl field work f'or the Sun·e.\' in 
l he summer months, devotin°· further attenl ion to sout liern 
British Co lumbia. On November 28, 1907, at the age of 33, 
he \\'as appoin ted Acting Director of the Geological Slln·cy, 
in lhc followin g yea r Director, and on 1.he f'Uperannuat ion of 
Low in 1914 he "·a,; made Deputy :\Iinislcr of the Deparlmcnl 
of :\ fi ncs. 

Or the numernus changes cffectecl hy Brock as Director of 
the C:cological f:lun·cy, perhaps none wns more irnporianL 
than Urnt of rigidly continuing ancl clc\·eloping lhe policy 
initiated by Low of clcmancling higher qualiricat ions in the 
tech nical officers appointed to the staff'. In the earlier clay :-; 
Lhc Diredorn Imel adclecl men as funcls became a vai lahle. 
The.\· natural!~· encleavourccl to secure the best cancliclalcs 
ava ilable, hul lhc select ion was often maclc nol bcrnuse of 
an~· specia l training the men had receiYecl , hul bernuse il \\'as 
fe lL that they had natural aptitude for lhc work and would 
make successful officers. For example, t he rin;( man chosen 
h)· Logan was :\lurray, a naval officer, who had developed 
an interest in geology. \\' bile carrying oul hi~ work wilh 
the Sun·c >" in Canada :\[urray clcvolecl part. of his time to 
ag ri cu lture a l his f'arm near \\ 'oocls(o('k, 011tario. When 
Logan req uired a palmontologisl he appo inted i11 18.)(\ l•;lka11ah 
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Billings, a barrister , who had taken up i he study of fossils 
as a hohh>·· Anoth er earl.\· appointn1ent, made in 184(), was 
that of .farnes Richa rdson, a fa rme r of Beauh a rnoi s, who 
became a, m.ost useful ri elcl man a nd macle C'areful ohsern1t ions, 
but whose reports h acl to he written hy Logan ancl Selw.\'n. As 
time went on ancl progress was made in geologica l sc ience it 
was felt that the task or ascertaining the ex te nt a nd Ya lue of 
the cou n t ry 's mineral resource:-; demanded (.he bes( tra in ee! 
m e n that could he obtained. A 1-:ielecL Committ ee of the 
liou:,;e of Common::; on Geological Sun·e)·s submi tted a reporL 
in 1884 pointing out th e need for pay ing greater a tt e ntion t o 
(h e mineral industry and for the collect ion of mineral sta ti s tics, 
and a Survey Act passed in 1890 :-; tatcd th at " No per:-;on sha ll 
he appoin ted io thi s D epartment .. . unless he is a graduate 
of either a Canadian or Foreign un iver:-;i(.\', OJ' or t he Mining 
School of London, O J' Lhe Ecole cles ~lin e:-; or Pari :-;." Broek 
went murh fmther. H e laid down the rnle th a t a ll ne \Y 
appointees must ha \·e professorship qua lifi caLio1rn, i. e., the 
degree of Doctor of Philosophy in geology or its equivale nt. 
A sc heme whe reby st uden t:-; in terested in geology rerei\'ed help 
in carrying ou t graduate studies was evoh ·ed. Summer work 
on field pa rti e:-; a t be tter \Yages than had former ly been paid 
was pro,·icled for men from the various universit ies who had 
been recommended fo r such employme nt h.\· their geolog ical 
professors, and thus th eir geological training was cont inuecl 
throughout the .vea r. \\'hen the time rame t hat t he studen t 
requ ired a thesis subj ect, a geological prob lem o r a n a rea to 
he s tudied geologica l!)· was a::;signecl him , u sua lly with the 
supen·ision of a senior officer of the Sun·ey, and when the 
task was completed publi cat ion of the result s wa:-; ta ken ca re of 
h)' t he Sm ve.\·. This plan led Lo a large numbe r of Ca nadia n 
geological students rece iving ad van ced trainin g at the graduate 
schools of AIT1eriran uni Ycrs i ti es. A ronsiclerahle nu rn her of 
th ese joined the s ta ff of th e Geological Smn'\ ', some to make 
thi s their life work, others for a period before tak ing up 
teachin12; or comm.e rcia l work. U nde r the )'Outhful d irector, 
t be fi e ld sta ff soon came lO C' On :-; is ( clorninnntly o r )·oung 
m en. 
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Brock full)' appreciated t he necessit0r for specialization. 
Th r, "ta fT he buil t up wai"i a balanced one and included men 
who lind majored in Lhe vari ou" fields of geo logy :-;o that any 
problem t linl rnip;ht a ri :-;e could be adequately looked a [Ler. 
Special attent ion was give n to P recambrian geo logy, as about 

two-thi rd s of Can ada is 
I'LA TE :\.\.\\/ [ d' irectly u nderlain by rocks 

of that age, and a number 
of the men who had taken 
their doctorate were given 
Lh e opportunity to take an 
e:--:tra year 's trai ning in t haL 
field. This plan of' i-ipecia li ­
zation was applied not only 
lo geology but a lso to t he 
other branches of natural 
"cience t hat came under 
his direction as head of t he 
Geological Survey- botany, 
zoology , ethno logy, a nd 
ant hropology. Scientists of 
standing were appointed to 
these divisions, and with t he 
completion of t he Victoria 
Memorial Museum build­
ing, into which t he Geo­
logical Survey moved in 
1911, a start was made to­
wards the development of a 
worthy National Museum . 

