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ADDRESS OF T H E  PXESIDENT TO T H E  

GEOGRAPVICAL SECTION OF T H E  


B R I T I S E  ASBOCIATION FOR T H E  

ADVANCBMBNT OF SCIENCE1 


M A N  AS A GEOGRrlPEIJCdL A G E N C Y  

IN an inaugural address to thc HZoyal 
Scottish Geographical Society on Geog-
raphy and Statecraft Lord Milner said: 
"If 'E have no right to call myself a geog- 
rapher, I am at  least a firm believer in the 
value of geographical studies." I wish to 
echo these words. I have no expert geo- 
graphical li-nowledge, and am wholly un-
versed in science, but I am emboldened to 
t ry and say a few words because of my 
profound belief in the value of geograph- 
ical studies. I believe in their value partly 
on general grounds, and largely because 
a study of the British empire leads an Eng- 
lishman, whether born in England or  in 
Australia, to the inevitable conclusion that 
statecraft in the past would have been bet- 
ter, if there had been more accurate knowl- 
edge of geography. This statement might 
be illustrated by various anecdotes, some 
true, not a few apocryphal; but anecdotes 
do not lend themselves to the advancement 
of science. I am encouraged, too, to speak 
because the field of geography is more 
open to the man in the street than are the 
sciences more strictly so-called. I t  is a 
graphy, not a logy. Geology is the science 
of the earth. Geography is a description 
of tlie face of the earth and of what is on 
or under it, a series of pictures wit11 ap-
propriate letterpress and with more or less 
appropriate morals to adorn the tale. The 
man in the street may talk affably and even 
intelligently about the face of the earth. 
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Taking the earth as i t  is, geographical 
discovery has well-nigh reached its limit. 
The truth, in the words of Addison's 
hymn, is now "spread from Pole to Pole," 
and recent exploration at the South Pole, 
with its tale of heroism. will have specially 
appealed to the citizens of this southern 
land. Coasts are in most cases accurately 
known. The age of Cook and Flinders is 
past. Interiors are more or less known. 
In  Africa there is no more room for Liv- 
ingstones, Spekes, Burtons and Stanleys. 
I n  Australia Sir John Forrest is an hon- 
ored survival of the exploring age-the age 
of 3IcDouall Stuart and other heroes of 
Australian discovery. The old map-ma-
kers, in Swift's well-known lines, "o 'er 
unhabitable downs placed elephants for 
want of towns." Towns have now taken 
the place of elephants and of kangaroos. 
Much, no doubt, still remains to be done. 
The known will be made far  better known; 
maps will be rectified; many great inland 
tracts in Australia and elsewhere will be, 
as they are now being, scientifically sur-
veyed; corners of the earth only penetrated 
now will be swept and garnished. But as 
Tve stand to-day, broadly speaking, there 
are few more lands and seas to conquer. 
Discovery pure and simple is passing away. 

But  meanwhile there is one side of geog- 
raphy which is coming more and more to 
the front, bringing i t  more than ever 
within the scope of the British Associatinn 
for the Advancement of Science. '']Ian is 
the ultimate term in the geographical 
problem," said Dr. Scott Keltie some years 
since at  the meeting at Toronto. "Geog-
raphy is a description of the earth as it is, 
in relation to man," said Sir Clements 
Markham, long President of the Royal Geo- 
graphical Society. Geography, I venture 
to think, is becoming ]nore and more a de- 
scription of the earth as it is and as it will 
be under the working hand of man. It is 

becoming intensive rather than extensive. 
Geographers have to record, and will more 
and more have to record, how far man has 
changed and is changing the face of the 
earth, to t ry and predict how far  he will 
change i t  in the coming centuries. The 
face of the earth has been unveiled by 
man. Will the earth save her face in the 
years before us, and, if she saves her face, 
will i t  be taken a t  face value? How far, 
for instance, will lines of latitude and 
longitude continue to have any practical 
meaning ? 

Nan includes the ordinary man, the 
settler, the agriculturalist; man includes, 
too, the extraordina~y-the scientific man, 
the inventor, the engineer. "&Ian," says 
a writer on the subject, "is truly a geo-
graphical agency," and I ask you to take 
account of this agency for a few minutes. 
1 do so more especially because one of the 
chief features of the present day is the rise 
of the south ; and the rise of the south-no- 
tably of Australia-is the direct result of 
human agency, on the one hand transform- 
ing the surface of the land, on the other, 
eliminating distance. The old name of 
Australia, as me all know, was New Hol- 
land. The name was well chosen in view 
of later history, for while no two parts sf 
the world could be more unlike one another 
than the little corner of Europe known as 
Holland, or the Netherlands, and the great 
Southern Continent, in the one and in the 
other man has been preeminently a geo-
graphical agency. 

The writer who used this phrase, "Man 
is a geographical agency," the American 
writer, Jlr. G. P. Xarsh, published his 
book, "Man and Nature," in 1864, and a 
new edition, entitled, "The Earth as '114odi- 
fied by Human Action," in 1874, He was 
mainly concerned with the destructiveness 
of man in the geographical and climatic 
changes which he has effected. "Every 
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plant, every animal," he writes, "is a geo- 
graphical agency, man a destructive, veg- 
etables anti in some cases even wild beasts, 
restorative powers"; and again: "It is in 
general true that the intervention of man 
has hitherto seemed to ensure the final ex- 
haustion,. ruin and desolation of every 
province o E nature which he has reduced to 
his dominion. " The more civilized Inan 
has become, he tells us, the more he has 
destroyed. "Purely untutored humanity 
interferes oomparatively little with the ar- 
rangements of nature, and the destructive 
agency of man beconles more and more 
energetic and unsparing as he advances in 
civilization. ' ' I n  short, in his opinion, 
"better fifty years of Cathay than a cycle 
of Europe. " 

IIe tooli this gloomy view mainly on ac- 
count of the mischief done by catting 
down forests. Alan has ~vrought this de- 
struction not only with his own hand, but 
through domesticated animals more de-
structive ttiaii wild beasts, sheep, goats, 
horned cattle, stunting or liilling the 
young shoots of trees. Writing of Tunisia, 
Mr. Perkinrj, the principaJ of Roseworthy 
College, says: "In so far  as young trees and 
shrubs are concerned, the passage of a floclr 
of goats will do quite as much damage as a 
bush fire." Mr. Marsh seems to have met 
a fool in the forest, and it was man; and he 
found him to be more knave than fool, for 
man has been, in Mr. Marsh's view, the 
revolutionary radical confisce ting nature's 
vested interests. "Alan," he says, "has 
too long forgotten that the earth -was given 
to him for usufruct alone, not for consump- 
tion, still less for profligate waste." Trees, 
to his mind, are conservatives of the best 
kind. They stand in the way, i t  is true, 
bnt they stop excesses, they moderate the 
climate, they give shelter against the wind, 
they store the water, prevent inundations, 
preserve and enrich the soil. "The clear-

ing of the woods," he says, "has in some 
cases produced within two or three genera- 
tions effects as blasting as those generally 
ascribed to geological convulsions, and 
has laid waste the face of the earth more 
hopelessly than if it had been buried by a 
current of lava or a shower of volcanic 
sand"; and, once more, where forests have 
been destroyed, he says, "The face of the 
earth is no longer a sponge but a dust-
heap. ') 

