








T ol .



AE

LESS
/190 4






THE
ENCYCLOPEDIA
AMERICANA

Editor in Chief Associate and Advisory Editors

Frederick Converse Beach | Simon Newcomb, Ph.D.,LL.D.,DSc.
Editor of The Scientific American James E.. Creighton, A.B., Ph.D.

Robert S. Woodward, C.E., Ph.D.

Managing Editor David Starr Jordan, Ph.D., LL D.

Russell Sturgis, AM.,PhD.F.ALA.
Edward Everett Hale, S.T.D., LLD.
Andrew C. McLaughlin, A.M.
Sylvester Burnham, D.D.
James H. Kirkland, Ph. D., LL. D.
Smith Ely Jelliffe, A.M., Ph.D.,M.D.
Allan Douglas Risteen, Ph.D.

John J. Wynne, S.J.
George Letchworth English A.A.AS.
SIXTEEN F
VOLUMES George McKinnon Wrong, M.A.
ILLUSTRATED Charles W. Colby, M.A., Ph.D.

Ty

SRR

THE AMERICANA COMPANY

NEW YORK 1904 CHICAGO




CoryrIiGHT, 1903
11
Fzeparick Converss Bmacu

SeeciaL NoTice.—The signed articles in this Encyclopedia have been written especially for
this work, and are fully protected by copyright as published. The nunsigned articles have also been
originally ?repared by the various department experts, and are fully protected by copyright as
issued. All rights are reserved, and privilege of publication of any portion of the Encyclopedia
Americana is expressly reserved by the publishers.



4

J /=1 0—-cs

A FEW OF THE

LEADING ARTICLES
IN VOLUME FOUR J_—

Written and Signed by Specialists

CANADA, DOMINION OF ..........cvvennn. His GRACE THE DUKE OF ARGYLE
CANNING INDUSTRY IN AMERICA . ... .ottt iiiiinninnnnnnn E. S. JUDGE
Secretary National Association of Canned Food Packers

CANON LAW L. it iiii i iiittinneneeeeennenns P. A. BaarrT, S.T.L,, LL.D.
Author of * Church and State in the United States of America’

CAR BUILDING INDUSTRY ...ttt iiiinnannnnns W. ]J. MCBRIDE
Vice-President American Car and Foundry Company

CARPET INDUSTRY IN AMERICA ...ttt SHEPPARD KNAPP
Of Sheppard Knapp & Co., New York

CARRIAGE AND WAGON INDUSTRY ......ciiviiiinnn.. CHAUNCEY THOMAS
Of Chauncey Thomas & Co., Boston

CASH REGISTER .. ... ittt it tiiiiiinnnnenns HENRY S. HALLWOOD
Hallwood Cash Register Co., Cleveland. O.

CASH REGISTER INDUSTRY ... .otiiiiiiini i it iiiinnnnnnn, A. A. THOMAS

Secretary National Cash Register Co.

CATHOLIC CHURCH, BENEFICENT EFFECTS OF THE
JAMES, CARDINAL GIBBONS

CATHOLIC CHURCH, ROMAN .. ... .. iiiiiiiiinnannnnnn. JoHN J. WYNNE, S.J.
Editor of ‘ The Messenger’

CAVALRY ... ittt it iiiitraeniniteatnenenennns GEN. W. H. CARTER
Army War College, Washington, D. C.

CAVE ANIMALS ..... ceeeeeas B ALPHEUS S. PACKARD
Brown University, Providence, R. 1.

CELTIC LANGUAGES, THE ..........ciivuunn e e JOSEPH FITZGERALD
Author of * Word and Phrase’

CEMENT ................ T SAMUEL SANFORD
Associate Editor ‘ Engineering and Mining Journal’

CENSUS ... .. iiiiiiiiiiiiiianee Ceteieentasieanae WILLIAM R. MERRIAM
Superintendent Twelfth Census

CENTRAL AMERICA .............coivunenn Cecereaseaaa.s MARRION WILCOX
Authority on Latin-America

CERAMICS.........oiiiiiiiin, B P CHARLEsS F. BINNS
New York State School of Ceramics

CHALK .. i i i it i it ROBERT THOMAS HILL
Of the United States Geological Survey

CHANCELLORSVILLE, BATTLE OF ...........oiiiiinnn. GEN. E. A. CARMAN
Of the United States War Department

CHANNING, WILLIAM ELLERY .........ctiiiii it OsCArR FAY Apayms
) Editorial Staffl ‘*Encyclopedia Americana’

CHARITIES, PUBLIC................. e, JoHN W. KELLER
Ex-Commissioner of Charities, New York

CHARLESTON, S. C. ............ e eeeeereti e i e HENRY TUPPER
Secretary Chamber of Commerce

CHARTER OAK ..... T ALBERT C. BATES

Librarian Connecticut listorical Society

LSy






CHATTANOOGA, BATTLE OF ............ P GEN. H. V. BOYNTON
" Of the United States War Department

CHATTANOOGA, TENN. ... ittt ittt itii i B. L. GOULDING
Vice-President Chattanooga Library Association

CHEMICAL ANALYSIS ... ittt ittt iii i i A. D. RISTEEN
Editorial Staff ‘ Encyclopedia Americana’

CHEMICAL INDUSTRY, THE ......... ... i, HENRY BOWER
Of Henry Bower & Son, Manufacturing Chemists

CHEMISTRY ... it ittt ettt F. W. CLARKE
Chemist for United States Geological Survey

CHEMISTRY IN HUMAN FROGRESS ...................... PETER T. AUSTEN
Late Professor Chemistry, Rutgers College

CHICAGO........... ettt HARRY PRATT JUDSON
Dean of the University of Chicago

CHICKAMAUGA, BATTLE OF....... F L T TP GEN. H. V. BOYNTON
Of the United States War Department

CHILD LABOR .. ittt iiteetetnnsnennrnaanennsnns HuGH F. Fox
President New Jersey State Board of Children's Guardians

CHILE OR CHILI ............coviannnn, e teteserie e MARRION WILCOX
Authority on Latin-America

CHINA AND JAPAN ... .. it it iiiiinn i WiLLiAM ELLIOT GRIFFIS
Author of * The Mikado's Empire’ and ‘America in the East’

CHINESE ARCHITECTURE AND ART .............ovvun, RUSSELL STURGIS
Author of *Dictionary of Architecture’

CHOLERA ... it ittt ine e enarsaenenans H. H. BIEDLER, M.D.
"Dean Baltimore University School of Medicine

CHORAL SOCIETIES ......ciiiiiiieinnennnennnnnns HENRY GORDON THUNDER

Conductor Philadelphia Chorus

CHRISTIAN ENDEAVOR, YOUNG PEOPLE'S SOCIETY OF ... FraNCIS E. CLARK
Founder of the Society of Christian Endeavor

CHRISTIAN SCIENCE ... ... i ittt ARCHIBALD MCLELLAN
Editor *Christian Science Journal’

CHRONOLOGY ..........ovvvnnnen ettt FORREST MORGAN
Connecticut Historical Society

CINCINNATI, OHIO . ...ttt ettt it ittt ienii i innaen, JubpsoN HARMON
Ex-Attoruney-General United States

CINCINNATI, UNIVERSITY OF...... Ceertei e HowarD AvEers, LL.D.
" President of the University of Cincinnati

CIRCULATION ... ittt iiiiineeiennaeaneannn., SMiITH ELY JELLIFFE

Editor ‘Journal Nervous and Mental Diseases’
CITIZENS' INDUSTRIAL ASSOCIATION OF AMERICA, THE ... Davip M. PARRY

President Citizens' Industrinl Association

CITY MAKING....... et e e teicere it ALBERT KELSEY
Civic Architect

CIVIL LAW Lt it i te i it eiiini e CHARLES F. BEACH, ]JR.
Lecturer on Equity Jurisprudence in the St. Paul College of Law

CIVIL SERVICE REFORM ... ... ittt iie e , EDWARD CARY

Assoclate Editor * New York Times'

CIVIL WAR IN AMERICA ... ... ittt GEN. H. V. BOYNTON

Of the United States War Department



or i

LT T B U

9

eoré&

horm

hw

iord

3

kw

KEY TO PRONUNCIATION.

far, father

. fate, hate

at, fat
air, care
ado, sofa
all, fall

choose, church

eel, we

bed, end

her, over: also Fr. e, as in de; eu,
as in neuf; and oew, as in boeuf,
coeur; Ger. 6 (or oe), as in
Skonomie.

befall, elope

agent, trident
off, trough
gas, get

anguish, guava

hat, hot

Ger. ch, as in nicht, wacht

what

file, ice

him, it

between e and i, mostly in Oriental
final syllables, as, Ferid-ud-din

gem, genius

quaint, quite

Fr. nasal m or n, as in embonpoint,
Jean, temps

ii Span. #, as ir cafion (cin’ydn), pifon
(pén’yon) .

ng mingle, singing

nk bank, ink

) no, open

oord not, on

") corn, nor

(4] atom, symbol

[ book, look

oi oil, soil; also Ger. eu, as in beuiel

6 or oo fool, rule

ouorow allow, bowsprit

s satisfy, sauce
sh show, sure
th thick, thin
th father, thither
f mute, use

uord but, us

1 pull, put

a between u and e, as in Fr. sur, Ger.
Miiller

v of, very

y (consonantal) yes, young

z pleasant, rose

zh azure, pleasure

! (prime), ” (secondary) accents, to indicate
syllabic stress
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ampos, Arsenio Martinez, ir-si’-
né-o mar-té’néth kim’pds, Spanish
military officer: b. Segovia, Spain,
14 Dec. 1834; d. 3 Sept. 1900. e
was graduated at the Military Staff
School in Madrid and appointed a
fieutenant in the army in 1858; served on the
staff of Gen. O'Donnell and became chief of
the battalion in the Morocco campaign of 1859;
was on duty in Cuba with the rank of
colonel in 1864-70; took part in suppressing
the Carlist insurrection and was promoted
brigadier-general in 1870; opposed the re-
public after the abdication of King Amadeus,
and was imprisoned as a conspirator. Under a
plea for permission to be allowed to serve as a
private, he was released and given command of
a division in the 3d Army Corps in 1874. In the
next two years he was constantly fighting the
Carlists, distinguishing himself at Las Munecas
and Galdames and causing the noted siege of
Bilboa to be raised. With Gen. Jovellar, he
called Alphonso XII. to the throne; was made
commander-in-chief of the Catalonia district, and
«crushed Don Carlos at Pena de la Plata in 1876.
For these services he was promoted captain-
eneral. In 1877 he was appointed commander-
in-chief in Cuba, and brought the revolution to
a close chiefly by means of concessions which,
as minister of war and premier in 1879, he en-
deavored unavailingly to carry out. He was
minister of war in 1881 and 1883, commander
of the Army of the North of Spain in 1884-s,
president of the Spanish senate in 1885;
and captain-general of New Castile in 1888. In
April 1805 he was appointed governor-general
and commander-in-chief in Cuba, and in Janu-
ary 1806 he was recalled to Spain. He found
the insurrection more formidable than he had
-anticipated, and his failure to pursue a vigorous
war policy caused much dissatisfaction in Spain.
On his arrival in Madrid he repeated his belief
that the trouble in Cuba could only be ended
by granting reforms. :

_Cam’pra, An’dra, French composer: b.
Aix, Provence, 4 Dec. 1660; d. Versailles, 29
July 1774. He ranks among the most distin-

) guishg;ilcomposers of operas, his themes being
ol. 4—1I

classical love stories, notably ¢The Triumph of
Love’; ‘The Amours of Mars and Venus’;
(Hippodamia’ ; etc.

Campus, the name given in most colleges
to the recreation ground more or less enclosed
by the college buildings. At Harvard the space
here indicated is known as the ®yard.”