At \\'Ork in British Columbia. Every fac ility was given 
for advancing the work h.v 

seemin g good ta:--: iclermists, preparators, a nd other help. 
A further impol'LanL change iniLiated by Brock was the 

formation wi thin the Geological Survey of a separate Topo­
grap hi cal Division to prepare accurate topographic maps to 
1-ierve as a base fo r t he geological information. Up to thi s 
time the geologi::;t had fo und it necessary to do his own survey-
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ing, and eve n down to lhe present da.\· he is occasiona lly 
r a ll ed upon to do some of it. H e had to be familiar no t only 
wilh methodi:i suit able for rapid reconnaissanre work, such 
as mi erometer and compass a nd odometer in set t led regions, 
buL abo more precise methods i:iur h as t ran i:i il and pla ne­
lable \Yark for more detail ed i1l\'estigations. The first ron­
tourecl topographir map prepa red in Canada, tha t of Sih·er 
.:.fountain region, was made by a Sun'ey geologi st, E. D . 
Inga ll , in 18< 6, t he t opograph_,. being mapped at the same 
time as th e geolog_\·. Brork, howeYer, recognized t hat better 
maps roulcl be made by men who ga,·e th eir full time t o such 
work, and that in turn th e geologist rould rarry oul his own 
work helter ancl quicker if he was relieYed of t his task . l\Ir. 
\\". 11. Boyd , as C hi ef T opographer, was cha rged with the 
orga ni zing of the new di,·ision. The clraughting and photo­
graphic di Yisions were a l"o enl arged and moderni zed . 

Brock a lso created , in 1908, a Borings Di,·ision lo collect 
rero rds of wells d rilled in sea rrh of natura l gas and petroleum, 
a nd to ga th er data regardin g the e:den t and qua li t .\· of under­
grouncl wate r suppli es . The orga ni zati on of this division was 
entrnstecl to E . D. Ingall , wh o remained in rha rge of it until 
hi s retirement in 1928. 

The geologica l world wai:i give n an opport unil_,. Lo ;;ee the 
reorgani zed Surve.\· and its new qua rters when, in 1913, the 
Twelfth Internation a l Geo logical Congress, of which Brock 
was General Secretary and Treasurer, was held in Canada. 
In prepa ra tion for thi s eYent lhe Survc.\· had spent several 
seasons mapping in teres ting key areas, s tud.\·ing important 
sect ions, preparing guide books, and pla nning exrursions for 
the Yisitori:i . The universal prai se th a t the Survey recei,·ed 
on this ocrasion was a high lribute to its Director. 

Though Brock emph ai:iized t he importance of detail ed 
geological i:i tud ies he appreciated th e fact th a t it was still 
the function of the Survey to r any ou t exploration in t hose 
pa rts of Canada about wh ich litll e or nothing was known. 
In 1914, to mention only one exainple, an expedition Wai:i ;;ent 
under C harles Camsell to ex plore the countr_,. betwee n Lake 
Athabaska a nd Creat Slave Lake, map T azin a ncl T a ltson 
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Rivers, and report on the geology and natural history of the 
region in t he manner in which so much of northern Canada 
had been earlier covered. In t he preceding year also the 
Geological SmYey had co-operated wilh the Departn1ent of 
Ka val Affairs to organize t he Canadian Arctic Expedition. 
This was diYided into brn parties, a northern one under ::\Ir. 
V. SLefansson, t he leader of the expedition, who was to explore 
the Beaufor t Sea norLh of Herschel I sland and western Prince 
P atrick Land, and a southern scientific part)· under R. ::\I. 
Anderson of t he Geological Survey whose field of operation 
was to be the neighbourhood of Coron ation Gulf, Coppermine 
Ri,·er, and Victoria Land. In addition to Dr. Anderson, the 
Geological 8mYey suppli ed J. J. O'Neill, geologist, George 
1\Ialloch, geologist and geographer, K. G. Chipman, geographer, 
J. R. Cox, assistant geographer, D. J enness, ethnologist, and 
II. Beauchat, ethnologist. The scientific work of t he:se m.en 
wa:::; kept under t he jurisdicLion of the Geological Survey and 
much very valuable information wa;.; collected. A regrettable 
feature \ms the lo:::;s of ::\ Ia lloch, who had been attached to the 
northern party. 