The damage done by cutting d o ~ m  trees, 
and thereby letting loose torrents which 
wash away the soil, is or was very marked 
in the south of France, in Dauphin4, Prov- 
ence and the French Alps. With the fell- 
ing of trees and the pasturing of sheep on 
the upper edge of the forest-for sheep 
break the soil and expose the roots--the 
higher ground has been laih bare. Rain-
storms have in consequence swept off the 
soil, and the floods have devastated the 
valleys. The mountain-sides have become 
deserts, and the valleys have been turned 
into slvamps. "When they destroyed the 
forest," wrote the great French geographer, 
Reclus, about thirty years ago, "they also 
destroyed the very ground on which i t  
stood"; and then he continnes: "The 
devastating action of the streams in the 
French Alps is a very curious, phenomenon 
in the historical point of view, for it ex-
plains why so many of the districts of 
Syria, Greece, Asia Minor, Africa, and 
Spain have been forsaken by their inhabi- 
tants. The nlen have disappeared along 
with the trees; the axe of the woodman, no 
less than the sword of the conqueror, have 
put an end to, or transplanted, entire pop- 
ulations." In the latter part of the South 
African war Sir William Willcocks, skilled 
in irrigation in Egypt, and now reclaim-
ing Mesopotaniia, was brought to South 
Africa to report upon the possibilities of 
irrigation there, and in his report dated 
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November, 1901, he wrote as follows: 
"Seeing in Basutolanci the effect of about 
thirty years of cultivation aud more or less 
intense habitation con~inced me of the fact 
thaL another country with steep slopes 
and thin depth of soil, lilre Palestine, has 
been almost completely denuded by hun- 
dreds of years of cultivation and intense 
habits. The Palcstine which Joshua eon-
qnered ancl ~11ich the cl~illlren of Israel in- 
habited was in all probability covercd over 
great part of its area by sufficient earth 
to provide food for a population a hundred 
tinles as dense as that which can be sup- 
ported to-clay." 'I'he Scotch geologist, 
liIugh 'Miller, again attrib~rt~cl the formn- 
Aion of the Scotch mosses to the cutting 
dowrn of tilr~bcr by Xoman soldierg. 
"What had been an overtnrued forest be- 
kame fn the course of years a deep morass. " 

I n  past times there have been voice% 
raised in favor. of the forests, but they havc 
been voices crying in the desert svhic?~ 
marl has made. Here is one. The olcl 
chronicler IToiinshed, who. livecl in the 
reign of Queen Elizabeth, notecl the 
amo-ilnt of timber cut dowrl for house 
builclillg and in order to increase the area 
for pasturage. "Every small occasion in 
i-~iy time," he writes, "is enough to cut 
do\1111 a great ~vood"; and in another pas- 
sage either he himself or  one of his collab- 
orators writes that 11c mlould wisll to live to 
see four things reformed in England: 
"The want of discipline in the Church, 
the covetous dealing of most of our mer- 
chants in the preferment of colnmodities 
of otlrlcr countries and hindrance of their 
own, the holding of fairs and markets up011 
the Sunday to be abolished and referred 
to the T&Teclnesdays, and that every man 
in whatever part of the champaine soil en- 
joyeth forty acres of land and upxrards 
after that rate, either by free deed, copy- 
hold or fee farm, might plant one acre of 

~ ~ ~ o o c l  sow with olie mast,or t11~ sanie 
lrazell, beach and sufficient provision be 
niade that it be cherished ~ n dIrept." 

Xr. Marsh seems to have thought that 
the Old Worlcl, and especially the coun-
tries m~hicli formed the old Roman Empire, 
had been ruined almost past redemption; 
and for tlie beneficent action of man oil 
nature he loolced across the seas. "Am-
tralia and New Zealand," he writes, "are 
perhaps the countries from which we have 
a right to expect the fullest eh~ciclation 3f 
these difiicult and disputable problems. 
IIere exist greater facailities and stronger 
motives for the c:lref~rl study of the topics 
in question than have ever been found 
combined in any other theater of IGuropean 
colonization. " 

Tiis hook was first written half a century 
ago. IIe was a pessimist evidently, and 
pessimists esaggerat~ even more than op- 
tin~ists, for. there is nothing more exhila-
rating and consoling to ourselves than to 
predict the worst possible consec1uenct.s 
from our neighbor's folly. Further, tho~rgh 
i t  may be true that man became more de- 
strnctive as he became more civilized, i t  is 
also true that the clestr~rction has been 
wrought directly rather by the unscien- 
tific than by the scienlific marl. If we 
have not grown less destructive since, a t  
any rate we have shown some signs of 
penitence, and science has come to onr aid 
in tlie worlc of reparation. Goveynments 
and associations have turned their atten-
tion to protecting woodland ancl reaflorest- 
ing tracts which have been laid bare. The 
Touring Club of France, for  instance, I am 
told, has t,alien up the q~zestion of the 
claniage done by destiqxction of trees by 
nlen and s1lePp in IIante Savoic, and i t  
assists reclamation by guidance and by 
grants. In  England, under the anspices of 
Birmingham University and under the 
presidency of Sir Oliver Lodge, the Nid- 
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lands Reafforestation Association is plant- 
ing the pit mounds and ash quarries of the 
Blaclr Country with trees which will resist 
smoke and bad air, alders, willows, pop- 
lars, carrying out their work, a report says, 
under a combination of difficulties not to be 
found in any other country. Artificial 
lakes and reservoirs again, such as I shall 
refer to presently, are being made woodland 
centers. I n  most civilized countries nowa- 
days living creatures are to some extent 
protected, tree planting is encouraged by 
arbor days, and reserves are formed for 
forests, for beasts and birds, the survivors 
of the wild fauna of the earth. Some 
lands, such as Greece, as 1gather from Mr. 
Perkins's report, are still being denuded of 
trees, but as a general rule the human con- 
science is becoming more and more alive to 
the immorality and the impolicy of wast-
ing the surface of the earth and what lives 
upon it, and is even beginning to take stock 
as to whether the minerals beneath the sur- 
face are inexhaustible. Therefore I ask 
you now to consider man as the lord of cre- 
ation in the nobler sense of the phrase, as 
transforming geography, but more as a cre- 
ative than as a destructive agency. 

I-low far  has the agency of man altered, 
and how far  is i t  likely to alter, the sur- 
face of the earth, the divisions and boun- 
daries assigned by nature, the climate and 
the production of the different parts of the 
globe; and, further, how far, when not ac- 
tually transforming nature, is human 
agency giving nature the go-by ? It should 
be borne in mind that science has effected, 
and is effecting transformation, partly by 
applying to old processes fa r  more power- 
ful machinery, partly by introducing new 
processes altogether; and that, as each new 
force is brought to light, lands and peoples 
are to a greater or less extent transformed. 
The world ~ v a s  laid out afresh by coal and 
steam. A new readjustment is taking place 

with the development of water power and 
oil power. Lands with no coal, but with 
fine water power or access to oil, are as-
serting themselves. Oil fuel is prolonging 
continuous voyages and making coaling 
stations superfluous. But of necessity i t  is 
the earth herself who gives the machinery 
for altering her own surface. The appli- 
cation of the machinery is contributed by 
the wit of man. 