Cam’pus Mar'tius (called also, by way of
eminence, Campus, merely) was a large place in
the suburbs of ancient Rome, consisting of the
level ground between the Quirinal, Capitoline,
and Pincian hills, and the river Tiber. From
the earliest times it seems to have been sacred
to the god Mars, from which circumstance it
received its name. It was originally set apart
for military exercises and contests, as also for
the meetings of the comitia by tribes and by
centuries. In the later period of the republic,
and during the empire, it was a suburban
pleasure-ground for the Romans, and was laid
out with gardens, shady walks, baths, etc.

Cam’pus Scelera’tus, a name given to a
spot within the walls of Rome, and close by the
Porta Collina, where those of the vestal virgins
who had transgressed their vows were entombed
alive, from which circumstance it took its
name.

Campvere’, now Veere, Vere, or Ter-Vere,
Holland, a maritime town in the province of
Zeeland and the island of Walcheren, four miles
north-northeast of Middelburg, on the Veersche-
gat, a sca-arm which separates Walcheren from
the island of North Beveland. It is fortified,
entered by four gates, has a harbor, a town-
house, and a market-place, but its trade has
greatly decreased. It is historically interesting
as being a place where the Scotch had a sepa-
rate community and various privileges. Pop.
9,000,

Camtoos’, a river of Cape Colony, which
falls into the sea west of Algoa Bay; length,
200 miles.

Camuccini, Vincenzo, vin-chént-zo ka-
moo-ché’'né, Italian historical painter: b,
Rome, about 1775; d. 1844. He followed the

seudo-classical style, and his pictures are of

arge size. Among his best-known works are



CAMUS —

Death of Casar’; ¢Death of Virginia’>; ¢The
Incredulity of Thomas’ ; ‘Horatius Cocles’ ; and
Death of Mary Magdalene.” He also excelled
in portraits.

Camus, Antoine de, in-twin dé ki-md,
French physician: b. 1722; d. 1772. He became
professor in the University of Paris in 1762; was
noted for the original character of his technical
publications and his literary ability, and was
the author of a comedy, ‘Love and Friendship? ;
a poem, ‘The Medical Amphitheatre’ (1745);
(Maladies of the Region of the Heart’; and
¢(The Medicine of the Mind’> (1753).

Camus, Armand Gaston, ir-min gis-ton,
French revolutionist: b. Paris, 2 April 1740; d.
2 Nov. 1804. A zealous and ascetic Jansenist,
and a master of ecclesiastical law, he was
elected advocate-general of the French clergy,
and in 1789 member of the States-General by
the people of Paris. He now appeared as the
resolute foe of the ancient régime, gained pos-
session of and published the so-called ‘Red
Book,”> with its details of expenditures so dis-
advantageous to the court and its ministers.
He was absent in Belgium during the king's
trial, but sent his vote for death. He was made
member, and afterward president, of the
Council of Five Hundred, but resigned in May
1797, and devoted his time to literature.

Cam’wood, Barwood, or Ringwood, a red
dye-wood (Baphia nitida) obtained in Brazil and
also in Africa. It once was common in the
neighborhood of Sierra Leone, and was also
found in Tonquin and other parts of Asia.
This wood is of a very fine color, and is prin-
cipally used in turnery for making knife-handles
and other similar articles. The dye, mordanted
with alum and tartar, obtained from it is bril-
liant, but not permanent.

Ca'na of Galilee, a town in Palestine, at
no, %reat distance from Capernaum, remarkable
chiefly as having been the scene of Christ’s first
miracle. It was there he turned water into
wine (John ii. 1). It was also the city of
Nathanael, and the place where Jesus was ap-

lied to by the nobleman from Capernaum on
half of his dying son, and with a word ef-
fected the cure. A long-established tradition has
identified it with a village bearing the name of
Kefr Kenna, which lies about four miles north-
east from Nazareth; but this has been disputed.

Canaan, ki‘'nin, the ancient name of the
country west of the Jordan, called also Chanaan,
and the Land of Canaan, after one of the sons
of Ham. The Greeks applied the term Cana to
the entire region between the Jordan and the
Mediterranean up to Sidon, afterward termed by
them Phceenicia, a name which by degrees came
to be confined to the north coast district, or
Pheenicia proper. Canaan is generally considered
equivalent to the Land of Israel or Palestine.
The term is so used in the Pentateuch, and in
the early history of the Hebrews it was synony-
mous with the “Land of Promise” In certain
passages in the Prophets the word seems to be
restricted in meaning to the maritime plain of
Palestine.

Ca’naanites, the general name for the
heathen peoples (Jebusites, Hittites, Amorites,
etc.) whom the Israelites found dwelling in
Canaan (q.v.), west of the Jordan, and whom
latterly they utterly subdued, though the sub-

CANADA

jugation was not quite complete till Solomon’s
time. They are believed to have been, in part
at least, of kindred race with the Israelites; and
some authorities find traces of their descendants
among the present inhabitants of Palestine. The
name Canaanites was also applied in a more re-
stricted sense to one of these peoples.

Canace, kin'd sé. (1) In Greek mythology,
a daughter of Zolus and Enarete, who was pun-
ished by death because of her unlawful passion
for her brother; she is mentioned in Gower’s
(Confessio Amantis,” and in Chaucer’s ‘Man of
Law’s Tale.> (2) In Chaucer’s ¢‘Squire’s Tale’
the daughter of King Cambuscan.

Can’ada, Dominion of, confederation of
British provinces in North America, the largest
of Great Britain’s colonial possessions, compris-
ing the provinces of Ontario, Quebec, Nova
Scotia, New Brunswick, British Columbia,
Prince Edward Island, and Manitoba, along
with a vast region in the northwest known as
the Northwest Territories, and certain other vast
regions not as yet under a regularly organized
system of government. The Dominion thus em-
braces the whole of British North America, with
the exception of Newfoundland and part of Lab-
rador (which belongs to Newfoundland), and its
area is not much less than that of Europe. The
following table shows the present areas of the
provinces of the Dominion, with their popula-
tions in 1891 and 1901. The total population in
1871 was 3,686,013,

Provinces Area il IR Pop. . Pop.

8q. miles| in 1891 in 1901

Ontario ... 223,000| 2,112,989| 2,167,978
uebec 347,350 1,488,586/ 1,620,974
ew Brunswick 27,700| 321,204 331,093
Nova Scotia ... .| 20,550| 450,523 459,116
Manitoba ......... crieeees 53.956 154,442| 246,464
British Columbia .........| 383,000 92,767| 190,000
Prince Edward Island..... 2,133| 109,088 103,258

Northwest Territories, etc.| 2,371,481 99,723| 220,000

Dominion of Canada......|3,448,170|4,829,411(5,338,883

Nova Scotia, New Brunswick, and Prince
Edward Island are called the maritime provinces,
though British Columbia is also a maritime
province. In the Northwest Territories are four
organized districts, Assiniboia, Saskatchewan,
Alberta, and Athabasca. There are also the dis-
tricts of Keewatin, Yukon, Mackenzie, Franklin,
and Ungava. The boundaries are: the Atlantic
on the east, the United States on the south, the
Pacific and Alaska on the west, and the Arctic
Ocean on the north.

Coasts.— On the east the coast-line is very ir-
regular, being marked by deep indentations and
fringed with islands. The province of Nova
Scotia forms an odd peninsular projection with
the Bay of Fundy between it and the mainland,
while north of it is the Gulf of St. Lawrence,
shut in from the Atlantic by Cape Breton and
Newfoundland. In the gulf are the island of
Anticosti and Prince Edward Island. The chief
features of the north coast are the archipelago
of the Arctic islands and the great opening of
Hudson Bay, connected with the Atlantic by
Hudson Strait, and having as its southern con-
tinuation James Bay. On the west coast are
Vancouver Island, the Queen Charlotte Islands,
and many others. The southern boundary is
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most remarkable for passing through the system
of Great Lakes— Superior, Huron, Erie, and
Ontario, between the last two of which are
Niagara Falls, partly belonging to Canada, partly
to the United States. To the Atlantic the drain-
age of these lakes is carried by the St. Lawrence,
with which river, and the great gulf into which
it expands, are connected the provinces of On-
tario, Quebec, New Brunswick, Nova Scotia, and
Prince Edward Island, together containing by
far the greater portion of the population og the
Dominion.

Surface.— With regard to the character of
the surface, Canada may be divided roughly into
three great regions: a region of woodlands and
hills or undulating ground in the east, an im-
mense region of prairies in the middle, and a
mountainous forest region in the west. The
chief mountain ranges of the east are north and
south of the St. Lawrence, and run nearly paral-
lel to that river, On the south are the ghick-
shock Mountains and the Notre Dame Range,
the former rising to the height of 4,000 feet. On
the north is the Laurentian Range (perhaps at-
taining 4,000 feet), running in a westerly direc-
tion from the Labrador coast to the Ottawa
River, and forming the watershed between the
rivers which flow into the St. Lawrence and
those which flow into Hudson Bay. The prairie
region and great wheat-producing tract extends
northwest of Lake Superior to the Rocky Moun-
tains. This is a great region of plains, with low
hills in some places; it is well wooded in many
parts, elsewhere bare or with an agreeable mix-
ture of woodland and prairie. Some portions
are decidedly infertile, but their area 18 small
compared with the whole. On the Pacific slope
we have a distinctly mountainous region, includ-
ing the Rockies, some peaks of which (Mt
Hooker, Mt. Brown) attain a height of about
16,000 feet, as also the Gold and the Cascade
ranges. This region, with its high mountains,
deep gorges or caiions, large and rapid rivers,
long and narrow lakes, great forests of gigantic
trees, and its narrow inlets, presents an aspect
peculiar to itself.

Lakes and Rivers.— The vast lake and river
systems which Canada possesses of its own, or
shares with the United States, give it a unique
character. Everywhere in the interior are rivers
and lakes. To Hudson Bay flow the Albany,
Nelson, Churchill, and many other streams; to
the Arctic Ocean, the Mackenzie, Coppermine,
and Back or Great Fish River; to the Pacific, the
Fraser, Skeena, Stickeen, etc. The basin of the
St. Lawrence, with the connected lakes, Superior,
Huron, Michigan, Erie, and Ontario, affords a
continuous waterway from the Atlantic to the
interior of the continent. To this system belong
the Ottawa, Gatineau, Richelieu, St. Maurice,
Saguenay, and other rivers. In the prairie re-
gion and the northwest are similar great lake
and river systems, formed by the Saskatchewan,
Nelson, Churchill, Athabasca, and Mackenzie
rivers, and the great lakes, Winnipeg, Athabasca,
Great Slave, and Great Bear. The Saskatche-
wan, lying in the heart of the rich wheat-growing
district, must in time prove a far more important
waterway than at present. The Mackenzie and
its connected lakes and rivers form the most
remarkable feature of the far northwest. This
river, including its tributary, the Peace, has a
length of perhaps 2,500 miles, and drains an
area of §50,000 square miles, or almost double

that of the St. Lawrence basin. Between the
Mackenzie system and Hudson Bay is a great
region called from its desolate character the
Barren Grounds.

Geology and Minerals— As regards the geo-
logical features of Canada, a great part of the
Dominion north of the St. Lawrence and west
of Hudson Bay is covered with archaan rocks
belonging to the Laurentian system, and consist-
ing largely of granite and gneiss, with quartz-
rock, schist, limestone, etc. South of the St.
Lawrence, in New Brunswick and Nova Scotia,
is a considerable development of carboniferous
strata. Between the archzan rocks and the
Rocky Mountains is a great area of secondary
(Mesozoic) strata. In the Rocky Mountain re-
gion the archzan, palzozoic, mesozoic, and ter-
tiary systems are represented. Canada has great
mineral wealth., Iron of the best quality has
been found in great abundance in Quebec, On-
tario, and British Columbia. The district round
Lake Superior and the upper part of Lake Huron
abounds in copper, and has much silver as well;
and Nova Scotia, Assiniboia, Alberta, and Brit-
ish Columbia are rich in coal. In Nova Scotia
there are a number of coal-mines worked; gold
is also obtained in some quantity, as well as iron.
Coal is worked in the northwest, and more ex-
tensively in British Columbia, which is also rich
in iron; but the most valuable mineral of the
latter is gold. Much gold has latterly been ob-
tained on the Klondike, near Alaska. Large
quantities of petroleum are obtained. The chief
oil district is the peninsula in the province of
Ontario formed by Lake Erie and Lake Huron
and the river St. Clair. Other useful mineral
products are salt, gypsum, phosphate of lime,
slates, asbestos, plumbago, antimony, and
building-stone.