In 1914 Brock resigned as Director of the Geological Surve)· 
and Deputy ::\Iinister of the Department of ::\Iines to become 
Dean of t he Faculty of Applied Science at the new 1.Jniverl"iLy 
of British Columbia . When war broke out he joined the 72nd 
R egiment Seafor th Ilighlandern of Canada, in which he rose in 
1915 to the rank of major. He helped organize the ·w estern 
Universities Battalion. He saw service in Palestine under 
General Allenby, where he used his geological training to report 
on water suppl,,· and to make a geological sm vey of that 
countr.\·. Later, after his return t o the University of British 
Columbia, he was entrusted by t he British Government with 
making a detailed geological survey of the island of Hong 
Kong, a ta k in which he secured assi . tance from other mem­
bers of his university :-;taff. In 1934 he accepted the chair­
manship of t he H arbour Commission of Vancouver, which 
necessitated his taking leave of absence from t he university. 
On July 30 of the following )'ear he and ::\[rn. Brock were 
ki lled in an aeroplane accident a t Alta Lake. 
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CHAPTER VIII 

McINNES AND WAR YEARS 

Brock was ::;ucceeclecl on December 1, 1914, as DepuLy .:\Ii nister 
of the Department of .:\lines by R. G . .:\IcConnell , a Yalued 
senior member of the Geological Survey, to whose important 
explorat ions reference has already been made. To assist him 
the ne\Y D eputy chose \Yilli am .:\lcinneK to sen·e as Directi ng 
Geologist in charge of a ll PLJ\ 'l'E XL 
geological and field parties, 
and in 1919 th e latter offi­
cia lly beca me the Director 
of the Geological Suffey. 
His regime as head of t he 
Survey \Yas a t ime of re­
trenchment and disrupti on, 
and t he fact t hat th e Sur­
\'e.'· survi\'ecl it as \Yell as 
it did was due la rgely to 
t he tact, kindn ess, a nd 
sympath:-.· that ma rked a ll 
hi K dealings and dccisiom: . 

.:\Id n n eK was horn at 
Fredericton, New Bruns· 
wick, on January 1, 18.)8. 
] Ie reeei\'ed his training at 
t h e U ni ve rs it y of N ew 
Brunswick, from which he 
g ra clu a ted in 1879. IT C' 
bega n fi eld work for the 
Geological Sun·e.Y in 1881, 

\Yillirm M clnnro<, 18.)8- 192.j; Din•ctor 
G<'o loirical Survry l 9 1 ·l-1920. 

acting a:-; assistant to \\ ' a llace Broad in western K ew Brumm·ick, 
and in th e follO\Ying year he ,,·a:-; appoinlecl to the SurYey staff. 
The next 8 years were devoted largely to carrying out geological 
in vest igat ions in his na tive province, first as assiKtant to, 
an d late r as an associate with , Dr. L. \\' . Bai le.'" professor of 
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chemistry and natural history at the University of New 
Brunswick, who spent his summers carrying out field work for 
the Geological Survey. 

In 1890 Mcinnes' field of operations was shifted to western 
Ontario, and from t hen until 1901 he was actively engaged in 
carrying out exploratory surveys in the country lying between 
Lake Superior and Lake of the \Voods. The next 3 years 
were spent farther north in Ontario in the region drained by 
t he headwaters of \Vinisk and Attawapiskat Rivers. 

In 1906 he was sent to Manitoba to carry out geological 
exploration along the proposed line of the Hudson Bay Rail­
way, and from then until 1910 bis field work consisted in 
making reconnaissance surveys in the northern part of that 
province and in northern Saskatchewan. The results of t his 
work were embodied in a valuable memoir on the basins of 
Nelson and Churchill Rivers. This and others of his reports 
demonstrated his ability for clear writing. This ability was 
later put to further use during preparation for the Inter­
national Geological Congress of 1913 when much of the heavy 
editorial work that it involved was entrusted to him. 

::vI:cinnes' appointment as head of t he Geo logical Sm vey 
came in the early days of the first World \Var and it fe ll to 
his lot to pilot it through that difficult period. vVhen the call 
to the colours came, members from t he different branches of 
the staff joined up for active service; in addition, many of 
the geological graduate students at the universities who would 
otherwise have serYed on field parties in the summer month . 
were soon also in uniform. \>\Tork t hat was regarded as of most 
value to the war effort was continued by the Survey with those 
that remained. \Vhen the war was over most of the men 
returned to their former duties. Not all , however, did so. 
::\1ajor \V. E. Lawson, one of the senior topographers, had been 
killed in France. Captain 0. E. LeRoy, who had been 
chief geologist in charge of field work under Brock, and who 
had J1elped him organize "D" company of the \Vestern Uni­
Yersities Battalion, had lost his life at Passchendaele in his 
first engagement. Some of the men returned handicapped by 
injuries. .J. D. ::\IacKenzie carried out fi eld work for se-veral 



71 
PLATE XLI 

R. G. McConnell , Deputy l\l inistrr of Mines l fl l -f- 1920. 
PLA'm :\LII 

373G3 
Tra \cl i11 1101 lh l' rn i\Jriniloba. 