The surface of the earth consists of land 
and water. How far  has human agency 
converted water into land or land into 
water, and how far, without actually trans- 
forming land into water and water into 
land, is i t  for practical human purposes 
altering the meaning of land and water as 
the great geographical divisions ? A writer 
on the Fens of South Lincolnshire has tolti 
us: "The Romans, not content with ap-
propriating land all over the world, added 
to their te l~~i tory  at  home by draining lakes 
and reclaiming marshes. " We can in-
stance another great race which, while ap- 
propriating land all over the world, has 
added to i t  by reclaiming land from water, 
fresh or  salt. The traveler from Great 
Britain to the most distant of the great 
British possessions, New Zealand, will find 
on landing at  Wellington a fine street, 
Lambton Quay, the foreshore of the old 
beach, seaward of which now rise many of 
the city's finest buildings on land reclaimed 
from the sea; and instances of the kind 
might be indefinitely multipled. Now the 
amount of land taken from water by man 
has been taken more from fresh water than 
from sea, and, taken in all, the amount is 
infinitesimal as compared with the total 
area of land and water; but it has been 
very considerable in certain small areas of 
the earth's surface, and from these small 
areas have come races of men who have 
profoundly modified the geography and 
history of the world. This may be illus- 
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trated from the Netherlands and from 
Great Britain. 

nIutley, a t  the beginning of "The Dutch 
Republic," writes of the Netherlands : "A 
region, onteast of ocean and ei~r th ,  wrested 
a t  last from both dornains their richest 
treasures." Napoleon was credited with 
saying that the Netherlands were a deposit 
of the Rhine, and the riglitf~tl property of 
hini who eontrollecl thc sonrcw; and an 
old writer pronol~nccd that Rollancl was 
the gift of the ocean and of the rivers Rliinc 
and Jlense, as Egypt is of tlie river Nile. 
The crowning vision of Ooethe's Fanst  is 
that  of a eree people on a free soil, wall 

froni the sea and kept Por hlrrnnil habitation 
by the daily effort of man. Srlch has been 
the story of the Netherlands. The Net l i~r-  
lands. as a' home for civilized men, Itrere, 
and arc, the resl~lt  of reclamation, of dykes 
aticl polders. The kingdom has a constantly 
chan?;ing area 01between 12,000 2nd 13,-
000 scjaare miles. Mr. RZarsli, in his boolr, 
set down the total ainount gained to agri- 
c~i l tare  a t  the lime he wrote "by dylriug 
olll tlie sea and by draining shallow hays 
and  lakes" a t  some 1,370 square miles, 
nrliich, he says, was one tenth of the king- 
dom; at  the sarnc tiine, 11e estimated that  
much more had been lost to the sea-some- 
thing like 2,600 square miles. TIe writes 
that there were no important sea clykcs be- 
fore the thirteenth century, and that ilrain- 
ing inland lakes did not begin till t h ~  fir-

teenth, when windlrlills came into use for 
pixmping. I n  the nineteenth century steam 
pumps took the place of windmills, science 
strengthming an already existing process. 
Between 1815 and 1855, 172 scluwre mile., 
were reclaimed, and this inclutiecl the 
Lalie of IIaarlem, some thirteen miles long 
by six in  breadth, tvith an  area of about 
sevcuty-three sqllare miles. '['his was re-
claimed het~vcen 1840 and 1853. A t  the 
present time, we are tolil, about forty 

square miles are being reclaimed annually 
in flolland; and meannrhile the Dutch gov- 
ernnient have in  contemplation or in hand 
a great scheme for draining the Zuyder 
Zee. which amounts to recovering from tlie 
ocean land which nTns laken by i t  in historic 
times a t  the end of the fourteenth century. 
The scheme is to he carried out in thirty- 
three years ancl is to cost nearly sixteen 
tnillion pounds. The reclamation is to be 
effected by :in embankment across the 
mouth of thjs inland sea over eighteen milcs 
long. The result tiill be to ad11 815 square 
miles of land to the liingclom of the Nether- 
lands, 730 sqlrare miles of which will be fer- 
tile lancl, and in addition to create a mncli- 
rieedecl freshwater lalic a~itl i  ~211area of 557 
sqnare miles; this lalte is to be fed by one 
of the mouths of the Rhinc. 

London is partly 13nilt on marsh. The 
part  of ~ ~ o n d o t lwhere I live, Pin~lico, was 
largely built on piles. little way north, 
in the center of fashion, is Belgrave Square, 
and here a lady whom I nsed to know had 
heard her grandfather say that  he had s11ot 
snipe. Take the City of Lonclon in  the 
strict and narrow sense. The names of 
nioorficlcls and Fensbnry or Finsbury are 
familiar to those ~vho  ltnonr the city. Stow, 
in his snrvey of London, over three hnn- 
drecl years ago, wrote of "l'he 3100rfirld 
which lieth without the postern called lloor- 
gate. This field of old time was oallecl the 
Moor. 'Phis Sen or moor field stretching 
Prom the wall of the city betwixt Bishops- 
gate and the postern callecl Cripplcgate to 
Fenshnry and to TIolywell continued a 
~iraste and unprofitable ground a long 
time." By 1527, he tells us, i t  was drained 
"into the course of VrTalbrook, ancl so into 
the 'I'hamcs, and by these degrees mas this 
fen or moor a t  length inade main and hard 
ground which li~forc,  l)cxing ovcrgromn with 
flags, sedges aild nislies, served to 110 use." 
It is said that this fen or marsh had conle 
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into being since Roman times. The recla- 
mation which has been carried out in the 
case of London is typical of what has been 
done in numerons other cases. i ls man has 
become more civilized, he has come down 
from his earlier home in the uplands, has 
drained 1,he valley swamps. and on the firm 
land thus created has planted the streets 
and houses of great cities. 

The Romans had a hand in the draining 
of Romney Marsh irr Sussex, and here na- 
ture cooperated with man, just as she has 
cooperated in the deltas of the great rivers, 
for the present state of the old Cinque 
Ports, Rye and Winchelsea, shows how 
much on this section of the English coast 
the sea has receded. But  the largest recla- 
mation was in East Anglia, where the 
names of the Pens and the Isle of Ely tes- 
tify to what the surface once was. "For 
some of our fens," writes IIolinshed, "are 
well known to be either of ten, twelve, six- 
teen, twenty or thirty miles in length. . . . 
Wherein also Elie, the famous isle, stand- 
eth, which is seven miles every way, and 
whereunto there is no access but by three 
calxsies." Arthur Young, in 1799, in his 
"General View of the Agriculture of the 
County of Lincoln," a copy of which he 
declicatecl to that great friend of Australia, 
Sir  Joseph Banks, who was a I~incolnshire 
landowner and a keen supporter of recla- 
mation, wrote of the draining which had 
been carried out in I~incolnshire. "The 
quantity of land thus added to the kingdom 
has been great; fens of water, mucl, wild 
fowl, frogs and agues have been converted 
to rich pasture and arable worth from 20 s. 
to 40 s. an acre . . . without going back to 
very remote periods, there can not have 
been less than 150,000 acres drained and 
improved on an average from 5 s. an acre 
to 25 s." 150,000 acres is about 234 square 
miles, but, the amount reclaimed by drain- 
ing in I~incolnshire in the seventeenth, 

eighteenth and nineteenth centuries seems 
to have been well over 500 square miles. 
?'he Fenlands, as a whole, extended into 
six counties. They were seventy miles in 
length, from ten to thirty miles broad, 
and covered an area of from 800 to 1,000 
square miles. One estimate I have seen is 
as high as 1,200 square miles. Mr. 
Prothero, in his book on "English Farm-
ing, Past and Present," tells us that they 
were "in the seventeenth century a wilder-
ness of bogs, pools and reed shoals--a vast 
morass from which here and there emerged 
a few islands of solid earth." In  the sev- 
enteenth century a Dutch engineer, Ver- 
muyden, was called in to advise, and the 
result of draining what was called after 
the peer who contracted for i t  the Bedford 
Level, together with subsequent reclama- 
tions, was to convert into ploughland and 
pasture large tracts which, in the words 
of an olcl writer, Dugdale, had been "a 
vast and deep fen, affording little benefit 
to the realm other than fish or fowl, with 
overmuch harbor to a rude and almost bar- 
barous sort of lazy and beggarly people." 
In  Lincolnshire there was a district called 
IIolland, and in Norfollr one called Marsh- 
land, said to have been drained by, to 
quote Dugdale again, "those active a,nd in- 
dustrious people, the Romans. " 

The Dutch and the English, who thus 
added to their home lands by reclamation, 
went far  and wide through the world, 
changing its face as they went. The 
Dutch, where they planted themselves, 
planted trees also; and when they came to 
land like their own Netherlands, again they 
reclaimed and empoldered. The foreshore 
of British Guiana, with its canals and sea 
defences, dating from Dutch times, is now 
the chief sugar-producing area in the Brit- 
ish West Indies. If again in Australia 
man has been a geographical agency, he 
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learnt his trade when he was changing the 
face of his old home in the British Isles. 