. Animals.— The chief wild animals (some of
them represented by several species) are the deer,
buffalo, musk-ox, bear, wolf, fox, otter, beaver,
squirrel, raccoon, muskrat, and marten. The
buffalo is now scarce and will probably soon be
exterminated. The largest of the deer kind is
the moose, or elk, which is found in New Bruns-
wick, Nova Scotia, and in northern parts of
Quebec, as well as in the far west and northwest.
The reindeer is found in the north. The grizzly
bear is met with in the Rocky Mountains, and
the polar bear in the extreme north and north-
east. Fur-bearing animals are so numerous as
to have been a source of revenue to a large trad-
ing company like the Hudson Bay Company for
over two centuries. There are birds in great va-
riety, Canada having more than 700 of these in
all. They include the wild swan, wild turkey,
geese and ducks of various kinds, partridges,
quail, prairie-fowl, pigeon, woodcock, snipe,
plover, etc.; besides eagles, hawks, owls, and
many smaller birds, among which are two species
of humming-bird. Except at certain seasons,
game of all kinds may be shot at will. The
rattlesnake and other snakes occur, but are less
common than in the United States. The seas,
lakes, and rivers, especially the Gulf of St. Law-
rence and the neighboring waters, abound in al-
most all kinds of fish, and the fisheries are ex-
tremely valuable, employing over 250,000 people.
The chief sea-fish caught include cod, herring,
mackerel, halibut, haddock, hake, shad, and sal-
mon. The rivers and lakes abound with salmon,
whitefish, bass, trout, sturgeon, pike, pickerel,
and other fishes. The seal and whale fisheries
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are also valuable. Lobsters and oysters are
abundant and excellent.

Vegetation.— The forests are of great extent,
and the timber trade is a great source of wealth,
the value of the timber and forest products
shipped to Great Britain being annually over
$20,000,000. In the forests grow more than 6o
kinds of trees. Among the most valuable are
the white and red pine, white and black spruce,
maple, ash, beech, oak, walnut, butternut, chest-
nut, basswood, birch, and cedar. Over most of
the Dominion (except in the prairie regions of
the interior) good timber is found, though in the
older and more closely settled parts the forests
have been largely cleared off. The forests of
British Columbia produce the largest timber, the
Douglas pine being the chief tree. The balsam
goplar grows to an immense size on the Atha-

asca, Peace, and Mackenzie rivers, and even at
the mouth of the last, within the Arctic Circle,
trees of some size are found. The Banksian pine
grows to the height of 100 feet on the southern
shores of Hudson Bay; and spruce suitable for
building purposes, and the tamarac or larch, ex-
tend as far north as Fort George on its east and
Fort Churchill on its west shore. The sugar-
maple, a forest tree attaining the height of 120
feet, flourishes in the greater part of the St.
Lawrence valley up to lat. 49°, and is much val-
ued for the sugar that is obtained from it.
There are a great many varieties of wild fruits,
as the wild plum, wild cherry, raspberry, service-
berry, cranberry, gooseberry, strawberry, black
and red currant, wild vine, blueberry, buffalo-
berry, etc., and numerous wild flowers and flow-
ering shrubs. Of the wild fruits, the raspberry,
the cranberry, and the blueberry are important
economically, There are rich pasture grasses,
but they cannot be utilized in cultivation.

Climate.— The climate of a country of such
vast extent and varied features as Canada nat-
urally differs very much in different places, and
in this respect British Columbia on the Pacific
coast, and Nova Scotia and the other Atlantic
regions, are very dissimilar to the prairie region
of the centre. So different, indeed, is the cli-
mate of one portion of the Dominion from that
of other portions that Canada has been said to
present “climates and productions similar to
those of northwest and central Europe — that is,
of Russia, Norway, the British Islands, Den-
mark, Germany, France, Holland, Belgium,
Switzerland, and Northern Italy.” In Ontario
and the region of the Upper St. Lawrence it
may be described as temperate, although the heat
in summer and the cold in winter are on the
average 20 degrees greater than in the corre-
sponding seasons in Great Britain. Generally the
climate of the Dominion shows considerable ex-
tremes of heat and cold, but except in some
of the coast regions the exceeding dryness of
the Canadian atmosphere makes both extremes
of temperature more pleasant and healthful than
similar temperatures in Great Britain. Apart
from the portions of the Dominion that fall
within the Arctic Circle, Labrador, and all
the country east of Hudson Bay have the most
severe climate. The Pacific coast region has a
decidedly moist climate. The peninsula lying
between Lake Ontario, Lake Erie, and Lake
Huron has the finest climate, in which fruits,
shrubs, and flowers may be grown that cannot
stand the winter elsewhere. The Mackenzie
River district — especially in the region of the

Peace River, where the temperature throughout
the year is remarkably genial — possesses a cli-
mate much less severe than one might expect,
and suitable for agriculture almost to the Arctic
Ocean. )

Agriculture— Both by soil and climate Can-
ada is specially adapted for agriculture. Within
the last few years its agricultural importance has
greatly increased, and when the great prairies
are brought under cultivation Canada will be
one of the chief agricultural countries in the
world. In general, sowing is later than in the
northern parts of Great Britain, but the harvest
is gathered earlier, a large part of it usually be-
fore the end of July, so rapid is the growth dur-
ing the hot Canadian summer. The chief crops
are wheat, barley, oats, rye, peas, maize, buck-
wheat, potatoes, turnips, mangel-wurzel, etc.
The breeds of cattle are now being much im-
proved partly by the introduction of high-class
cattle from Great Britain; and cattle, horses, and
sheep are exported. The value of exports con-
nected with agriculture, including grain, flour,
animals, and animal products (as cheese, eggs,
etc.), is more than $75,000,000 annually. The
province of Ontario has an agricultural college
and model farm at Guelph, and there are also
model farms in Quebec. Fruit-growing is an
important industry in certain localities, and large
quantities of apples are exported, as well as
canned and dried fruits. Peaches are grown to
most advantage in the Niagara district of On- °
tario, where peach orchards many acres in extent
are to be seen. The vine is also cultivated, and
good wine is made. Pears, plums, and many
kinds of berry fruits are produced in great
perfection.

Commerce—~ The trade of the Dominion is
chiefly with the United States and Great Britain.
About four fifths of the exports are sent to these
two countries, while nearly nine tenths of the
imports come from them. Besides timber, ani-
mals and their produce, and agricultural prod-
ucts, the chief articles of export are fish, coal,
and other minerals, leather, and wooden goods.
The total exports in 1900 were valued at
$170,600,000; the imports at $180,800,000. The
imports chiefly consist of manufactured goods,
coal, iron, tea, coffee, sugar, cotton, etc. A uni-
form decimal system of coinage was established
throughout the Dominion in 1871. The unit of
account is the dollar of 100 cents, the value
of which is declared to be on the basis of 486
cents and two thirds of a cent to the pound of
British sterling money. The money used con-
sists of bank-bills, and gold, silver, and bronze
coins, besides government notes of small denom-
inations up to four dollars, the bank-bills being
not of lower denominations than five dollars.
There is a uniform system of weights and
measures, the Canadian standards being the same
as the British -imperial standards. The British
hundredweight of 112 pounds and ton of 2.240
pounds are, however, superseded by the United
States weights of 100 pounds and 2,000 pounds
respectively.

Railroads.— The inland trade of Canada has
been much improved by the completion of the
various lines of railroad, and is also greatly fur-
thered by the extensive system of canals. Of the
railroads the greatest is the Canadian Pacific,
running from Montreal across the whole conti-
nent to Vancouver on the Pacific coast in British
Columbia; length, about 2,000 miles, exclusive
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of branches. (See CANADIAN Pacrric Ram-
wAY.) The Grand Trunk, which crosses the
St. Lawrence at Montreal by the stupendous
Victoria Bridge, connects the maritime provinces
and the northeastern United States with the
Western railroads. Other important railroads
are the Intercolonial from Halifax, Nova Scotia,
to Quebec, Montreal, etc.; and the Canada At-
lantic line, giving a very direct route between
the seaboard and the Great Lakes. The Domin-
ion has now about 18,000 miles of railroad.

Canals.— Some of the canals are vast
achievements. The most important, from a com-
mercial point of view, are the St. Lawrence
canals and the Welland Canal. The former
series of canals, with an aggregate length of
about 70 miles, avoids the rapids on the St.
Lawrence between Montreal and Kingston on
Lake Ontario, and thus affords to vessels the
means of ascending to that lake (in descending
vessels of 700 tons can shoot the rapids with
safety) ; and the latter, which has a length
of 27 miles, avoids the Niagara Falls and rapids,
and enables vessels to ascend from Lake Ontario
to Lake Erie. Both the Welland Canal and the
St. Lawrence series have been enlarged and
deepened, so as to accommodate the increased
traffic expected as a result of the settlement
of the northwestern provinces, and the construc-
tion of the Canadian Pacific line. The last Ca-
nadian canal necessary to complete the naviga-
tion of the St. Lawrence to Lake Superior is
St. Mary’s Canal, opened in 1895 at a cost of
$3,750,000, avoiding the rapids in St. Mary's
River, by which Lake Superior pours its waters
into Lake Huron. Next after those mentioned,
the most important of the Canadian canals is
the series of locks and short artificial connec-
tions known as the Rideau Canal. It connects
Lake Ontario at Kingston with the Ottawa near
the city of that-name. By means of these works
large vessels can now sail by the St. Lawrence
route from the Atlantic to the head of Lake Su-
perior.

Constitution and Government— By the Act
of Confederation of 1867 the Constitution of the
Dominion was required to be similar in principle
to that of the United Kingdom. There is a
central federal government with separate pro-
vincial governments and legislatures. The cen-
tral executive government is vested in the sov-
ereign of Great Britain and Ireland, and is
carried on in his name by a governor-general
appointed by the Crown, and a privy council.
The governor-general has a salary amounting to
$50,000 per annum. He is assisted by a privy
council consisting of the prime minister and 12
other ministers or heads of departments. The
legislative authority rests with a Parliament con-
sisting of two houses, the Senate and the House
of Commons. The Senate now consists of 8o
members, who are nominated by the governor-
general. Each senator must be a born or nat-
uralized subject, 30 years of age, and possessed
of real or personal property to the value of at
least $4.000 in the province for which he is
appointed. There are 24 senators from the pro-
vince of Ontario, 24 from Quebec, 10 from Nova
Scotia, 10 from New Brunswick, 4 from Mani-
toba, 4 from Prince Edward Island, 3 from
British Columbia, and 2 from the territories.
The House of Commons is elected by the people
for five years. There is a uniform franchise, a
vote being given to every male of 21, possessed

of a small property qualification. Each of the
provinces has a separate Parliament and admin-
1stration, independent in its own sphere, at the
head being a lieutenant-governor appointed by
the central government. Ontario, Manitoba, and
British Columbia have only one chamber; the
other provinces have two. There is a very per-
fect system of municipal government throughout
the Dominion, the counties and townships having
local governments or councils which regulate
their local taxation. The administration of jus-
tice is based on the English model, except in
the province of Quebec, where the old French
law prevails. The only court that has jurisdic-
tion throughout the Dominion (except the ex-
chequer and the maritime court) is the supreme
court, the ultimate court of appeal in civil
and criminal cases. In certain cases an appeal
may be had to his Majesty’s privy council. The
capital of the Dominion is Ottawa, but the larg-
est cities are Montreal, Toronto, and Quebec.
The Dominion revenue and expenditure are
over $40,000,000 annually; the debt is about
$265,000,000. Canada has both a large volunteer
force and a militia. The former comprises many
well-equipped organizations in infantry, cavalry,
and artillery. A military college for the train-
ing of officers is maintained by the Dominion
government at Kingston.