72 

season;; in British Columbia a fter hi ::; di ::;charge from mili tary 
duties, but on December 16, 1922, succumbed to an operation 
upon a wound received in 1918 in France. Even after the 
war there was still a considerab le problem regarding staff. 
Sala ry increa::;es were slow in coming and when att racLive offers 
ca me to many of the men to take positions with universities, 
mining companies, and oil e:-;ploration companies, a large 
number of the sta ff accepted. The fact that the field officers 
''"ere sough t from so many directions ''"as a hi gh Lrihute to 
the quality of the perso nnel t hat had been built up hu t t he 
departure of the men ''"as a :-;evere lo;;:-; to the Survey and one 
that could only gradually be made good. 

PLATE XL ! II 

Running " Thr Elh<J\r," :\rlson Rivrl', i\lani to lm. 

The \Yal' years a lso saw the work of the Surve~· hampered 
by cha nge of q uar ters. On February 3, 1916, the main 
Parliament Building wa:-; bmnecl and t he Senate a nd t he 
Uouse of Commons moved to the Victoria ::\Iemorial -:\[uscum , 
with the result that t he Geologica l Sm vey, with the e:-;ception 
of its large library, wa;; fo rced to find temporar.v quarters in 
va rious buildings t hroughou t the city . Earl? in 1920 P arli a­
ment returnee\ to its new building. The ::\[useum 'ms then 
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refitted a nd the Geological SurYey moved back to it in August. 
Part of t he buildin g was, however, a llotted to the National 
Art Gallery, which greatly redu ced t he space avail able for 
t he i\Iuseum exhibi ts. 

In .June 1920 ::\IcConnell relinquished hi s duties and was 
:-;ucceecled as Deput.\· Minister by Charles Camsell , a member 
of t he Geo logical Survey staff. In Novem ber of the same 
year a change was made in the clirector::;hip of the SurYey. 
Its museum activities were in la rge part tra1rnfened to a new 
branch of the Department of ::\lines, the Victoria ::\Iemorial 
::\Iu::;eum. This was ent rusted to ::\Icinnes a::; Director , while 
t he geological, topographical, and other work was placed 
under -w. H. Collin :-:, who assumecl the titl e of Director of 
t he Geological Survey. In addition to being given charge of 
the ::\Iuseu m, ::\Icin ne:-: a lso became Editor-in -Chief of the 
Department of ::\lin e:-: . H e occupied t his dua l role until hi s 
death on ::\larch 10, 192;'5. 

::\Icinnes was a Fellow of the Geological Societ.Y of / \.rn eri ca, 
and a Fellow of the Ro.vat Society of Canada. In 1920 he 
received t he honora ry clegree of Doctor of Laws fron1 the 
l.:niYe rsi!y of Xcw Brnnswick. Like his p redecessors, Logan 
and Daw:-:on , he wa :-: a bachelor. Like them, too, he was a 
man \Yh o had the esterm of e,·e ry one with \Yh om he came in 
co ntaC"t. Of a reti rin g cli:-:positio11 , a ll honour:-: and ach·ance­
ment came unsought. T hose who knew him best \Yere the 
ones who mo:-:t fully app reciated hi :-: worth. 
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CHAPTER IX 

COLLINS AND REORGANIZATION 

The term of \Yilliam Henry Collins as Director of t he 
Geological Survey of Canada included t he period from the 
beginning of 1920 until the reo rganization of t he Department 
in 1936, and was exceeded in length only by t hose of the 
first two Directors, Logan and Selwyn; in work accomplis hed 
and in contributions made 
to geo logical science in 
Canada i t tak es a Ye ry 
high place in the Survey's 
history. 

Co lli ns wa s horn in 
Chatsworth, Ontario, on 
October 26, 1878. He was 
educated at Owen Sound 
Collegiate and the Univer­
sity of Toronto, from which 
he graduated with first class 
honours in geology in 1904. 
The following year \Y as 
spent as assista nt in the 
Department of :;\Iineralogy 
at that university and in 
1905 he was appoin ted as 
geologist to the sta ff of the 
Geological Sun-e>·· Ile later 
carried out graduate studies 
during the academic seasons 
at Heidelberg University, at 
the Universit>' of Chicago, 
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and at the University of \Yisconsin, from the last of which he 
received his degree of Doctor of Phi losoph>·, in 1911 . 