Instances of reclaiming land from water 
might be indefinitely multiplied. We 
might compare the work done by different 
nations. In  Norway, for instance, Reclus 
wrote that "the agricnltnrists are now re- 
claiming every year forty square miles of 
the marshes and fiords." Miss Semple, 
who, in the "Influences of Geographic Hn- 
vironment," TT-rites that "between the Elbe 
and Scheldl" (that is, including with the 
Netherlands some of North Germany) 
"more than 2,000 square miles have been 
reclaimecl from river and sea in the past 
300 years, ' ' tells ns also that "the most gi- 
gantic dylie system in the world is that of 
the Hoangho, by which a territory of the 
size of Ellgland is won from the water for 
cultivation." O r  we might take the dif- 
ferent objects which have impelled men 
here and there to dry up water and bank 
out sea. Agricnlture has not been the only 
object, nor yet rrelaiining for town sites. 
Thns, in order to worlc the hematite iron 
inines at  IIodbarrow, in Cumberland, an 
area of 170 acres was, in the years 1900- 
1904, reclaimed from the sea by a barrier 
over 1 2  miles long, designed by the great 
firm of marine engineers, Coode ancl 
Matthews, who built the Colombo break- 
mater. The reclaimed Iancl, owing to the 
subsidence caused by the workings, is now 
much below the level of the sea, IIere is 
an instance of reclamation not adding to 
agricnltural or pastoral area, but giving 
mineral wealth, thereby attracting popu- 
lation ancl enriching a district. 

Row far  bas land been drowned by the 
agency of man? Again the total area is a 
negligible quantity, but again, re1 atively 
to small areas, it has been appreciable, and 
the indirect effects have been great. The 
necessities of town life are responsible for 
new lalces aitd rivers. Such are the great 

reservoirs and aclmedncts by which water is 
being brought to New Yorlc front the Cats- 
lcill n'lountains, a worlc ~vliich the writer in 
the Tinzes has described as "hardly sec-
ond in magiiitade and importance to the 
I'anama Canal." 111 Great Britain cities 
in search of water snpply have ordered 
houses, churches, fielcls to be drowned, 
and small lakes to come into existence. 
Liverpool created l ~ d e  Vyrnury in n'lonl,- 
gomeryshiiSe, with a length of nearly five 
miles and an area of 1,121 acres. Birming-
ham is the parent of a similar lake in a 
mild Radnorshiro valley near my old home. 
The water is not carried for anything like 
the distance from bfuiidariug to Kalgoorlie, 
and on :z much greater scale than these 
little lal<es in Wales is the reservoir now 
being formed in New South Wales by the 
Rurrinjnclc dam, on the i\lurrambidgee 
River, tnhich, as T read, is, or will be, Porty- 
one miles long, and cover an area of twenty 
square miles. If I understand right, in 
this case, by holding up the waters of a 
river, a long narrow lake has been or is be- 
ing called into existence. 11 still larger vol- 
ume of water is gathered by the great As- 
souan darn, which holds up the Nile at  the 
head of the First Cataract, washing, and 
at  times submerging, the old temples on 
the Tsland of Philn: in midstream. First 
completed in 1902, the dam was enlarged 
and heightened by 1912; and the r e s ~ ~ l t  of 
the dam is at  the time of high Nile to cre- 
ate a lake of some 65 square miles in area, 
as ~vell as to fill up the channel of the river 
for many miles up stream. ~ l l u s t r a t i ~ n sof 
artificial lalies might be n~ultiplied from ir- 
rixation works in India. An official report 
on the state of IIyderahad, written some 
years ago, has the following reference to the 
tanlcs in the granitic country of that state: 
"Tt i~re  are no natural lakes, but from the 
earliest times advantage has been taken of 
the unclalating character of the country to 
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dam up  some low ground or  gorge between 
two hills, above which the drainage of a 
large area is collected. Such artificial 
reservoirs are peculiar to the granitic coun- 
try, and wherever groups of granite hills 
occur tanks are sure to be found associated 
with them." Take again the great ship 
canals. The Suez Canal runs for 100 miles 
from sea to sea, though for part of its 
course i t  runs through water, not through 
sand. I t  is constantly growing in depth 
and width. Its original depth was 264 feet; 
i t  is now, for nine tenths of its length, over 
36 feet, and the canal is to be further deep- 
enecl generally to over 39 feet. I t s  original 
width a t  the bottom was 72 feet; i t  is now, 
for most of its course, over 147 feet; in 
other words, the width has been more than 
doubled. A writer in the Times on the 
wonderful Panama Canal said: "The locks 
and the Qatun danl have entailed a far  
larger displacement of tho earth's surface 
than has ever been attempted by the hand 
of man in so limited a space." Outside 
the locks the depth is 45 feet, and the min- 
imum bottom midth 300 feet. The official 
handbook of the Panama Canal says : "It is 
a lake canal as well as a locli canal, its doini- 
nating Pcature being Gatun Lake, a great 
bocly of water covering about 164 square 
miles." The canal is only fifty miles long 
from open sea to open sea, Dom shore line 
to shore line only forty. But  in making i t  
man, the geographical agency, has blocked 
the waters of a river, the Chagres, by builcl- 
ing up  a r-idge which connects the two lines 
of hills between which the river flows, this 
ridge being a dam 12 miles long, nearly 
half a niile wide at  its base, and rising to 
105 feet above sea-level, with the result that 
a lake has come into existence which is three 
quarters of the size of the Lake of Geneva, 
and extends beyond the limits of the Canal 
zone. 

Ur. Marsh, in his book, referred to fa r  

more colossal schenles for turning land into 
water, such as flooding the African Sahara 
or cutting a canal from the Mediterranean 
to the Jordan and this submerging the basin 
of the Dead Sea, which is below the level of 
the ocean. The effect of the latter scheme, 
he estimated, would be to add from 2,000 to 
3,000 square miles to the fluid surface of 
Syria. All that can be said is that tlie wild- 
cat schemes of one century often become 
the domesticated possibilities of the next 
and the accomplished facts of the third; 
that the more discovery of new lands passes 
out of sight the more men's energies and 
imagination will be concentrated upon cle- 
veloping and altering what is in their 
keeping; and that, judging from the past, 
no unscientific man can safely set any 
limit whatever to the future achievements 
of science. 