* Religion and Education.— There is no state
church in the Dominion. The prevailing religion
in Quebec is that of the Roman Catholic Church.
In Ontario Methodists predominate, then Pres-
byterians, the English Church, and the Roman
Catholics. Education is well attended to, being
everywhere more or less under the supervision
of government, and excellent free schools being
provided. In Ontario, Quebec, and the north-
west separate schools are provided for Roman
Catholics; in the other provinces the schools are
unsectarian. All the provinces except British
Columbia have universities or colleges, and the
provision made for higher education in general
1s exceptionally good, a fact which is said to
have an observable influence on the tone of the
periodical press.

People— The population is increasing rapidly
both naturally and by means of immigration.
The nationality of the inhabitants is varied.
Ontario is settled principally by emigrants from
Great Britain and their descendants, with con-
siderable numbers of Germans and Americans.
In the province of Quebec the people are mostly
French in origin, speech, and customs, being
mainly descendants of the French colonists
who inhabited the region before it became Brit-
ish. There are, besides, the Indian tribes and
the Esquimaux, the latter in the extreme north.
The Indians are estimated to number about
125,000. They are divided into various tribes
as well as larger stocks or races, such as the
Tinneh or Athabascan Indians, the Thlinkets
and Hydahs of British Columbia and the west
coast, the Algonquins, Hurons, Iroquois, etc., of
the St. Lawrence region. In the old provinces
separate land allotments have been granted to
the Indian population, and there the Indians
have adopted a settled mode of life, and have
made considerable advances in civilization. A
separate department of the Canadian government
exercises a general supervision over their affairs,
Schools have been established among them, and
they are said to learn to read and write quickly
and to show some talent for music and drawing,
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The majority of the Indians, however, live be-
yond the influences of this kind of civilization,
and wander over the plains of the northwest,
supporting themselves by fishing and hunting,
carrying their furs to forts or trading stations.
There are also many half-breeds of mingled
white (especially French) and Indian blood.
These are intelligent and industrious, and en-
gage in agriculture and other occupations, and
usually speak a sort of corrupt French patois.

History— English ships were the first to
reach the shores of what is now Canada. In
1497 John Cabot, sailing from Bristol, landed
on the coast of Labrador, and planted the Eng-
lish flag there. But it was the French naviga-
tor Jacques Cartier who, in 1534, first really
opened up Canada for European settlers. Some
years later he landed with 200 colonists, but
after struggling for two winters they were com-
pelled to return. For the next 50 years no
further attempts were made in these regions,
except that on the part of the English, Martin
Frobisher in 1576, and Sir Humphrey Gilbert in
1583, explored and took formal possession of
Newfoundland and the adjacent coasts; while in
1603 Samuel Champlain, a French naval officer,
made a settlement at Port Royal in Acadia
(New Brunswick and Nova Scotia), which was
soon afterward abandoned. At length, in 1608,
a French colony under the leadership of Cham-
plain and Des Monts settled at Quebec. Two
ﬁaars later another English navigator, Henry

udson, explored the river and the bay which
bear his name. In 1627, Cardinal Richelieu or-
ganized the company of the Hundred Asso-
ciates for the further colonization of New
France. The most formidable foes of the col-
onists, whose number in 1663 was still under
2,000, were the Iroquois Indians, who swarmed
round the settlements. In 1663, Colbert being
at the head of affairs in France, fresh supplies
of emigrants and a strong body of troops were
sent out to Canada. The Iroquois found it
advisable to make peace, and the soldiers, turn-
ing colonists, received grants of land. In 1682,
however, a new war with the Iroquois broke
out, in which the colonists, at first successful,
latterly suffered severely in the massacre of
Lachine.

The French colonists had scarcely recovered
from this blow when war broke out between
France and England. The French struck the
first blow by the burning of the British settle-
ment at Corlaer (now Schenectady), and the
massacre of its inhabitants. The British colo-
nists retaliated; but the Peace of Ryswick put
an end to the war. In 1702 a new conflict arose,
terminating in 1713 with the Peace of Utrecht,
by which the British obtained Acadia, New-
foundland, and the regions around Hudson Bay,
France retaining Canada, Cape Breton, etc. In
the 30 years of peace which followed the French
did not altogether neglect industrial develop-
ment, but in general their colonists lacked the
qualifications for agricultural and other settled
pursuits. The British colonists, on the other
hand, held to agriculture, and reclaimed every
year great tracts of forest land. As a natural
consequence their population rapidly increased,
and when the final struggle began, the British
colonies in America numbered 3,000,000 inhab-
itants against some 60,000 French colonists. In
1754 the French governor, Duquesne, an ener-
getic and aggressive man, established new milj-

tary posts in the Ohio valley, and seized a newly
built British stockade on the spot where Pitts-
burg now stands. As the result of this action
both sides prepared for war. The English gov-
ernment sent out two regiments under Gen.
Braddock, who allowed himself to be surprised
and routed near Monongahela; but an expedition
against Crown Point under the leadership of
Gen. William Johnson drove the French within
their intrenched camp at Ticonderoga. Now
happened the incident of the expulsion of the
Acadian peasants (immortalized in Longfellow's
(Evangeline’), of whom about 7,000 still re-
mained in Nova Scotia, mostly on the shores of
the Bay of Fundy. They refused to swear alle-
giance to the British government, and some of
them took part in the Indian raids against the
British settlements. On these grounds the coun-
cil at Halifax resolved upon the expulsion of
the whole French population, and the measure
was thoroughly carried into effect. The war
in America was but a portion of the great
conflict in which Great Britain was now en-
gaged against France —the Seven Years' war,
175663. The early part of the struggle was
decidedly in favor of the French, but with the
appointment of Pitt as colleague of Newecastle
and virtual prime minister in 1758, the face of
affairs changed. Reinforcements under Wolfe,
Howe, and Amherst were despatched, and after
a determined resistance the struggle terminated
in the final defeat of the French (1760) and
the capitulation of Montreal.

Canada was now formally annexed to the
British empire, and in 1774 an act passed in the
British Parliament (the Quebec Act) extended
the bounds of the province from Labrador to
the Mississippi and from the Ohio to the
watershed of Hudson Bay. In 1775 the Amer-
ican Revolution broke out, and Canada became
the scene of a brief struggle between the royal-
ists and the revolted colonists of New Eng-
land. The war ended with the recognition of
the independence of the American colonies by
the Treaty of Versailles, 3 Sept. 1783, which
detached from Canada the region between the
Mississippi and the Ohio. On the other hand,
thousands of American loyalists sought new
homes in Canada. In 1791 Canada was divided
into two provinces — Upper Canada or Ontario,
and Lower Canada or Quebec — the latter still
retaining its seigneurial tenure and French law
in civil cases. In Upper Canada British law and
freehold tenure were introduced. In both
Upper and Lower Canada representative institu-
tions, although not responsible government, were
established. From 1812 to 1815, war having
broken out between Great Britain and America,
Canada was against the theatre of a bloody
strife, among the chief incidents of which were
Brock’s victory over the Americans on the
heights of Queenstown, and the battles of Chip-
pewa, Lundy’s Lane, Moravian’s Town, etc. In
1837-8 the discontent of the people of Canada
with their system of irresponsible government
took the form of a rebellion, which was re-
pressed after a brief struggle. The Earl of
Durham was sent out as governor-general to
settle affairs on a just and liberal basis, and
made a report on the condition of Canada, which
is one of the historical monuments of the coun-
try. The result of the rebellion and this re-
port was the reunion in 1841 of Upper and
Lower Canada as one province with equal rep-
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resentation in the common legislature, and the
practical concession on the part of the mother
country of responsible government. Kingston
was selected as the new seat of government,
and three years afterward Montreal. In 1854
the Reciprocity Treaty with America was con-
cluded, according to which there was to be
free exchange of the products of sea and land,
with navigation of the St. Lawrence, etc. In
1858 Ottawa was finally selected as the capital
of Canada, the choice having been referred to
the queen. Under the old Constitution the
provinces of Upper and Lower Canada had equal
representation in the legislature, but a demand
arose on the part of the Upper Canadians for
representation by population. This demand was
practically conceded in a scheme of federation of
the British North American colonies approved
of by the Canadian Parliament at Quebec in
1865, and forwarded to the imperial government
for approbation. In 1866 the Reciprocity Treaty
with the United States having expired, it was
not renewed until 1871, when an arrangement
for 12 years was signed. In 1866 a Fenian move-
ment against Canada originated in the United
States, but the prompt mustering of Canadian
volunteers made the filibusters recross the fron-
tier in some haste, to be ultimately disarmed and
dispersed by United States troops.

In 1867 (28 March) the British North Amer-
ica act for confederation of the colonies passed
the Imperial Parliament. It united Upper Can-
ada or Ontario, Lower Canada or Quebec, New
Brunswick, and Nova Scotia into one territory,
to be named the Dominion of Canada. New-
foundland declared against joining the confed-
eration, but with that exception all the British
territory north of the United States was grad-
ually included within the Dominion —the Hud-
son Bay Company territory by purchase in 1868,
British Columbia in 1871, Prince Edward Island
in 1873. In 1870 an insurrection of the Red
River settlers, who were under apprehensions
as to how their titles to their lands might be af-
fected by the cession of the Hudson Bay Com-
pany’s rights, took glacc under the leadership
of Louis Riel, and had to be suppressed by a
military expedition under Col. (now Viscount)
Wolseley. In 1884 the half-breeds and Indians
of the Saskatchewan and Assiniboine districts
rebelled against the government, but the move-
ment was suppressed in a few months by Gen.
Middleton and his volunteer forces, the leader,
Louis Riel, being executed at Regina in 188s.
On 7 November of the same year the Canadian
Pacific R.R. was completed. Since 1883, when
the Washington Treaty expired, disputes be-
tween the American and Canadian fishermen
have been frequent. A joint British and Amer-
ican commission, instituted in 1887, failed to
arrive at a final settlement. The seal-fishing
in Bering Sea and the Alaskan boundaries ques-
tion have also caused friction with the United
States. In 1898 an Anglo-American commission
was appointed to adjust all controversial mat-
ters between the two countries, but has not
been successful in bringing about a final settle-
ment.

Canada and the Empire. The British
empire is no longer a geographical expression.
It lives and moves and s being. Men
doubted, and now they doubt no longer. For
the first time in all history a parent state has

seen her sons, who, successful builders of new
states, throw themselves of their own free will
into her quarrel, making it their own. They
have watched how in one of the colonies foreign
influence has been working against the welfare
of a community like their own. They have de-
liberately judged from their own experience
that it is not good for that colony or for them-
selves as constituent parts of the empire that
the great experiment of nation-building should
be marred or destroyed in south Africa. They
have known among themselves how unsound is
the theory or sentiment that racial differences
should be crystallized into effective national
governments.

Free institutions are the solvents of racial
eccentricities, of seclusion, of partial privileges,
and unwholesome ambitions. They have proved,
by union among themselves, that new nations
can grow only where tolerance and a power of
adoption and the reception of new ideas co-
exist. They have in some instances come
through trials of great severity before they
found this truth. The blessings they have de-
rived from their knowledge they have deter-
mined shall be gained in south Africa. Even if
their ministers had for a while held back, doubt-
ful as many cautious statesmen are of entering
upon a_great experiment before knowing the
mind of their constituents, they could not hesi-
tate except for a moment. The will of their
peoples was instantly declared with a determina-
tion which no popular government could have
resisted, even if they had been, as they were not,
desirous to do so. From New Zealand, from
Australia, from Canada, came the message, ut-
tered as with one voice: ¢In the danger mena-
cing Great Britain’s empire through the peril
affecting a great colony, we are with the mother-
land, and with the loyalists in that colony. We
will aid in removing the evil. We will con-
firm the action of the parent state, we are at her
side and our blood shall seal with hers the
young liberties of the country we hope to see,
with ourselves, a free dominion under our
queen.”