His particular fie ld of re earch was the Precamhrian rocks 
of northern Ontario, chiefl y the be lt nor th of Lake Huron. 
In 1913 appeared hi s memoir on the Gowganda ::'IIining. 
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DiYision. In th is and a companion repor t on the adjacent 
Onaping map-area , pub li shed in 1917, he described the mem­
bers of t he Cobalt se ri es and showed the widespread distribu­
tion of two of its formations, t he Lorrain and the Gowganda. 
His stud~' of the cla. sic "Origina l Iluronian" a rea of Logan 
and ::\1mray along the north shore of Lake Huron was begun 
in 1911. Ile worked out the succession of the Huronian rocks 
and showed that they were made up of two seri es, the Bruce 

PLA'l'E :XLV 
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and the Cobalt. He correlated the rocks of the Bruce ::\lines 
area with those of Ruclbm~· and those of Sudbury with the 
formations of the Gowganda area. In 1916 he conc luded 
that t he sedimentary rocks at Kil larney, formerly regarded 
as Suclburian or early Precambrian, were highly deformed 
Huronian rocks intruded by a younger granite to which he 
applied the name Kil larnean. His later " ·ork \YaS carried 
out in t hat perplexing fie ld in which so nrnch geological work 
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has been clone, the Sudbury district. EYen while occupied 
with administrative duties he endeavoured to find time to 
return there summer after summer and his conclusions on the 
geological succession, t he structure, and particularly on the 
petrogenesis of the Sudbury irruptive 'vere most important 
contributions to geological science. 

Both as a field officer and 
PLATE XLVI as an exe cutive , Co llin s 

carried out his duties thor­
oughly and conscientiou. ly, 
assuming the major labours 
him self. llis regime as 
Director was marked by 
strict economy with maxi­
mum re~m l ts demanded for 
every sum ~pent. Fields of 
work were chosen where 
it was believed that the 
grealest practical results 
might be obtained, but 
e\'e ry encouragement was 
given to the field officers to 
secure all the information 
possible along the lines of 
wh at ma>· be described as 
pure or theoreti cal geology. 
It was realized that what is 
regarded as ihe purely 
scientific of today becomes 
the extremely practical of 
tomorrow. Areas of work 

Runda,· ,rnshdn~·. were pl anned with prec ise 
geoo·raph ic boundaries so 
that the regiona l mapping 

might progress in an orderly manner. Collins early foresaw, 
too, the part that the aeroplane would play in aiding Geological 
SurYey work, especially in northern Canada, and sen-ecl as 
a member of the Interdepartmental Committee on Air Survey& 
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-and Base :i\Iaps. He instituted a number of sen-ices additional 
to the ordinary survey work. A series of geological maps 
on a scale of 8 miles to an inch were compi led covering certain 
important belts, and these proved to be of great value and 
of wide demand. He also began the publication of a special 
set of memoirs, "The Economic Geology Seri es," summarizing 
all t he known information about the occurrence in Canada 
of certain minerals and metals. These reports l!ecame so 
popular that extra ed itions of a number had to be issued. 

PLA'rE XLYII 
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A year afte r the death of ::vrc Innes in 1925 Collins, in addition 
to his other duties, was given charge of the Victoria Memorial 
Museum, and his interest in it was second only to t hat in the 
Geological Sur vey. Honours that came to him in recognition 
of his contributions to geological science included F ellowship in 
the American Philosophical Society in 1932, the presidency of 
the Geological Societ:v of America in 1934, and t he honorary 
degree of Doctor of Science from his Alma 1\Iater, the Uni­
versity of Toronto , in 1936. He represented the Dominion of 
Canada at the 15th International Geological Congress in South 
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Africa in 1928 and at the 16th Congress held in the United 
States in 1933. 

The laLter part of Collins' term as Director was, however, 
one of t hose difficult periods t hat the Geological Survey has 
passed through at various t imes. F orce;;; were at \\·ork t hat 
caused questions to be raised con cernin g the SurYey. From 
most of those interested in the clevelopmen t of Canada' 
mineral resources, the onl~' 
cri t i cism of the SmTey's 
act iv i t ies was t hat no t 
enough of this kind of work 
\Yas being clone. Thi :-1 cri ti­
cism could have only been 
answered by enlarging t he 
technical sta fT and by in­
creasing Lhe appropriations 
for field work. In certain 
other quart ers it was felt 
t hat as t he pro\'inces had 
control of t heir own natural 
resources t hey should look 
afte r t he developmen t of 
t hem. Ontario lon g had 
had a provincial Bmeau, 
laLer Department, of l\Iines, 
which canied out extensive 
geo logical work ; Qu ebec 

rA.)AA- 12 0 "t1 v 
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was buildin g up a similar Charles C'arnscll , D rputy Mi nistrr 
one, and most of t he ot her of 1\l incs 1 920- 1 9-~G . 

pro vin ces did a cert a in 
amount of geological investigation. IL was no t fully realized 
by Lhese critics, however, t hat a Federal Survey with specialists 
in various fields, capable of undertaking any geological task 
that might present itself, could perform t hese duti es much 
more economically and efficiently than a number of separate 
proYincial institutions, most of which necef'saril y have a 
limited personnel and equipmen t. Other criticif' m. heard 
were that the reports issued by the Rurvey were too technical 
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for many of those most anxious to use t hem and that both 
t he reports and t he geological maps often appeared too late 
to be of maxinrnm serYice. 