But now, given that the proportion of 
land to water and water to land has not 
been, and assuming that i t  will not be, ap- 
preciably altered, has water, for practical 
purposes, encroached on land, or land on 
water? In  many cases water transport has 
encroached on land transport. The great 
isthmus canals are an obvious instance; 30 

are the great Canadian canals. The ton- 
nage passing through the locli-s of the Sault 
St. Marie is greater than that which is car- 
ried through the Suez Canal. Waterways 
are made where there was dry land, and 
more often existing inland waterways are 
converted into sea-going ways. Manchester 
has become a seaport through its ship 
canal. The Clycle, in Mr. Vernon Bar- 
court's words, written in 1895, has been 
"converted from an insignificant styeam 
into a deep navigable river capable of giv-
ing access to ocean-going vessels of large 
draught up to Glasgow." I n  1758 the 
Clyde at  low water a t  Glasgo-cv was only 
15 inches deep, and till 1818 no seagoing 
vessels came up to Glasgow. I n  1895 the 
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depth a t  low water was from 17 to 20 feet, 
and steamers with a maximum drsngllt of 
25; feet could go up to Qlasgow. This was 
the result of cl~edging, deepening and 
widening the river, and increasing the tidal 
flow. The record of the Tyne has loeen sirn- 
ilar. The effect of dredging the Tyne was 
that in 1895-1 quote Mr. Harcolrrt again 
-"Between Shielclz: and Ne~castle, where 
formerly steamers of only 3 to 4 feet 
draught used to ground for hours, there 
is now a depth ol '70 feet throughout at the 
lowest tides." It is because engineers have 
artificially improved nature's work on the 
Clyde and the Tyne that these rivers have 
becomc homes of shipbuiltling for the whole 
world. Building training walls on the 
Seine placed Ronen, seventy-eight miles up 
the river, high among the seal3orts of 
France. The Elbe and the Rhine, the giant 
rivers 3lississippi and St. Lawrence, an11 
many other rivers, have, as uTe all know, 
been wonderfully transformed by the lland 
of the engineer. 

I h t  land in turn, in this matter of trans- 
port, has encroacheci upon sea. I n  old 
clays, when roads were few and bad, when 
there were no railways, and when ships 
were small, it was all-important to bring 
goods by water a t  all parts as far  inland as 
possible. I11 England there were numerous 
flourishing little ports in till the estuaries 
and ilp the rivers, which, under nloderll 
conditions, have d~cayecl. No one now 
thinlis of Canterbary ancl IVinchester in 
connection with seaborne traffic; but Mr. 
Belloc, in "The Old Road," a clescription 
of the historical I'ilgrims' Way from Win-
chester to Catiterl)nry, points out how 
these two old-world cathedral cities tool* 
their origin ancl derived tllc7ir inlportance 
from the fact that each of them, Canter- 
hnry in particular, was within easy reach 
of the coast, where a crossing from B'rance 
would be made; each on a river--in the 

caw of Canterbury on the Stour ,just above 
the end of thr tideway. In  the days when 
the Islarid of Thanet was really an island, 
separated from the rest of Kent by an arm 
of the sea, and when the present insignjfi- 
cant river Stour was, in the words of the 
historian J .  R. Green, "a  wide ant1 nav- 
igable estuary," Canterbnry mas a focus 
to which the mercliancljse of six Rentish 
seaports was brought, lo pass on inland; 
it was in effect practically a seaport. NOW 
n~erch:lntlise, except pnreiy local traffic, 
comes to a Pew large port., only, and is car- 
ried direct hy rail to great distant inland 
centers. Reelns wrote that hays are con- 
stantly losing in comparative importance as 
the inland ways of rapid co~ninnnication 
increase; that, in all conntries intcrsectod 
with railways, indentations in the coast-
line have become rather an ohstaele than 
an advantage; and that maritime com-
merce tends more and more to take for its 
starting-place ports situated at the end 
of a peninsula. IIe argues, in short, that 
traffic goes on land as far  out to sea as pos- 
sible instcad of being brought by water as 
far  inland a s  possible. He clearly over-
stated the case, but my contention is that, 
for human pnrposes. the coast-line, lhough 
the same on the map, has  practically been 
altered by hnman agency. Ports have been 
brought to men as much as men to ports. 
We see before our eyes thc process going 
or1 of bridging India to Ceylon so as to 
carry goocls and passengers as Par by laud 
as possible, and in Ceylon %Ire see the great 
n;~tnral harbor of Trincomalee practically 
deserted and a wonderful artificial harl>or 
created at thc center of population, Co-
lombo. 

But let us carry the argument a little 
further. Grrat Britain is an island. ITn-
less there is some great convulsion of na-
ture, to all time the Strait of Dover will 
separate i t  froin the contineilt of I~:~i:nmpc:. 
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Yet we have a t  this moment a renewal of 
the scheme for a Channel tunnel, and at  
this moment men are flying from England 
to France and France to England. Suppose 
the Channel tunnel to be made; suppose 
flying to be improved-and it is improving 
every day-what will become of the island ? 
What will become of the sea? They will be 
there and will be shown on the map, but 
to all fiuman intents and purposes the 
geography will be changed. The sea will 
no longer be a barrier, it will no longer be 
the only high-road from England to 
France. There will be going to and fro on 
or in dry land, and going to and fro neither 
on land nor on sea. Suppose this science 
of aviation to make great strides, anci 
heavy lt3acls to be carried in the air, what 
will become of the ports, and what will be- 
conie of sea-going peoples? The ports will 
be there, appearing as now on the map, but 
Birmingha,m goods will be shipped a t  Bir- 
mingqlain for foreign parts, and Lithgow 
will export mineral direct, saying good-bye 
to the Blue Mountains and even to Sydney 
harbor. 

Now, in ;saying this I may well be told by 
my scientific colleagues that it is all very 
well as a pretty piece of fooling, but that it 
is not business. I say it as an unscientific 
inan with a profound belief in the limitless 
possibilities of science. IIow long is it since 
i t  was an axiom that, as a lamp of iron 
sinks in water, a ship made of iron could 
not possibly float? Is i t  fatuous to contem- 
plate that the conquest of the air, which is 
11ow beginning, will make it a highway for 
commercial purposes 4 We have aeroplanes 
already which settle on the water and rise 
again ;we are following on the track of the 
gulls which we wonder at far  away in the 
limitless waste of ocean. A century ancl s 
half ago the great Eclmund Burke ridiculed 
the idea of representatives of the old North 
American colonies sitting in the Imperial 

Parliament; he spoke of any such scheme 
as fighting with nature and conquering the 
orcler of Providence; he toolr the distance, 
the time which would be involved-six 
weeks from the present United States to 
London. If any one hacl told him that what 
is happening now through the applied 
forces of science might happen, he rvould 
have callecl him a madman. Blen think in 
years, or at  most in lifetimes; they ought 
sometinies to think in centuries. I believe 
in Reelus 's words, "All iiian has hitherto 
clone is a trifle in comparison with what be 
will be able to effect in future." Science is 
like a woman. She says no again and again, 
but means yes in the end. 

I n  dealing with land and water I have 
touched up011 natural divisioiis and natural 
boundaries, which are one of the provinces 
of geography. Flying gives the go-by to all 
natural clivisions and boundaries, even the 
sea; but let us come down to the earth. 
Isthmuses are natural divisions between 
seas; the ship canals cut them and link the 
seas-the canal through the Isthmus of Cor- 
inth, the canal which cuts the Isthmus of 
Perelcop between the Crinlea and the main- 
land of Russia, the Baltic Canal, the Suez 
Can-al, the Panama Canal. The Suez ~ i n a l ,  
it will be noted, though not such a wonder-
ful feat as the Panama Canal, is more im- 
portant from a geoeraphical point of view, 
in that an open cut has been made from sea 
to sea without necessity for locks, which 
surmount the land barrier bnt more or less 
leave i t  standing. Inland, what are natural 
divisions? Jlountains, forests, deserts, and, 
to some extent, rivers. Take mountains. 
' High, massive mountain systems, " writes 
Miss Semple,"present the most effective bar- 
riers which man meets on the land surface 
of the earth." But are the Rocky Moun- 
tains, for instance, boundaries, dividing 
lines, to anything like the extent that they 
were now that railways go through and 
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over them, cariying hundreds of human 
beings back and fore day by day ? On what 
tel'lns did British Colunlbia join the Do- 
minion of Canada? That the natural bar- 
rier between them should be pierced by the 
railway. Talrc the Alps. The canton Tic- 
ino, running down to Lalie ITaggiore, is po- 
litically in S~\iitzcrland; i t  is wholly on the 
soulE~ern siclc of the Alps. I s  not the posi- 
tion entirely changed By the St. Gotbard 
tunnel, running from Swiss I erritoly into 
Swiss territory on either side of the rnoun- 
tains 9 