Never was there conflict more grand in its
immediate result. Whatever the future may
give, however blighted may be the hopes of this
hour, the grandeur of the desire to spread con-
stitutional liberty as forthshown by the colonies
can never be darkened. The fairest hopes of
nations as of men may miscarry, but it will ever
be an encouragement to trust in the world’s
progress; that loyalty to freedom and advance-
ment has been tlie empire’s watchword in the
closing year of the past century.

“Loyalty to freedom®—yes. That is the loy-
alty to Canada. She is the oldest of those peo-
ples who have wrought for order and liberty
among themselves, and have won by their own
work what they have sought.. It is because the
British government has left them free to build
up their new nation, that they have fought for
another kindred nation’s birth. This loyalty
is allegiance to no government that does not
stand as the champion of what they know to be
liberty. They have not looked in vain to their
old “Kome” for such championship. They have
carried to their new lands the forms of procedure
and legislation of law which they had at ¢home.?
They are no fugitives from any rule; they are
the apostles of the authority they knew and
loved. This can be said of no other emigrants
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of any land or time. Others have fled from
laws they found distasteful or oppressive, and
have therefore not carried with them as house-
hold gods the institutions they were glad or
content to leave behind them.

It has been otherwise with us. New York
and New Scotland, and New South Wales, did
not want to have a renovated set of institutions,
but desired the old to flourish in the new soils
christened by the ancient names. Constitutional
liberty was to flourish on lands where a wide
area could be attained for desires common to
those who stayed and those who went. The
faults of the 18th century were as dead as
Julius Caesar. The colonies had become strong
enough to prove that they required no leading
strings. They were strong enough to know they
could give good value for the naval and military
aid this grand old country had been ever ready
to accord to them. They saw that she would be
hard put to it, should the jealousy of foreign
powers tempt them to assist an attempt to bring
under a strange flag a great part of a sister col-
ony’s territory.

They disliked the conceit and racial inclusive-
ness which made the secessionists of Dutch de-
scent attempt to set up and maintain a separate
nationality, holding British law and institutions
as not good enough for them. They saw that
a separate small nationality half way between
the Zambesi and the Cape, blocking progress,
was a thing that might enlist the sympathy of
gallant individuals, but could not warp the judg-
ment of statesmen in its favor. Such a state
would always be trying to make itself as impor-
tant as its profession of independence prompted
it to be, and would inevitably mar the welfare of
the larger area which should be under one gov-
ernment, working for the welfare of the whole.

The new wine was bursting the old Dutch
bottle. If the old bottle had the Old Testament
in its favor, as its president declared, the New
Testament had better texts for the hospitality
and generous spirit of the new wine. The great
colonists liked the demands for equal rights put
forward by the “Qutlanders.” They disliked
their avoidance by the Boers. They disliked yct
more the Boer declaration of war against the
British to foster obsolete privilege. They said
“This is a war that concerns all who practise
fre%d)?m in government. We fight with Eng-
and.

And then came the spectacle which stands
alone as a world wonder. Volunteers begged
to be enrolled, not in scores, but by thousands.
Men occupying peaceful and profitable places
in civil life, but enrolled in the Canadian and
other militia, offered their services to sail 7,000
or 10,000 miles to fight on the veldt for the
queen’s authority in Africa. Only a small rep-
resentation from each enrolled regiment was
taken, though in very many cases throughout the
Canadian provinces whole companies, and more
in each battalion desired to go. A fine body
of infantry selected from every province, three
excellent batteries of artillery, and a force of
cavalry unique not only for the efficiency of its
men, but also because its equipment was the
gift of a patriotic Canadian, Lord Strathcona,
was the contingent sent by the British North
American Dominion. Had more men been
wanted, more would have gone. And when they
arrived at the Cape, eager to take part in war-

fare at the front, they were necessarily for a
time obliged to guard communications, and un-
dergo the drudgery inseparable from all good
work, but doubly hard to bear when comrades
are reaping the harvest of battle and glory at
“the front.”

But the opportunity came before long to show
of what metal they were made, and at Paarde-
berg the desperate charge which immediately led
to the surrender of Cronje’s force, was led by the
gallant son of the speaker of the Canadian House
of Commons, Capt. Pelletier. = A worthy de-
scendant of an ancient French stock, the bravest
among the brave, he and his comrades were ready
to lay down their lives for the form of gov-
ernment which they knew at home as the out-
come of the freedom known of old to Norman
and British ancestors, and enjoyed by their race
in the England they colonized, as well as in
England’s Canadian colony. Col. Otter, a most
experienced and gallant officer, commanded the
Dominion infantry. Col. Drury, an old friend
of mine, of a New Brunswick English descent,
was chief of the artillery, one of the batteries
of which arm took part in Mahon’s wonderful
march to the relief of Mafeking.

At the Colonial exhibition I remember an
old lady saying: “How proud the queen must
be to think that all these countries belong to
her.” The old lady was right in thinking that
the queen personally holds the hearts and the
allegiance of all. But she was mistaken if she
thought that her British governors could claim
ownership. No, the great colonies have received
and do receive Britain’s full support. They in
turn are ready to give their aid. But it is on
no basis of legal allegiance, because such can-
not exist between grown-up son and parent.
It is in free alliance, based on common advan-
tage, the more to be fostered and cherished on
account of love and historic sentiment, and com-
mon use of institutions, that the connection ex-
ists.

The colonies belong to Great Britain only as
Great Britain belongs to the colonies. It is the
interest of the parent state to have these strong
young men to guard her doors and give no har-
bor to her enemies. It is the young states’ in-
terest to keep their shores inviolable by the aid
of the British navy, and their treasuries supplied
by the confidence of British capitalists.

Canada has more people than had England
in the days of Elizabeth. She has more than
had the United States when they declared inde-
pendence. More tonnage passes the Canadian
Main Canal at the east end of Lake Superior
than passes the Suez Canal. Australia is fol-
lowing fast in Canada’s wake in population and
prosperity. These are not states from whom al-
legiance can be exacted, or loyalty demanded,
save as loyalty comes from pride in common an-
cestry, in heart-hatred of baser forms of gov-
ernment, In love of the glorious traditions of our
history, in resolve to keep united whose union
means freedom and progress, and a common
effort toward one splendid ambition, namely,
one liberty, one grand civilization, one flag,
one empire that shall keep for all of its
members the laws they themselves are ready
to maintain, by preference in peace, and in

necessity by war, ARGYLE.
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Canada, Modern Development of. When
the 19th century opened the population of the
five provinces of Prince Edward Island, Nova
Scotia, New Brunswick, Lower Canada, and Up-
per Canada did not reach 270,000, and of the
whole number at least 150,000 were French Ca-
nadians. Their total trade did not exceed $10,-
000,000, the public revenues were inadequate for
the public requirements, and the British govern-
ment was obliged to give considerable aid to the
provincial treasuries. The government was di-
rectly controlled by the imperial secretary of
state in London and his representatives in the
several provinces. The governing authorities
in the five provinces were these: A governor-
general in Lower Canada — then the most popu-
lous section of British North America— who
exercised a nominal supervision, as the royal
representative, over all British North America;
a lieutenant-governor in each of the other four
provinces; an executive council in Upper and
Lower Canada, generally composed of members
of the legislative council; a legislative council
in all the provinces appointed by the Crown,
and in Nova Scotia, New Brunswick, and Prince
Edward Island, exercising executive as well
as legislative functions; an assembly, elected by
voters possessing a small property qualification,
in all the five provinces.

The imperial ﬁovemment certainly had the
interests of British America at heart, but never-
theless it erected a structure of provincial
government which was defective at its very foun-
dation. The Crown was supreme in the execu-
tive and legislative councils, and the assembly
had little influence over the administration of
public affairs. The absence of a system of local
or municipal institutions in the provinces was
another serious weakness in the provincial ma-
chinery. The people were called upon to man-
age the affairs of a province before they had
learned to administer their purely local affairs
in city, township, or village. Despite these de-
fects inherent in the system of government, the
machinery worked with little friction for a
while. The unfortunate war of 1812-5, in which
Canada performed her duty to the empire with
infinite patriotism, prevented political dissension,
since all classes of people recognized the su-
preme necessity of uniting at this crisis to de-
fend their homes and country. The war did
much to solidify the various racial elements of
British North America during its formative
stage. Frenchmen, Englishmen, Scotchmen
from the Lowlands and Highlands, Irishmen,
and Americans, one and all, united to support
British connection. But when peace was pro-
claimed and the legislatures were relieved from
the pressure that the war had brought upon
them, the politicians again got the upper hand.
The machinery of government became clogged,
and political strife convulsed the country from
one end to the other. An irrepressible conflict®
arose between the government and the governed
classes.

In all the provinces, but especially in Lower
Canada, the people saw their representatives
practically ignored by the governing body, their
money expended without the authority of the
legislature, and the country ruled by irresponsi-
ble officials. A system which gave little or no
weight to public opinion as represented in the
assembly was necessarily imperfect and unstable ;
and the natural result was a frequent deadlock

between the legislative council, controlled by the
official class, and the House, elected by the peo-
ple. The governors necessarily took the side
of the men whom they had themselves appointed
and with whom they were acting. This system
of government was generally worked in direct
contravention to the principle of responsibility
to the majority in the popular House, Political
agitators had abundant opportunities for ex-
citing popular passion. In ?.ower Canada, Papi-
neau —an eloquent but impulsive man, having
rather the qualities of an agitator than those of
a statesman —led the majority of his compa-
triots. For years he contended for a legisla-
tive council elected by the people; for it is curi-
ous to note that none of the men who were at
the head of the popular party in Lower Canada
ever recognized the fact, as did their contem-
poraries in Upper Canada that difficulties would
be best solved, not by electing an upper House,
but by obtaining an executive which would only
hold office while supported by a majority of the
representatives in the assembly. In Upper Can-
ada the radical section of the Liberal party was
led by W. Lyon Mackenzie, who fought vigor-
ously against what was generally known as the
“Family Compact,” which occupied all the pub-
lic offices and controlled the government.

Such was the political situation in Canada
when Queen Victoria ascended the throne on
20 June 1837. If we survey the general condi-
tion of things in those troublous times, the pros-
pect was not encouraging. The total population
of the provinces did not exceed 1,350,000, nearly
one half being French Canadians. Trade and
commerce were quite paralyzed by the political
discontent which had existed for years, and had
already broken out into rebellion. The value of
the whole trade of British North America —
that is, of the imports and exports — was about
$25,000,000. The revenue of all the provinces
did not exceed $7,000,000, and in more than one

rovince — notably in Upper Canada—it was
insufficient to meet the ordinary expenditures.
The total production of wheat did not exceed
5,000,000 bushels, of which the greater portion
was raised in French Canada, despite the want
of energy and knowledge displayed by the habi-
tants in the cultivation of the soil. The scignio-
rial exactions—a heritage from the French
régime — retarded settlement and enterprise in
the province of Lower Canada. The excessive
grants of land made by the Crown to the loy-
alists, military men, and the Anglican Church,
kept valuable districts of Upper Canada idle
and profitless for years. The little island of
Prince Edward had been nearly all granted by
ballot to a few landlords in a single day, and
till the entrance of the colony into the Con-
federation in 1873, its progress was seriously
crippled by the difficulties arising out of this
wholesale disposal of the public domain. The
means of communication in each province were
most wretched, in the absence of a municipal
system and local taxation, and as a result of
the ownershil} of large districts by absentee
roprietors. The only town of importance was