The an10unt of money Yoted for Geological Suney work 
·continued to decrease in successive year:-; ; in order to avert 
\Yhat appeared to be an approaching crisis and to strengthen 
the position of the Smvey it was decided to emphasize to 

PLATE XLIX 

Camp in soutlw rn Alberta. 

the public the practical side of the work that was being done. 
It was thought t hat a name might serve to advertise this 
ancl a new bureau wa:-; accordingly created- "The Bureau of 
Economic Geology ." :;\Jr. F . C. C. Lynch, who had had a 
mo:-;t successful record a:-; head of a branch in the Department 
of the Interior- The Natural Resomces Intelligence Branch­
·which had been clishancled following the transfer to the \vestern 
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provinces in 1931 of the control of their natural resources, 
was choi:len as Director of the new bureau, and took charge 
in 1934. The Bureau assumed the functions of t he former 
Geological Survey and the latter name was now restricted to 
one of its divisions, \\·hose work included that of the geo logical 
staff only. 

Abruptly came a swing of the pendulum. P arli ame nt 

/ 

A Geological Survey group on Athabaska River, Albrrta, 193.). 

suddenly in 1935 voted in t he reli ef estimates a pecial grant 
of $1,000,000 for geological surveys and investigations in 
addition to the regular yearly allotment for field work. In 
consequence, the field parties for that year had to be greatly 
increased in both size and number, men from the universities 
and the mining profes ion secured to take charge of additiona l 
pa rtie and sub-parties, student assistants selected not on ly 
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from the geological departments but also from the engineering 
branches of the various Canadian universities, and a large 
amount of equipment and surveying material purchased. It 
wa~ a challenge to which the new Bureau successfull~, rose 
and a great deal of very valuable work was accomplished. 

The Geological Survey was affected by another reorganiza­
tion in 1936. A union of four departments, ::\lines, Interior, 
Immigration and Colonization, and Indian Affairs into a single 
one, which received the name of Department of l\Iines and 

PLATE LIII 

Crossi ng Great, Slave Lake, Xurthwest Territories. 

Resources, vvas effected, and Dr. Charles Camsell, C.l\I.G., 
who since March 7, 1921, had been Deputy ::VIinister of :Mines, 
became its Deputy. The new department was divided into 
a number of branches, of which that of Mines and Geology 
corresponds in a general way to that of the fo rmer Depart­
ment of Mines. l\Ir. John ::\IcLeish, who had been Director 
of the l\Iines Branch, became Director of this new branch , 
and he was succeeded in 1941 by Mr. "~ . B. Timm, who at 
present occupies the post. The Mines and Geology Branch 
in turn is composed of two main units, the Bureau of l\Iines, 
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" -hich is t he successor of the -:\Iines Branch, and the Bureau 
of Geology and Topography, which, under .:\Ir. Lynch , became 
largely the equirn lent of the former Bureau of Economic 
Geology. The latter of t hese two bureaus is, in turn , made 
up of seYeral sub-units, including t he Geologica l Survey, 
the Topographical Survey, the Draughting and R eprnducing 
Divi '3ion, and the Development Division, each under their 

PL \ ' I ' ! ~ LI V 

Fossil collecting in Alberta. Panel tri.:ck' of Lh is ty pP arc a fami liar ,ip;ht " ·Jipre 
SurvPy parties a rc \\·01·king in SPlliC'd regions. 

respecfo·e chi ef;.; . Although his health was poor, the ability 
and experience of Dr. Collins were made avail able to the new 
Department in the capacit)' of Chief Geological Consul tant. 
His period of sen-ice as such was short, however, for his death 
occurred on .Januar)' 14, 1937. 

An appreciation of Collins, written by a fellow geologist, 
Dr. T. T. Quirke, who was long associated with him in research 
work, gives an excellent pi cture of the man. The following is 
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taken from it: " It is hard to think how or " ·hen a nationa l 
Re n 'ice could have a more de,·oted or enthusiastic officer. Ili s 
pride in the organization of whi ch he was a part was a very 
fine and sin cere influence in hi s whol e career. H e gloried in the 
ac hi evements and recognit ion of any fo rmer or contemporary 
officers of t he Geological Survey of Canada. The 'S urvey' he 
~aw a::; a perpetuat ion of all t he effort ::; of all it ::; members, 

PLATE LV 

Geological Sun·l'.\' camp, 1w,u· TC'tagouch c River, :\cl\" Brun~ \\"i c k . 

not fo r past or present generations a lone, but for the life of 
the nation . . . . All hi ::; profe::;sional life it wa::; his ambition 
to make the Geological Survey of greatest \'a lue lo hi s country. 
To him his official capacity was not a perno na l career ; it was 
a publi c sen ·ice .... 