If, in the Bible language, i t  requires Iaith 
to remove mo~zntains, i t  is not wholly so 
with otlicr natnral boundaries. Forests 
were, in old days, very real natural divid- 
ing lines. Thcy miere so in England, as in 
our own day they have been in Central 
Africa. Retween forty ancl fifty years ago, 
in his "IIistorical Maps of Eng!ancl,"Pro- 
fessor C. 11. Pearson, xvhose name ir pea ell 

knox~n and honored in A~lstralia, laid down 
that England mas settled frorn east and 
tvcst, bccanse over against Gaul were heavy 
woods, greater barriers t>han the sea. Kcnt 
was cut off from Central England by the 
Andred Weald, said to have been, in Icing 
Alfred's time, 120 milcs long and 30 broad. 
Elem are Professor Pearson's wortls: "'l'he 
axe of tlie woodman clearing away the Eor- 
ests, thc labor of nameless generations re- 
claiming the fringes of the fens or makinc 
their islands habitable, have gradually 
transformed liln~land into one country, in- 
habited by onc pcople. But  the early infln-
enccs of the 11-oods and fens are to irolatp 
nncl ciivide." 7'11~s the cuttii~g clown of 
trces is sometimes a good, not an cvil, and 
there are somc n:~tural bonadaries which 
marl c:Ln a~holly obliterate. 

Can the samc be said of deserts? Thcy 
can certainly be pierced, like isthmnscs ai:d 
like mountains. Thc Australian dcscrl, is 
a natural division between western and 

south Australia. The dcsert will be there, 
a t  any rate for many a long day after the 
transcontinental railway has been finished, 
but will i t  be, in anything like the same 
sense as before, a barrier placed by nature 
and respected by man? Nor do railways 
end with simply giving continuo~xs com- 
munication, except when they are in tun- 
nels. As we all know, if population is avail-
able, they bring in their train clevelopment 
of the land thro-r~gh which they pass. Are 
these deserts of the earth always going to 
remain "deserts idle"? I s  man going to 
obliterate them? In  the days to come, will 
the desert rejoice and blossonl as the  rose? 
What will dry farming and what will af- 
lorestation have to m y ?  I n  the evidence 
talcen in Austr:rlia by the Tlominions 72oyal 
Commission, the Cornrnissioner for 11-riga- 
tioa in New South Walcs tells us that "the 
dry farming areas are carried out westward 
into what are regarded as arid lands every 
year." and that. in hi? opinion, "we are 
merely on the fringe of dry farn~ing " in 
Australia. A hoolc has lately been pub- 
lishcd entitled "The Conqlicst of the Des- 
ert." The writcr, Dr. 3Iacdonald, dcals 
with the Kdahari Desert in South Africa, 
which he lmo~vs \\-ell, ancl For thc conquest 
of the desert he lays down that thrce things 
are essential -population, conservation R nd 
aRorestation. 1Ie points out in words 
which might Eia~~e becn cinbodicd in Mr. 
Marsh's hook, how the clcqert zone has ad- 
vanced through the reekless cutting of trees, 
and how i t  can be flung back again by tree 
barriers to the sand dunes. Cy comiserva-
tint1 he means the system of dry farming so 
successful in the United Statrs of America, 
~vhicli preservcs the nzoistarc in the soil 
and mdies the clesc~rt produce finc crops of 
clnrum wheat ~vithont a drop of rain falling 
upon it from scedtin~e So harvest, arid he 
addresses his boolr "to the million scttlers 
of to-morrow upon the dry and desert lands 
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of South Africa." If the settlers come, he 
holds that the agency of man, tree-plant- 
ing, ploughing and harrowing the soil, will 
drive back and kill out the desert. The ef- 
fect of tree-planting in arresting the sand 
dunes and reclaiming desert has been very 
marked in the Landes of Gascony. Here, 
I gather from Mr. Perkins's report, are 
some 3,600 square miles of sandy waste, 
more than half of which had, as far  back 
as 1882, been converted into forest land, 
planted mainly with maritime pines. 

What, again, will irrigation have to say 
to the deserts? Irrigation, whether frorn 
undergronnd or from overgro~znd waters, 
has already changed the face of the earth, 
and as the years go on, as knowledge grows 
and wisdom, must inevitably change i t  
more and more. I read of underground 
waters in the Kalaliari. I read of them too 
in the Libyan Desert. I n  the Geograph-
ical Journal for 1902 i t  is stated that a t  
that date nearly 22,000 square miles in the 
Algerian Sahara had been reclaimed with 
water from artesian wells. What artesian 
and sub-artesian water has done for Aus- 
tralia you all know. If i t  is not so much 
available Cor agricultural purposes, i t  has 
enabled flocks and herds to live and thrive 
in what would be otherwise arid areas. 
Professor Gregory, Mr. Gibbons Cox, and 
others have written on this subject with ex- 
pert knowledge; eviclence has been collected 
and published by the Dominions Rogd 
Commission, but I must leave to more 
learned and more controversial men than I 
am to discuss whether the supplies are 
plutonic or meteoric, and how far  in this 
matter you are living on your capital. 

If tve turn to irrigation from overground 
waters, 1hesitate to take illustrations from 
Australia, because my theme is the blotting 
out of the desert, and most of the Austral- 
ian lands which are bcing irrigated from 
rivers, and made scenes of closer settlement, 

would be libeled if classed as desert. Mr. 
Elwood Meatl told the Royal Commission 
that the state irrigation works in Victoria, 
already completed or in process of construc- 
tion, can irrigate over 600 scluare miles, 
and that, if the whole water supply of the 
state were utilized, more like 6,000 square 
miles might be irrigated. The B~~r r in juck  
scheme in New South Wales will irrigate, 
in the first instance, not fa r  short of 500 
square miles, but may eventually be made 
available for six times that area. If we 
turn to irrigation works in India, i t  appears 
from the second edition of Mr. Buckley's 
work on the snbject, published in 1905, that 
one canal system alone, that of the Chenab 
in the Punjab, had, to quote his words,. 
turned "some tn-o million acres of wilder- 
ness (over 3,000 square miles) into sheets 
of luxuriant crops." "Before the con-
struction of the canal," he writes, "it was 
almost entirely waste, with an extremely 
small population, which was mostly nomad. 
Some portion of the country was wooded 
with jungle trees, some was coverecl with 
small scrub camel thorn, and large tracts 
were absolutely bare, producing only on 
occnsions a brilliant mirage of unbounded 
sheets 01 fictitious water." ?'he Chenab 
irrigation wor-ks have provided for more 
than a million of human beings; and, ta- 
king the whole of India, the Irrigation 
Commission of' 1901-03 estimated that the 
amount of irrigated land at  that date was 
68,750 square miles; in other words, a con- 
siderably larger area than England anti 
Wales. Sir William Willcocks is now re- 
claiming the delta of the Euphrates and 
Tigris. The area is given as nearly 19,000 
square miles, and i t  is described as about 
two thirds desert and one thircl fresh-
water swamp. Over 4,000 square miles 
of the Gezireh Plain, between the Blue 
and the White Nile, are about to be re-
claimed, mainly for cotton cultivation, 
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by constructing a dam on the Blue Nilc a t  
Sennaar and cutting a canal 100 miles long 
51-hieh, if 1 uncierstand right, will join the 
White Nile thirty miles sorltl~ of TGhartotun. 