ontreal, with a population of 40,000. Few
streets in the cities were lighted or paved; build-
ings of architectural beauty were the exception.
Denominational colleges existed for the higher
education of youth, but the state had not
in any degree intervened successfully in the es-
tablishment of a system of popular elementary
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schools. In 1838 there was in all the public
and private schools of British North America
only one fifteenth out of a total population of
1,500,000. The administration of justice was
satisfactory in all the provinces except Lower
Canada, where justice was sadly clogged by
national jealousies, which showed themselves
constantly in the jury-box. As in the courts
of law and in the legislature of French Canada,
so it was in social and every-day life —the
French Canadian in direct antagonism to the
English Canadian. €I expected,® wrote Lord
Durham in 1839, “to find a contest between a
government and a people; I found two nations
warring in the bosom of a single state; I found
a struggle not of principles, but of races® The
special mission of Lord Durham, who was sent
to Canada as governor-general in 1838, was a
turning-point in the political development of
the British North American colonies. As a se-
quence of his report, so replete with political
wisdom, English statesmen of all parties, notably
Lord John Russell, recognized at last the ne-
cessity of intrusting a larger measure of self-
government to the people of the provinces — of
giving them as complete control of their internal
affairs as was compatible with the security of
the empire. The union of the Canadas in 1841,
when the French and English sections were
equally represented in one legislature, was the
first important step in the political development
of all the provinces of British North America.
Then followed between 1841 and 1849 the con-
cession of responsible government in the fullest
sense of the term, while the legislatures ob-
tained control of the provincial revenues and
taxes. At the same time came the repeal of
the navigation laws which had fettered colonial
trade since the days of Cromwell. The post-
office was given to the Canadian government,
and in fact all matters that could be considered
to appertain to the provinces were now placed
under their immediate legislative jurisdiction.
The Canadians, under the impulse of rela-
tively unfettered action, went vigorously to work
to lay the foundations of a municipal system,
as indispensable to the operations of local self-
government. The troublesome land question in-
volved in the seigniorial tenure was settled after
much agitation on terms favorable to vested in-
terests, while the clergy reserves were also
arranged so as no longer to favor one church
at the expense of others, or to impede the pro-
gress of settlement and cultivation. The union of
the Canadas lasted until 1867, when it had out-
grown its usefulness, and the provinces found
it necessary to enter into a federation, which
had been foreshadowed by Lord Durham and
advocated by many eminent men even before his
time. The confederation of 1867 brought only
four provinces into one territorial organization
for general or Dominion purposes — Ontario,
Quebec, Nova Scotia, and New Brunswick —
and it was not until 1873 that little Prince Ed-
ward Island, the garden of the Gulf of St. Law-
rence, united its political fortunes with those of
the young Dominion. Efforts were made to
bring in Newfoundland, but local considerations
have always prevailed in that island over na-
tional sentiment, and it is still doubtful when
this large colony, which has been placed by na-
ture as a sentinel at the very portals of Canada
will fall into line with its sister colonies in
North America. One of the most important

results of confederation in its early days was
the annexation by the Dominion of that vast
tract of country which up to that time had
been almost exclusively in possession of the
Indians and the traders of the Hudson Bay
Company. Next came into confederation the
province of British Columbia, which extends
from the Rockies to the waters of the Pacific
Ocean.

A new province of Manitoba, which is wa-
tered by the Red and Assiniboine rivers, and
territorial districts as large as European states,
were organized for purposes of government in
the vast prairies of the west. Within a period
of 30 years Canada has stretched from the
Atlantic to the Pacific, and the territory now
under her control is very little inferior in
extent to that of the great republic to the south,
and contains within itself all the elements of a
prosperous future. It is unfortunately true that
this result was not achieved until blood had been
shed and much money expended in crushing the
rebellious half-breeds led by Riel; but, apart
from this sad feature of Canadian history, this
important acquisition of territory has been at-
tained under circumstances highly advantageous
to the Dominion. Canada now possesses an
immense territory of varied resources — the
maritime provinces with their coal, fish, and
shipping, together with a valuable, if limited,
agricultural area, not yet fully developed; the
large province of Quebec, with ranges of moun-
tains on whose slopes, when denuded of their
rich timber, may graze thousands of cattle and
sheep, with valuable tracts of meadow lands,
capable of raising the best cereals, and the finest
cattle of the continent; the rich province of On-
tario, the chief agricultural section of the Do-
minion, whose cities and towns are full of busy
industries; the vast Northwest, still in the
very infancy of its development, destined to give
the Confederation several provinces outside of
Manitoba, as large and productive as Minnesota,
and to be the principal wheat-growing district
of Canada; and, finally, the gold-producing prov-
ince of British Columbia, whose mountains are
still rich with undeveloped treasures, and whose
mild climate invites a considerable industrious
population to cultivate its slopes and plateaus
and collect the riches of its river and deep-sea
fisheries. Even that inhospitable Arctic region
of the far northwest of Canada, through which
the Yukon and its tributaries flow, appears to be
rich with untold treasures of gold and other
minerals, and promises to be a source of wealth
to a country which is still in the infancy of its
material development.

The people of the Dominion are well pro-
vided with facilities for every grade of educa-
tion. The universities — notably those in Mon-
treal and Toronto — stand deservedly high in the
opinion of men of learning in the United States
and in the Old World, while the grammar
and common school system in the English-
speaking provinces is creditable to the keen
sagacity and public spirit of the people. In
French Canada there has developed of late years
an essentially literary activity, which has pro-
duced poets and historians — Ferland, Garneau,
Crémazie, Fréchette— whose works have nat-
urally attracted attention in France, where the
people are still deeply interested in the material
and intellectual development of their old colony.
The successes of English writers have been
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chiefly won in scientific and constitutional liter-
ature — especially by Dr. Todd and Sir William
Dawson. The handsome volumes published by
the Royal Society of Canada — established by
the present Duke of Argyle when governor-
general —give evidence of the intellectual ac-
tivity of the best minds both of the French
and English-speaking people. Bliss Carman,
Charles G. . Roberts, Wilfrid Campbell,
Frederick George Scott, Duncan Campbell
Scott, Archibald Lampman, and Ethelwyn Weth-
erald merit a high place on the roll of Ameri-
can poets. Sir Gilbert Parker has made Cana-
dian romance popular on two continents. ¢Sam
Slick, the Clockmaker,” and other books by
Judge Haliburton, a Nova-Scotian, are still the
only noteworthy evidences we have of the exist-
ence of humor among a practical people, and his
(Wise Saws’> and ¢Sayings’ were uttered more
than 60 years ago. In art we have L.
O’Brien, George Reid, John Hammond, Homer
‘Watson, Robert Harris, J. W. L. Forster, W.
Brymner, and Miss Bell, who have done much
meritorious work.

Self-government now exists in the fullest
sense of the term throughout the Dominion, as
the result of the political struggles of 100 years.
At the base of the political structure lie those
municipal institutions which enable a people in
every local division to make improvements, sup-
port schools, and even encourage public libra-
ries. Then we go up higher to the provincial
organizations, governed by a lieutenant-gov-
ernor, nominated and removable by the govern-
ment of the Dominion, and advised by a council
responsible to the people’s representatives; with
a legislature composed, in only two of the prov-
inces, of two houses — a council appointed by the
Crown and an elective assembly — while in all
the other provinces there is simply an assembly,
chosen by the people either by universal suffrage
or on a very liberal franchise. The fundamental
law known as the British North America Act,
which was passed by the Imperial Parliament
in 1867, gives jurisdiction to the provincial gov-
ernments over education, provmc:al works, hos-
pitals, asylums and jails, administration of jus-
tice (except in criminal matters), municipal
and all other purely local affairs. In the terri-
tories not yet constituted into provinces there
is provided an efficient machinery, each territory
having a lieutenant-governor, appointed by the
Dominion government; an advisory council to
assist the heutenant-govemor, and a small legis-
lative body of one house, elected by the people,
which has the power of passing, within certain
defined limits, such ordinances as are necessary
for the good government and security of the
still sparsely settled countries under its juris-
diction. In the Dominion Parliament, the rep-
resentatives of the territories have all the rights
and privileges of members of the organized
provinces.

The government has jurisdiction over trade
and commerce, post-office, militia and defense,
navigation and shipping, fisheries, railways and
public works of a Dominion character, and all
other matters of general or national import.
‘The appointment of a governor-general by the
Crown, the power of disallowing bills which
may interfere with imperial statutes and treaties,
the right which Canadians still enjoy of appeal-
ing to the judicial committee of the privy coun-
cil from the courts of the provinces, as well

as from the supreme court of Canada; the obli-
gation which rests upon England to assist the
colony in time of danger by all the power of her
army and fleet, the fact that all treaties with
foreign powers must necessarily be negotiated
through the imperial authorities —these are the
most patent evidences that Canada is still a
dependency of the empire. Even the restraint
imposed upon Canada with respect to treaties
has been modified to a great degree by the
fact that England has acknowledged for 30
years that Canada should be not only consulted
in every particular, but actually represented in
all negotiations that may be carried on with
foreign powers affecting her commercial or ter-
ritorial interests. One of the most encouraging
results of this political system has been not
merely the material development of the Domin-
ion, but the creation of that powerful national
sentiment which best enables the whole politi-
cal structure to withstand successfully any racial
or party antagonisms which may put it to the
test. French Canada, with its population of
more than 1,250,000 people, still maintaining
their language and special institutions, is no
Ionger restive and uncertain of its future as in
the years immediately preceding and following
the rebellion. It is true that at times a spirit
of antagonism is evoked between the French and
the English elements, but the unfortunate state
of things that existed before 1837 is no longer
likely to return, and whatever jealousies or rival-
ries break out now and then above the surface
are sooner or later carried away by a current of
sound public opinion, anxious for the harmony
of all classes and creeds, and only solicitous for
the safe working of the union.

The next great step in the political career
of Canada is a question which frequently occurs
to Imperial as well as Canadian statesmen.
It is not annexation to the United States — that
is impossible; it is not independence —that is
not even discussed under existing conditions.
These are days of a dominant imperialism
throughout the British empire, and the influence
of that sentiment in Canada can be estimated
from the enthusiasm with which Canadians
rallied to the aid of England in South Africa,
One thing is quite certain, that the national
movement among all British- -speaking people —
indeed, among all such thoughtful French Cana-
dians as Sir Wilfrid Laurier —is toward the
placing of the relations between the parent state
and its great dependencies on such a permanent
basis as will strengthen the empire and give
Canada even greater influence in the councils of

the imperial state. Sir J. G. BouriNoT.

Cafiada, ka-fid’da, a Spanish term used to
indicate a small cafion, or valley with steep
rocky walls. The word was in use during the
Spanish occupation of the Pacific coast and is
still retained in the names of a few localities in
New Mexico or California.

Canada Balsam, a pale balsam, resin, or
oleoresin, obtained by incision from a Canadian
tree, the American silver-fir, sometimes called
the balm-of-gilead fir (Abies balsamea). Can-
ada balsam is of the consistence of thin honey,
drying slowly by exposure to the air into a
transparent adhesive varmsh It is used to
mount objects for the microscope, and for other
optical purposes, its refractive power and trans-
parency being equal to glass. Thus, when it is
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sought to cut thin a piece of fossil wood, or
anything similar, so as to subject it in favorable
circumstances to microscopic examination, it is
affixed to a more massive body by Canada bal-
sam,

Canada Goose (Branta canadensis), the
most abundant and generally distributed wild
goose of temperate North America, breeding in
the northern United States and the British prov-
inces wintering in Mexico; an important game
bird. Length about three feet; brownish gray
above; ashy gray below; head, neck, bill, and
feet black; a white patch extending over the
chin and cheeks.

Canada Hemp, or Indian Hemp, a peren-
nial herb, Apocynum cannabinum, of the dog-
bane family (Apocynacee), a native of North
America. It has a strong fibre used by the

Indians for twine, nets, woven fabrics, etc. See
APOCYANACEE,

Canada Jay. See Jay.

Canada Rice, a floating grass (Zizania

aquatica), growing in lakes and sluggish streams
in Canada and the northern United States, yield-
ing a grain that forms part of the food of the
Indians, and is eaten by whites also. It is also
known as wild, water, or Indian rice.

Canada Snake-root. See ASARUM.
Canada Sparrow. See SpARROW.
Canada Thistle. See THISTLE
Canada Warbler. See WARBLER.

Cana’dian Embroidery, a kind of em-
broidery formed from small pieces of snake skin,
fur, etc., intermingled with flexible pieces of split
porcupine quills dyed in various colors.

Cana’dian Literature. See LITERATURE, CA-
NADIAN.