" In hi R prime of life he \\'as a Yery tall muscular man of the 
lea n type and stoocl about six feet two in ches in height. Ilis 
habitua l po::;tu re denoted the ath letic, act i\'e man t hat hi s 
daily work in the fi eld sho\\·ecl off to such ad vantage . Ile was 
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the finest white canoeman the writer eyer ::::aw; this estimate 
has been endorsed by many others better able to judge. He 
was a good packer, always taking a heavier load than he 
e::--.:pected most of his assistants to carry. In camp he was 
often silent without being moody. . . . \Yhen at leisure he 
of ten showed his love of the ludicrous. Nothing amused and 
delighted him more than to talk over some absurd adventure 
of earlier years in the field. No one who can remember him 
around the camp fire can easily remember him long as the 
retiring and somewhat uncommunicative person that he 
appeared to be in Ottawa as Director of the Geological Sun·ey. 
It is hard to say how many younger geologists have learned 
from him in actual field stud~·· For all o[ them, the writer 
hurnhl.v renders tribute to a man patient under hardship, 
mocle;.;t of his own achie,·ernent, generou;.; to all who worked 
be;.;icle him , and alwa~·s in deed a;.; well afi title, 'the chief'." 



87 

CHAPTER X 

PRESENT AND FUTURE 

The head of the Geologi ca l Suney since the reorganization 
of 1936 has been the Chief Geologist. His staff consists of 
an Assistant Chief Geologist , some thirty field geologist s, and 
a sma ll number of office helpers. Though t he main work 
is along lines of general and economic geology, t here are 

seYeral special subdivisions 
PLATE LVI of l he Survey, includ ing 

the P almontological Section 
under t he Chief P almon­
tologist, the l\Iineralogical 
Sec tion under t he Chief 
::\I in era logist, th e W ate r 
Supply and Borin gs Sect ion , 
and the Brit ish Columbia 
Office. Dr. George Alber t 
Young se r Ye d as C hi ef 
Geologist until his re tire­
ment in 1943 when he was 
succeeded b)· Dr. George 
H anson. 

T he Second \\T orld \Yar to 
a considerable extent inter­
rnpted the regular work of 
t he Survey, a number of the 
fi eld officer" havin g been 

George Albert Young, C hief Gcologi8 t assigned special investiga-
192-1-19-13. tions in connection wi th 

mi nc ral s of sLrategic im­
portance. T he main task before the Sun·e)· rema ins, however , 
a8 throughout the past, t he systemat ic mapping of the geology 
of Canada. Geological 8urve.\' mapping is now of two main 
t ypes, that clone for publicati on on a scale of 4 miles to 1 inch, 
and that for publicat ion on 1 mile to an inch . The 4-mile 
mapp:ng is ca rried out chicA.Y in the northern part of Canada, 



and has practically ent irely replaced t he old type of exploratory 
traverses and reconnaissance or preliminary surveys. The 
base maps used for t his work arc prepared by the Topographical 
Survey from ground surveys and from air photographs, and 
khow all t he detail s of lake;; and streams, etc. Armed with 
these maps and photographs, the geologist works quickly 

PLATE TXJI 

Surv<'yor :it work . 

and colou rs in all parts of hi s area. P lanes equipped wi th 
pon toons arc of great help in transport ing parties and m 
brin ging in supplies at regular intervals. 

Mapping on a sca le of 1 mile to 1 inch is canied out in 
sett led and mining regions where it is desirable to show t he 
geology in more detail. This has been found to be a most 
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satisfactory scale in most regions from the point of view of 
bot h topograph y and geology, and it is the aim of the Smvey 
to ha \·e much of Canada t hus co\·erecl. In certain mining 
areas the search for new orebodies inYolves the making of 
even more det ail ed geological maps on la rger scales. In 
surh work ever.\· rock outcrop is indi cated ancl all available 

P L .\ 1'E LVTTI 
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G. S. Ilurnc p >t rty, WatNto n La k(',; a rea, Alll<' rt a. 

information from di amond drilling and underground de,·elop­
rn cnL is a lr-;o made use of to determine the details of r-;uccession 
and structure. La rge scale mapping of thi s l_\'pe has been of 
great value in \Yestcrn Quebec. 

In April 1947 the Geological Survey was strengthened by 
the appointment of one of the senior members of its staff , 
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At \\'Ork in Albcrtll. 
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Dr. G. S. Hume, 0.B.E., Ph.D., F.R.S.C. , to the Yacancy 
left by the retirement of ::vir. Lynch as Chief of t he Bureau 
of Geology and Topography. Dr. Hume's wide experience, 
particularly in the geology of Canada's oil fields, is of great 
value in connection with his new responsibilit ies. 