With the aclvanee of science, with the 
growing prcssnre of population on the sur- 
face of the earth. SOI-C~II,U' rccliiniiitioiion 
as a necessity for life, is it too rrn~ch to con- 
tcinpl;ltc that human agency in the cornin? 
time ivill largely obliterate the deserts 
which non- appear on our maps? I t  is for 
the yotmg peoples of the 131-itish Empire 
to take a lend in--to cirrote a phrase from 
Tiorcl Durham's great report-"the urar 
\+it11 the ~~~i lderness ."  and the great feat of 
carryin% ~vatcr  for 350 miles lo Kalgoor- 
lie, in the very heart of the ~ilild(lrncss, 
shows that hnstralians are secoiicl to nonc 
in the ranli-s of this war. 

It is a, commonplace that rive]-s (lo not 
n ~ a k e  goo([ botlndarics b ~ c a u s c  they atbe 
easy to cross by boat or. bridqe. Pascal 
sitys of them tha t  they are "des chemiris 
111d marchent" (roads that mnovc), and we 
Iiavc seen how theie roilds have bee11 and 
are be in^ ilnprovecl by man. "Rivers 
unite," says ;\2i.;i Semplc; and again, 
'"Rivers mag serve as political lines of 
tlemarcation, and therefore fix political 
frontiers, bn t  they can never take the place 
of na t i~ml  bor~ndarics. All the same, in 
old times, a t  any rate, rive]-s were very ap- 
preciable dividing lines, and -cvhen you get 
back to sonrethiny likc. hnrharinm, that is 
to say in  time of war, i t  is realized how 
powerful a harrier ir a riv?r. Taking, 
then, rivers as in some sort natural bonn- 
clarics, or t r r a t i r i ~  tllclin only as  political 
bourldaries, the point ~vhich I wisli to em- 
phasize is that  they are beeominc boun-
cla~ics which, with rnoclc'rri seient ific appl i- 
ances, inap be shifted at  the will of man. 
In the days to come the tliversior~ 01r i ~ c r s  
may I~eco~ne the diversion of a new racr of 
despotic r a l e ~ s  ivjtl.1 infinitely groatcr 

power to carry out their will or their 
whim than tlic l'haraohr possessed -cvhcn 
they built the Syrnniicls. Yon in ,ltlstralia 
lrnow how thorny a. cyuestion is that of the 
control of' t h ~  hlnrray a~lcl its tribntarics. 
l'herc are water\.rrays conventions bct~vcen 
Canacla and the I'nitetl Statcs. Security 
for the hea i l~~a tc r s  of the Nile was, ancl is, 
a prime necessity for the Rurlar~ and 
Kgypt. The Enphrates i b  being turnc.d 
from one channel into another. What in- 
linite possibilit~es of politicaal ancl gco-
graphical complications doer man's grow- 
ing cotitrol over the ffow of rivcrs prcscnt ! 

Tlms I have given you Coi~r Bincls oi' I)al.-
viers or divisions set by natirre apon the 
face of the ear.tlr--~nuantains, forests, clcs- 
erts, rivers. The first, the monnlnins, man 
can not renlove, but he can and ht. docs go 
thr~ough them to save the trouble :ind cliffi- 
c~ l l ty  of goinq over tllem. The second, thc 
forests, he has largely cleared away alto- 
gether. Thr third, the deserts, 11e is begin- 
riiug to treat lilrc the forests. The fourth, 
thc rivers, hc is beginning to shift >then i t  
suits his purpose ilncl to real~litte their f lo?~ 
a t  will. 

I turn to clin~ntc. Climates are hot or 
cold, wet or dry, healthy or unllet~lthy. 
l lere  our olcl Criencls thc trees have much 
to say. Climates beyond clispute bccomc~ 
at once hotter ancl colcler when trees have 
been cat clown arrci the face of the earth 
has been laid \)are; they hecornc dryer \>r 
~r~ois ter  rlestroyed 01-according as trces 
lrces are plantecl and hold the mojsture; 
the c~itt ing and plar~t i r~gof fiinbcr affects 
cithclr one way or the other the health of a 
district. 'I'he tilling of  the soil nrodifes thc 
c1im;lte. 'llhis has been the case, accordin:. 
to ger~rral opinion, i n  the norlhwcst 11' 
Canada, though I have uot been aide to sc- 
cure any official statistics on the suhjrct. 
Zo winter time b~solren or. ~~ louqhedland 
iloer not lrolcl thc morn and ice to the s;rrne 
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extent as the unbrolren surface of the 
prairie ;on the other hand, i t  is more reten- 
live at once of moisture aiid of the rays of 
tlle sun. The result is tbat the wheat zone 
has moved further north, and that the in- 
tervention of man has, a t  any rate for agri- 
cultural purposes, made the climate of the 
great Canadian northwest perceptibly 
more favorable than i t  was. I n  Lord 
Strathcona's view, there xvas some change 
even before the settlers came in, as soon a? 
the railxi and telegraph lines of the Ca-
nadian I'acific Railway were laid. He told 
me that in carrying the line across a desert 
belt i t  mas Pound that, within measurable 
distance of the rail and the telegraph line, 
there wsis a distinct increase of dew and 
moisture. I must leave it to men of science 
to say whether thjs was the resndt of some 
electrical or other force, or ~ ~ h e t h e r  what 
was observecl mas due simply to a wet cycle 
coinciding with the laying of the rails and 
the erection of the wires. I am told that i t  
is probably a coincidence of this kind, 
~vhich accounts for the fact that in the 
neighborliooci of the Assouan dam there is 
a t  present a small annual rainfall. whereas 
in past years the locality was rainless. 
Reference has already been made to the ef- 
fect of cultivation in the Kalahari Desert 
in increasing the storage of moisture in 
the soil. Rut i t  is ~ i h e n  me colne to the 
division between healthy and unhealthy 
climates that the effect of science upon cli- 
mate is most clearly seen. The great re-
searches of Ross, 31anson and many other 
men of science, British and foreign alike, 
who have traced malaria and yellow fever 
baclc to the mosquito, nncl assured the pre- 
vention and gradual extirpation of tropical 
diseases, bid fair to revolutionize. clirl~atic 
control. Note, however, that in our peni- 
tent desire to preserve the wild fauna of 
the earth we are also establisliing pre-
srrsrcs for mosquitoes, trypanosomes and 
the tsetse fly. 

Nowhere have the triumphs of medical 
science been more conspicuous than where 
engineers have performed their greatest 
feats. De T~esseps decided tbat Ismailia 
should be the headquarters of the Suez 
Canal, but the prevalence of malaria made 
it necessary to transfer the headquarters to 
Port Said. I11 1886 there were 2,300 cases 
of malaria a t  Ismailia; in 1900 almost ex- 
actly the same number. I n  1901 Sir Ron- 
ald Ross was called in to advise; in 1906 
there were no fresh cases, aiid the malaria 
has been stamped out. De Lessep 's attempt 
to construct the I'anama Canal was de-
feated largely, if not mainly, by the fright- 
ful death-rate among the laborers; 50,000 
lives aye said to have been lost, the result 
of malaria aiid yellow fever. When the 
Americans tool< up the enterprise they 
started with sending in doctors and sanitary 
experts, and the result of splendid medical 
slcill and sanitary administration was that 
nialaria aiid yellow fever were practically 
killed out. '['he I'anama Canal is a glorions 
creation of niedical as well as of engineer- 
ing science, aiid this change of climate has 
been mainly due to reclamation of pools 
and swamps, and to cutting down bush, for 
exTen the virtuous trees, under some concli- 
tions. conduce to nialaria. 1~4aii is a geo- 
graphical agency, and in no respect more 
than in the effect of his handiwork on cli- 
mate, for climate determines products, hu-
man and others. Science i~ deciding that 
animal pests shall be extirpated in the 
tropics, and that there sliall be no climates 
~vhich shall be barred to white men on the 
ground of danger of infection from trop- 
ical diseases. 