Canadian Pacific Railway, a railway
which crosses Canada from the Atlantic to the
Pacific. One of the conditions upon which Brit-
ish Columbia entered the Dominion of Canada
was the construction of such a railway. Event-
ually it was completed by a syndicate of capital-
ists, being opened for general traffic in June
1886. The Canadian Pacific Railway Company
began by building a line connecting Winnipeg,
Man., with the United States. At right angles to
this line it started a line east and west from
Winnipeg and in the course of two or three
years had a line connecting Manitoba with Lake
Superior at Fort William. With this original
line in the middle of the continent as a nucleus
the company extended its rails east and west,
until it had a through line from Montreal on the
St. Lawrence to Vancouver on the Pacific 2,900
miles long. When this through line was opened
it was announced that the Canadian Pacific Rail-
way was completed, whereas the actual fact
viewed in the light of subsequent events was
that the Canadian Pacific Railway was just be-
gun. Branches were built covering the fertile
productive wheat fields in Manitoba, until
at the present time the Canadian Pacific has
five parallel lines in the southwestern part of
that province. In the east the company ac-
quired lines carrying it from Montreal along
the north shore of the St. Lawrence to Quebec
and southwest from Montreal through the prov-
ince of Ontario to Detroit. Eastward from
Montreal railways were built or leased which
carried the company across Maine and into

New Brunswick and Nova Scotia, giving it ports
on the Atlantic at St. John’s and Halifax. At
the west, in the mineral district of Alberta, I:nes
have been built opening up the Slocan and Koo-
tenay mineral districts and the coal deposits be-
tween Letchbridge and Crow’s Nest. This la:ter
line when complete will make a cut-off parzllel
to the main line, but just north of the in:er-
national boundary. In addition to this develop-
ment in Canada the company acquired con'rol
of the Minneapolis, St. Paul and Sault Ste.
Marie Railway and the Duluth, South Shore
and Atlantic Railway, in the United States. “The
Duluth, South Shore and Atlantic Railway be-
gins at Sault Ste. Marie and runs west parallel
to the south shore of Lake Superior, passing
through the great Michigan copper deposits to
Duluth, The Sault Ste. Marie Railway, with the
same easterly terminus as the Duluth-South
Shore, extends southwest to the twin cities of
Minneapolis and St. Paul and then turns north-
westward through Minnesota and North Dakota,
and meets a branch of the main Canadian Pacific
at North Portal. The total mileage of the sys-
tem in 1893 was:

Canadian Pacific Railway...... .e
Minneapolis, St. Paul and S:

Railway ....... tecsavesieteasenseanaas 1,412 miles
Duluth, South Shore and Atlantic Railway.. '4565 m:zlel

Total of Canadian Pacific System........ 10,623 miles

The traffic of the Canadian Pacific Company
is as diversified as the territory which it serves.
Traffic returns as shown in the reports are not
compiled on the same basis as the returns made
by railways in the United States; that is, the
table does not show the total tonnage of each
class of freight, but the following table is
of interest as showing the magnitude and di-
versity of its traffic, and the increase for the
year ending 30 June 1902, over the preceding
year:

++++8,646 miles
rie

1901. 1902.
Flour (barrels)............. 3,735,873 4,921,99
Grain (bushels).. . 32,927,469 53,719,70
Live stock (head)..... . 945,386 963,743
Lumber (feet) ............. 899,214,646 1,033,569.377
Manufactured articles (tons). 1,945,38 2,288,23
Al other articles (tons)..... 2,206,970 2,571,13
Total tons carried........... 7,155.813 8,769,934
Earnings per ton per mile.....0.79 cents 0.75 cents
Number of tons carried one mile in 1901..2,383,633,945

Number of tons carried one mile in 1902..3,247,922,167

Passenger receipts per train mile amounted
to $1.32 and freight receipts per train mile to
$1.83, which are very high averages, when the
large number of branch lines with light traffic
which are worked is considered.

Canadian River, a river that rises in the
northeast part of New Mexico, and runs gener-
ally east through Texas and Indian Territory to
the Arkansas. Its length is about goo miles, but
it is rather shallow and not important for navi-
gation. Its largest tributary is the Rio Nutria,
or North Fork of the Canadian, which runs
parallel to the main stream for about 600 miles.

Canadian Series, the lower of the two
series into which the rocks of the Ordovician
system are divided by American geologists. It
comprises the Chazy and calciferous stages,
principally limestones, and grades upward into
the Trenton. See ORDOVICIAN.

Canadian Soldier, a pestiferous fly which
annually visits, in the months of June and July,
the cities near the Canadian border in the lower
lake region. It travels in swarms, dashes against
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the electric lights, and perishes by thousands.
The same insect is known in other parts as the
May-fly, water-fly, and shad-fly.

Canadian Turpentine. See CanApA BaAL-
SAM.

Candigre, kin-a’gr, a species of dock
(Rumex hymenosepalus) indigenous to the arid
region of southern California, Arizona, New
Mexico, northern Mexico, and western Texas.
It is a perennial herb with tuberous roots from
which a reddish or green stem rises to a
height of about two feet and bears rather large
leaves resembling those of other docks. The
tubers, which resemble those of dahlia, have
long been used locally as a source of tannin,
and fairly successful attempts have been made
to grow them upon a commercial scale for this
purpose. Propagation is easily effected by
means of the tubers, about 2,000 pounds of
which are required to plant an acre. Prepara-
tion of the land and cultivation are the same as
for other root crops, but harvesting is usually
delayed until after the plants have become dor-
mant. This is because the proportion of tannin
to waste is greater than at the time the tops
die. The season of active growth is during late
winter and early summer, when the dormant
season commences. The yield of roots often
exceeds ten tons, For market the roots are
either sliced and dried, or the tannin is extracted
and concentrated. Fine leather is obtained from
this kind of tannin.

Canajoharie, kin-a-j5-hi're, N. Y., a vil-
lage in Montgomery County, 55 miles north-
west of Albany and about 9 miles north of Sha-
ron Springs, on the south bank of the Mohawk
River and on the Erie Canal. The town has
two banks, a library, three weekly newspapers,
machine shops, flour mills, planing mills, a brew-
ery and manufactories of trunks, carriages, re-
frigerators, paper bags, and gloves. In the vicin-
ity are stone quarries. Pop. 2,000.

Canal Dover, Ohio, a city of Tuscarawas
County, situated on the Tuscarawas River and
the Ohio Canal, and on the Pennsylvania and
other railroads. There are deposits of coal, iron,
and building-stone in the vicinity. The chief
industries are in iron and steel, and the manufac-
ture of racing-sulkies, baby-carriages, roofing,
etc. Pop. (1900) 5,422 )

Canal Du Mide. See CANALs.

Canal Ring. See TiLpEN, SAMUEL J.

Canale, Nicolo, né-ko-16° ki-nid’lé, Vene-
tian admiral, who flourished in the second half
of 15th century. In 1469 he was commander
of the Venetian fleet at Negropont (the ancient
Chalcis), and succeeded in seizing the Turkish
town of Enos. The cruelties perpetrated upon
the inoffensive inhabitants created great indig-
nation at Constantinople, and Mohammed II,,
with a view of resenting the outrages, besieged
Negropont with a force of 120,000 men, and after
a violent contest expelled the Venetians. Can-
ale, to whom this defeat was attributed, was
sentenced to death by the council of ten, but
at the instance of Pope Paul II. and of other
influential persons, his punishment was com-
muted to exile for life.

Canaletto, ki-ni-l1ét't5, or Canale, Anto-
nio, Venetian painter: b. Venice, 18 Oct.
1697; d. there, 20 Aug. 1768. He is celebrated

for his landscapes, which are true to nature, and
his architectural paintings. He is said to have
first used the camera obscura for perspective.

Canaletto, Bernardo Belotti, bér nir'dd
be-16t'té, Venetian painter: b. 1724: d. War-
saw, 1780. He was nephew of Antonio Canal-
etto (q.v.), who was likewise a good artist, and
painted many Italian landscapes. He lived in
Dresden, where he was a member of the Acad-
emy of Painters,

Canals. Navigation canals, as distinguished
from power or irrigation canals, may be classi-
fied in various ways. One is according to their
magnitude, and the consequent traffic for which
they are intended; as boat and barge canals, or
ship canals, Or again, according to their
source of supply; as pure canals, mere artificial
cuts with no water but what is turned into
them; tidal canals, varying with ebb and flow;
and canalized rivers, with weirs to increase
depth and a lock at one end, and if necessary,
lateral cuts around falls or other obstructions.
Or according to their geographical purpose: as
isthmian canals, like those across Suez, Panama,
and Corinth; peninsular, to save distance or a
stormy passage, as those across Jutland, the
Languedoc Canal from the Bay of Biscay to
the Mediterranean, the Caledonian, the Chesa-
peake & Delaware (bays) across Delaware, etc.;
canals around falls, as the Welland, Sault Ste.
Marie, Ohio Falls, etc.; system-joining canals,
as those connecting the Danube and Rhine, the
Seine and Loire, Lake Erie and the Qhio or the
Hudson, Lake Michigan and the Mississippi,
the St. Lawrence and the Ottawa or Lake
Champlain, etc.; or artificial-seaport canals, as
the Manchester & Liverpool, to give inland
cities access to the sea. Practically, however,
the first is the only very useful one.

The chief problems in the construction and
operation of a canal are: (1) To proportion
its dimensions to the probable volume of traffic,
in order to save interest, maintenance, and oper-
ation charges. (2) To give it the shortest and
most easily constructed route, and the best lines
and form, consistent with the cheapest main-
tenance and operation. (3) To provide and
regulate a_constant. supply of water. (4) To
shift vessels from one level to another most
speedily and cheaply and with the least waste of
water. (5) To gain the maximum of speed with
the least mnjury to the embankment,

1. American and English barge canals have
very largely gone out of use since the advent
of railroads; and it is agreed that a principal
reason is the small cargo they can float, making
the expense of freightage heavy in proportion.
As the operating expense of canals with thrice
the carrying capacity is less than half as much
again, it is certain that with enlarged size and
a full business a great reduction in freight rates
would be possible. But the latter clause is the
dubious part: if the traffic were not commen-
surate, the added expense would still further
handicap them as business ventures. It is there-
fore a very nice question exactly how large to
make a canal; and has hitherto proven insoluble,
except to large communities, which can afford
to sink a part of the expense in the general
“plant” of their industrial appliances.

2. A canal cannot, like a highroad or a rail-
road, have %grades.” Each level must be abso-
lute until a new one is established; and it
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must follow hills and valleys as it finds them,
tunnel the former and build aqueducts across
the latter or the river-courses, and change levels
when needed. But locks are expensive both to
build and operate, and delay traffic; the fewer
the better on all grounds. It is therefore often
thought cheaper in the long run, and a saving
of time in transit, to take a longer route and
save locks. The soil is also to be considered:
rock or hardpan costs more to excavate, and
a longer route may furnish cheaper cutting.
On the other hand, in hard ground, the cut can
be more nearly vertical and less excavation be
needed. In soft ground the sides must have a
heavy slope or they will cave, so that the top
may be from two to two and a half times as
wide as the bottom; in all ordinary ground some
slope is needed; in rock cutting the sides are
nearly or quite vertical, as also in passing
through towns, where the sides are of masonry
and space is a desideratum. The question of
route is therefore anything but a simple one,
and is complicated with many business and
mechanical ones. The number of bridges,
aqueducts, culverts, etc.,, to be built is an 1m-
portant consideration. The width must be suffi-
cient to allow two of the largest vessels to pass
abreast without fouling, and the narrower the
way the more traction power is needed. The
width of bottom is usually fixed at the beam
width of two vessels, and the depth at 18 inches
more than their draft. The excavation of canals
is carried on like other large excavations, with
machinery from the ordinary pick and shovel,
scraper, and cart, to great steam excavators
and dredges, powder and dynamite for rock
blasting, and portable railroads for carrying off
the material excavated, etc. Aqueducts have
always masonry foundations or piers, support-
ing a trough of masonry, wood, or steel. When
the interfering stream is small, it is carried
under the canal by a culvert.