PLATE LXI 

Moving camp by pl<inr t hr pontoon-rquipprcl arroplane h:is become of 
t rrmrndous ass iRtancr in car rying out GPological Survry work in tll(' lake­
clottC'ci "Shield." 

At the close of a cent ur.\' of Geological Sun ·ey work it is 
of interest to ta ke stock in order to see how much of Canada 
has heen sur veyed geologically and how much more work 
remains to be clone. The total area of Lhe Dominion, including 
the 444,032 square miles of Arctic Islan ds on which the 
Geologica l Surve.\' has ca rried ou t comparatively litt le work, 
is 3,694,863 square miles. Aside from the;::;e islands, exp lora­
tory work has been ca rri ed out in practicall y all parls of the 
country, so that something at least is known about the geology 
everywhere. Concerning 80 per cent of the country the only 
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information avai lable is from such exploratory route traYerses. 
For the other 20 per cent , which for the most part includes 
the sett led and more easily accessible parts, better maps have 
been issued. Of this surveyed 20 per cent more than one-half, 
or approximately 400,000 square milefl, has been covered by 
maps on a scale of 4 miles to 1 in ch or better, and the remainder 
b~· poorer or recon naissance maps. It was estimated in 1944, 

P 1,ATE ] ,::\II 
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8Ludying PIC'i ~Locen0 geology, sout lwrn QuPbcc. 

by Dr. Hanson, that on ly 11 per cent of Canada has been 
adequately mapped geo logically and that at the present rate 
of progress it wi ll take several hundred ~ ·ears to complete 
the task. As the Sun·ey commences it s second century of 
service it facet>, therefore, a chall enge almost as forrnjdable, 
and one certainly as fascinating, as t hat which con fronted 
Logan 100 years ago. 
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POSTSCRIPT 

In October 1947 the Honourable .J. A. Glen, ::\Iini,.;ler of 
::\Iines and Resources, ann ounced a reo rganization of hif> De­
partment uncler the Deput,\' ::\Iinistcr, Dr. JT. L. Kccnle.\·f'iclc. 
In place of the ::\Iincs and Geology Branch, a ne\Y branch 
known as ::\lines, Forcstf> and Scientific Sen·ices has been set 
up, of which Mr. \\' . B. Timm becomes Dircctol'. Thif> new 
Branch includes: 

1. Administration 

2. Bureau of ::\Iincs 

3. Dominion Foref>t Scn·ice 

4. Geological Smve.\· of Canada (Chief, C. N. Uume) 

?'i. Sun·e,\'f> and ::\Iapping Bureau 

Topographical Sun·c,· 

II .\'Clrogrnphic Sun·c.\· 

Geodetic Surve.\· 

Legal Sun·eys 

::\ Iap Compilation and Reproduction 

G. Dominion \\Tater a ncl P ower Bureau 

7. Geographical Bureau 

8. Nationa l ::\Iuseurn of Canada 

9. Dominion Ob;.;ervatories. 
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i\JE~TE ET :vIALLEO 

("By Thought and Dint of H ammering") 

Dedicated to the Logan Club on the Occasion of It s Firsi 
Annual Symposium 

B>· thought and ciint of hammering 
ls the good 11·ork done 11·hereof J sing; , 
And a jollier cro1rd .vou'll rarcl>· find , 
Than t he men 1rho chip at eart h 's old rind, 
1\ nd often 11·<'ar a patched behind, 
B.1· thought and din t of hammering. 

All Rummer through we're on th e 11· ing, 
Kept moving; by the Rkeeter's sting; 
From Alaska un to H al ifax, 
\Yith our compass and our li ttle axe, 
\Ve make our way and pay our tax 
B_y though t and din t of hammering. 

\Ve crack the rocks and make them ring, 
And many a hea,vy pack we sling ; 
\\' e run our lines a nd tie them in , 
\Ve measu re strata t hi ck and th in , 
And Sunday 11·ork is never sin , 
By thought and din t of h::tmmering. 

,\.cross the 1rnters our paddles r-nring, 
O'er 1rincl and rap ids t riu mphing; 
Through mountain passes our slo11· mu les t rudge 
As if the>' owed us a hea1·>' grudge, 
Ancl often can't be got to budge, 
B.v t hough t a nd dint of hammering. 

To the starR at night our thoughtR 11·e bring 
But no ma iden fair to our a rm doth cling ; 
She, at Otta11·a, with smiling li ps, 
The other fc llo11·'s ice cream sips, 
You can't prevent t hese feminine slip~ 
By thought and dint of hammering. 

T o a rray t he "ch icls that 11·aunna ding" 
Is our 11·in tc r's 11·o rk far in to spring ; 
Some people th ink us 11·ondrous 11·ise, 
Some ma in ta in ire' re o t hern·isr : 
\Ve're simpl>· piercing Xature's gui ,r, 
By thought and dint of hammering. 

Ai\"DHE \\. ('0 Wl'l£1{ I. .·\ W SON 