TC we turn to proclucts. i t  is almost saper- 
flrlous to give illustrations of the cllangrs 
wrought by man. As the incoming white 
man has in many places supplantecl the 
colorecl aboriginal, so the plants and the 
living creatures brought in by the white 
man have in many cases, tzs you lino-cv well, 
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ousted the Aora and fauna of the soil. 
Bere is one well-known illustration of the 
immigration of plants. Charles Darwin, 
on the voyage of the Bcagle, visited the is- 
land of St. Helena in the year 1836. IIe 
wrote "that the number of plants now 
found on the island is 746, ancl that out of 
these fifty-two alone are indigenous spe- 
cies." The immigrants, he said, had been 
imported mainly from England, but some 
from Australia, and, he continued, "the 
many imported species must have de-
stroyed some of the native kinds, and i t  is 
only on the highest and steepest ridges 
that the indigeno~xs flora is now predomi- 
nant." 

Set yourselves to write a geography of 
Arlstralia as Australia was when first made 
known to Europe, and compare it with a 
geography now. Suppose Australia to 
have been fully cliscovered when Euro-
peans first reached it, but consider the sur- 
face then and the silrface now, ancl the liv- 
ing things upon the surface then and now. 
Will not man have been found to be a 
geographical agency? ITom much waste 
land, how many fringes of desert have been 
re~laimecl? The wilclerness has become pas- 
lure land, and pasture land, in turn, is be- 
ing converted into arable. 'Phe Blue Iloun- 
tains, ~vliich barred the way to tlie interior, 
are now a health resort. Let us see what 
Sir Josc.ph Banks wrote alter his visit to 
Australia on Captain Cook's first voyage in 
1770. TTe has a chapter headed "Sorne Ac- 
count of that part of New IIolland now 
called New South W%les. " New LIollancl he 
thought "in every rpspect the most barren 
country I have seen ' ' ;"the fertile soil bears 
no kind of proportion to that which seems by 
nature doomed to everlasting barrenness." 
"In the whole length of coast which we 
sailed along there was a very umrsual same- 
ness to be observed in the face of the coun- 
try. Barren i t  may justly be callecl, and 

in a very high degree, so far, a t  least, as we 
saw." I t  is true that he only saw the land 
by the sea, but i t  was the richer eastern 
side of Australia, the outer edge of New 
South Wlales ancl Queensland. What ani- 
mals did lie find in Australja? He "saw 
an animal as large as a greyhound, of a 
mouse color, and very swift. " "He was 
not only like a greyhound in size and run- 
ning, but had a tail as long as any grey- 
hound's. What to lilien him to I could not 
tell." Banlrs hacl a greyhound ~vitll him, 
which chased this animal. "We observed, 
much to our surprise, that, instead of going 
upon all fours, this minial went only on 
t~vo legs, making vast borxnds. " I-Ie forrnd 
out that the natives called i t  lcangooroo, 
and i t  mas "as large ax a niicldling lamb. " 
I-le found "this immense tract of land." 
which he said was considerably larger than 
all Europe, '9hinly inhabited, even to ad- 
miration, at least that part of it that we 
saw." ITe noted the Tndians, as he called 
them, whom he thought "a very pusillani- 
mous people. " They "seenled to have no 
idea of traffic"; they had "a wooden 
weapon made like a short scimitar." Sup-
pose a new Sir Joseph Banlrs came down 
from the planet Mars to visit Australia at  
lliis moment, what account ~vould he give 
of it in a geographical hancl1)ook for the 
cliildren of hfars? 13e wonlcl modify the 
views about barrenness, if he saw the cor~i- 
fields and flocks and herds; if he visited 
Adelaide, he would change his opinion as 
to scanty population, though not so, per- 
haps, if he went to the back blocks. ITe 
would record that the population mas al-
most entirely white, apparently akin to a 
certain race in the North Sea, from which, 
by tradition, they had come; that thcir 
worst enemies could not call them pusillani- 
mous; that they had some ideas of traffic, 
and used other n-eapons than a wooden 

scimitar; and he ~voulcl probably give the 
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first place in animal life not to the animal 
lilie a greyhound on two legs; but to the 
middling lamb, or perhaps to the ubiqui- 
tous rabbit. Australia is the same island 
continent that i t  always was; there are the 
same indentations of coast, the same moun- 
tains and rivers, but the face of the land is 
different. In  past years there was no town, 
and the country was wilderness ;on the sur- 
face of the wilderness many of the living 
things were different; and from under the 
earth has come water and mineral, the ex- 
istence of which was not suspected. A cen- 
tury hence i t  will be different again, and I 
want to see sets of maps illustrating more 
clearly than is now the case the changes 
which successive generations of men have 
made and are making in the face of Aus- 
tralia ancl of the whole earth. 

More Iban half a century ago Buckle, in 
his "History of Civilization," wrote : 
"Formerly the richest countries were those 
in which nature was most bountiftll; now 
the richest countries are those in which 
nlan is most active. For in our age of the 
~ ~ o r l d ,if nature is parsimonious we linow 
11o.r~ to compensate her deficiencies. If a 
river is difficult to navigate, or a country 
difficult lo traverse, an engineer can correct 
the error and remedy the evil. If y e  have 
no rivers we malie canals; if we have no 
natural harbors we make artificial ones." 
These words have a double force at  the 
present day and in the present surrouncl- 
ings, for nowhere has man been more active 
as a geographical agency than in Australia ; 
and not inside Australia only, but also in 
regard to the relations of Australia to the 
outside world. 

An island continent Australia is still, and 
always will be, on the maps. It always will 
be the same number of miles distant from 
other lands; but will these maps represent 
practical everyday facts? What do miles 
mean when i t  takes a perpetually dimin- 

ishing time to cover them? Is i t  not truer 
to facts to measure distances, as do Swiss 
guides, in Stunden (hours) ? What, once 
more, will an island continent mean if the 
sea is to be overlooked and overflown ? 'l'he 
tendency is for the world to become one; 
and we know perfectly well that, as fa r  as 
distance is concerned, for practical pur-
poses the geographical position of Aus-
tralia has changed through the agency of 
scientific man. If you come to think of it, 
what geography has been more concerned 
with than anything else, directly or indi-
rectly, is distance. It is the lino~vledge of 
other places not at  our actual door that we 
teach in geography, how to get there, what 
to find when we get there, and so fol~th. 
The greatest revolution that is bexng 
worked in human life is the elimination of 
distance, and this eliminatiou is going on 
apace. I t  is entering into every phase of 
public and private life, and is chanying it 
more and more. The most difficult and 
dangerous of all Iniperial problems at  this 
monient is the color problem, and this has 
been entirely created by hunian agency, sci- 
entific agency, bringing the lands of the 
colored and the white men closer together. 
Year after year, because distance is being 
diminished, coming and going of men ancl 
of products is multiplying; steadily and 
surely the world is becoming one continent. 
This is what I want geographers t.0 note 
and the peoples to learn. Geographers 
have recorded what the world is according 
to nature. I want them to note and teach 
others to note how under an all-wise Provi- 
dence it is being subdued, replenished, 
recast and contracted by man. 

CHARLESP. LUCAS 

PROPES8OE HUGO ERONECKEE 

HUGOKRONEOEER,for the last thirty years 
professor of physiology at; the University of 
Rerne, Switzerland, clied June 6. Although 