. The provision of a supply of water might
well be placed first, as the canal would be use-
less without it. If possible, the location is
chosen so as to fill its summit levels from suf-
ficient lakes or streams. Otherwise artificial
reservoirs must be constructed, with all the
care needed for the water supply of towns ex-
cept as to quality. The drainage basin must be
ample to supply loss of water by evaporation,
leakage, and lockage, with reference to length
of canal, number and size of locks, and volume
of traffic; and the feeders properly calculated
as to length and sizez. When an elevated sup-
ply is not to be had, pumping works take their
place. Of the causes of wastage mentioned
above, evaporation cannot be lessened. Leakage
is prevented in porous soil by cementing or pud-
dling the sides of the canal. But lockage is the
constant drain_on the supply, which has exer-
cised much ingenuity In minimizing. One
method of preventing waste is also connected
with the regulation og overflow: to keep a “lad-
der” of locks far enough apart, say 100 yards,
so that the discharge from upper to lower level
shall not overspill: or an intervening pond must
be formed. As overflow not only wastes, but
may cause heavy damages and suits, and also
injures the towpath, waste-weirs should be pro-
vided at convenient distances; and as a break
would drain the entire reach before it could be
repaired, these must be localized by stop-gates
at short distances, making only a small bagin to

waste and do damage with its water. The tow-
path must also be so sloped and prepared as to
prevent its soaking and miring or crumbling.

4. The lock is the chief agency for shifting
boats from one level to another. Its principle
is to open a small basin with one closed end
into a larger one, thus raising or lowering the
water of the smaller to the level of the larger
without much affecting the latter. In practice,
the lock is a chamber with its sides at the upper
level and its bottom at the lower; and to save
water, it is made as nearly as possible the size
of the largest vessel that is to use it, with six
inches to a foot of play at each side and end.
The lateral walls in the more important canals
are of stone. The ends are wooden or iron fold-
ing gates, opening up-stream ; each made of two
leaves pivoted in the walls, each leaf a little
more than half the width of the lock, so that
they shut together at an obtuse angle against
the current, the weight therefore only serving
to close them still tighter. When a vessel is to
be brought from one level to the other, it is
floated into the basin or “pound,” and the gate
shut behind it. A sluice or valve in the upper
gate then admits water and slowly raises it to
the upper level, or the one in the lower gate lets
it down to the lower level, as the case may be.
The total lockage takes all the way from 6 to
20 minutes. These sluices are worked by rack
and pinion in the gate, or revolve on an axis;
they are managed by long levers set in the top
of the gate, and reached by a “running board®
projecting over it. The gates themselves are
also managed by levers except in the better
equipped and important ones, where they are
often worked by steam machinery, at a saving
of half the time. To save time and expense of
superintendence, the reaches are made as long
as possible, and the locks bunched in one spot
in “ladders” of several close together, like a
flight of steps, with a high lift, rather than
scattered along the route. As said above, these
should be some way apart to prevent overflow.
As the pressure on the gates and sides is very
great, the limit of “lift® in a lock, or the verti-
cal height to which the water is raised, averages
not over eight or nine feet, and may be only
three or four; though 12 is not very uncommon,
and 18 has been attained at the Sault Ste.
Marie. On the largest locks the water is admit-
ted through a culvert parallel to the side wall
of the lock, and opening into the centre through
a tunnel ; this is said to reduce the time of lock-
age considerably. Of course too sudden an
admission of water would injure the boat. Pipes
are also used.

It is evident that at each passage of a boat,
the upper level has to supply water enough to
fill the lock between it and the lower. It may
be noted that the ascending traffic takes far
more than the descending, because in the latter
case the water displaced by the boat itself flows
back into the upper reach, and remains there
after the gates are shut. A 25-ton boat with an
eight-foot lift costs 163 tons of water going up
and 103 coming down. To economize this sup-
ply where water is scarce, two chief plans have
been devised. One is to form at the side of the
lock a reservoir equal in sizez. When the lock
is to be emptied, the water is run into the reser-
voir until it and the lock are at the same level,
which of course will be half height. The reser-
voir is then closed, and the remaining water in
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the lock run off through the lower sluices in
the usual way. On refilling the lock, before
opening the upper sluices, one fourth the quan-
tity required can be obtained from the reser-
voir, thus saving 25 to 40 tons of water at each
passage. This delays the traffic, however, and
has not been much used. Another method is
now coming into use in the canals of largest
traffic, at the spots where a number of locks
are bunched, and therefore a great amount of
water used and time consumed. This is a
reversion to the oldest historic type, of lifting
the boats by machinery instead of floating them
up; except that instead of inclined planes for
hauling up and gravity for letting them down,
hydraulic vertical lift locks are used. In this
system the lock is a chamber with gates and
water, as in the other; but it is movable, and
when the boat is run into it, is raised or low-
ered to level. Counterweights and flotation
tanks are sometimes used to aid the hydraulic
power. The first of these was built at Ander-
ton on the Weaver River, England, in 1876; lift,
50 feet 4 inches; two troughs 75 by 15 by 5;
hydraulic ram, with three-foot plunger. This
lets through a 100-ton boat in a total lockage
time of eight minutes, and takes the place of six
ordinary locks, which would take at least an
hour, and on an average considerably more. The
next was at Les Fontinettes, northwest France,
on the Neufossé Canal, connecting the North Sea
ports with Paris; lift, 43 feet 1 inch; two
troughs 139 feet 7 inches by 18 feet 4% inches
by 6 feet 1054 inches; hydraulic ram, 6 feet 634
inches plunger. This lets through a 300-ton
boat in 20 minutes, and replaces five locks tak-
ing two hours. At La Louvriére, Belgium, on
the Canal du Centre, connecting Mons with
Brussels, there is a fall of 293 feet in 17 miles,
and 213 of it in five miles. This has been over-
come by five lifts, with hydraulic rams having
glungers of 6 feet 634 inches, operated by tur-
ines turned by the upper-level water; height
of lift from 5014 to 6325 feet. Each of these
has two troughs of 141 feet 1 inch by 19 feet 14
inch by 8 feet 6 inches, and takes up 4o00-ton
barges in 15 minutes. At Lockport, N. Y., on
the Erie Canal, the original nine and later five
double locks, with a lift of 54 feet 5 inches, have
been replaced by a hydraulic balance, working
two troughs 225 feet by 19 feet 2 inches by 9
feet, and raising 400-ton boats in 15 minutes of
lockage, against half an hour to an hour and a
half of old. Others are either built or building.
5. The maximum of speed thus far found
compatible with safety and economy on canals
is from three and a half to four miles. Higher
speed not only involves much greater propor-
tionate power for traction on account of the
resistance in a narrow way, but injures the em-
bankment by the wash of the waves. Even on
a navigable small river, a steamer at eight or
nine miles an hour will cut the banks badly;
and it would destroy those of a canal, unless
faced more solidly than is commercially prac-
ticable. Furthermore, if the canal were worked
to its full capacity, the traffic would not be
expedited unless lockage could be shortened.
The question of power for hauling the boats has
been variously solved. Sometimes men draw the
boats by ropes from the towpath, sometimes they
row the boats direct,— this mostly in China;
most often animals on the towpath draw them
with ropes, singly or in tows; sometimes loco-

motives replace the animals, and in one place
(the Muscle Shoals Canal on the Tennessec)
the locomotives exchange boats when they
meet; on the Erie and the Delaware & Rari-
tan, steam propellers are used; in still others,
especially on the continent of Europe, the power
is from a cable or an endless chain along the
bottom of the canal, either gripped by the boat
gr wound over a drum on the bottom of the
oat.

Historical— The earliest artificial water
channels were for irrigation and drainage; not
to reclaim swamp land, other soil being too
plentiful, but to regulate the overflow of riv-
ers. These date from an immemorial past, cer-
tainly 3500 B.C. in Babylonia and Egypt, more
{)robably 7000 at least. Very early also the
arger ones must have been used for boat navi-
gation, to transport agricultural and building
materials; these combined drains and canals
still exist in England, called “navigations,” and
the workers on them “navigators,” and have given
to the language the word “navvy” for construc-
tion laborers. At what period the first ones
were dug primarily for navigation, and inci-
dentally %or irrigation, cannot be told. There is
a tradition that the Suez Canal was dug under
the Old Kingdom of Egypt before 2000 B.C.; it
was certainly opened or reopened for small
boats by Necho, about 600 B.c. About this time
also Nebuchadrezzar of Babylon opened the
Royal Canal between the Tigris and Euphrates,
but Mesopotamia had been well canalized before.
These two countries, indeed, invited canals,
with their flat surface and long levels, and
easy digging in sand or clay. It is probable
that China also had canals before the Christian
era, but evidence is wanting. The first canals
were of course on one level; but with the light
boats and great engineering skill of the ancients
the step was not long to damming the water at
different levels and hauling the boat over. The
first system, not yet disused, was to pull the
boat up an inclined plane and let it down by
gravity; and this remained the only available
method till modern times. Under Alexander
and his successors in Egypt and the Seleucid
empire, canals were much used: an important
one was from Alexandria to the Nile, whose
mouths were shut off by sandbars. Marius had
one constructed 102 B.C. from the lower Rhone
to the Mediterranean. Under Claudius there
was one from the Tiber to the sea; and in
Great Britain there are two which date from the
Roman time, the Foss Dyke and the Caer Dyke,
in Lincolnshire, of 40 and 11 miles respectively.
In the 4th century Lombardy was canalized,—a
very favorable spot from its great plain and
many rivers; andp near the end of the s5th cen-
tury, Odoacer carried one from the Adriatic to
Mentone above Ravenna. The downfall of
Roman civilization stopped their development
for a while; but under Charlemagne a fresh
extension began, that monarch building canals
to connect the Danube both with the Rhine and
the Black Sea. In the Netherland bogs the
system is that of nature itself, and began very
early; here the canal is not so much an artifi-
cial channel as a remnant of the original sea,
around which the land is built. In Britain as
early as 1121, Henry I. deepened and made
navigable the old Foss Dvke. The Grand Canal
of China, about 1,000 miles long, a large part
of it made up of canalized rivers, was completed
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in 1289. That country has many other great
systems connecting its internal waterways.
But obviously the boats transferable by such
machinery must be small and lightly loaded;
and the modern canal system, with long heavy
boats and large cargoes, was first made possible
by the invention of the lock. This doubtless
developed out of putting dams close together
with gates in them; but neither inventor nor
-even country of first use is certain. It has been
claimed for two brothers, engineers of Viterbo
in Italy, in 1481; also for Leonardo da Vinci
the universal genius; and again for Holland a
century earlier. The one certain fact is, that in
the latter part of the 15th century they were
in use in both countries, and spread rapidly
through Europe. The first country to under-
take on a large and systematic scale the con-
nection of its leading systems by canals was
France, in the 17th century. The Briére Canal,
connecting the Seine and Loire, was begun in
1605 under Henry IV, and completed 1642
under Louis XIII. The Orléans Canal, uniting
the same basins by the Loing, was completed
1675, under Louis XIV. The greatest of all,
the Languedoc Canal, to connect the Bay of Bis-
cay with the Mediterranean, was finished 1681.
It is 148 miles long, 614 feet deep, with a sum-
mit level of 600 feet; has about 119 locks and
50 aqueducts, and floats barges of 100 tons.
France in 1879 passed a law making all its
canals uniform at 6% feet deep, with locks
12615 feet long by 17 wide. England was much
later in taking up the system on a large scale,
but when it did so, carried out a remarkable
one, with great feats of engineering. The
fathers of it were Francis Duke of Bridgewater
and his famous engineer, James Brindley; and
the beginning was the charter for the Bridge-
water Canal in 1759. The names of Watt, Tel-
ford, Nimmo, Rennie, and other noted engineers
are associated with it. The last inland canal
in Great Britain was built in 1834. Amon
the leading ones are the Grand Junction, 1
miles; Leeds & Liverpool, 128; Trent & Mersey,
93; Kennet & Avon, 57. The great Irish canals
are the Grand Canal, from Dublin to Ballina-
sloe, 164 miles, uniting the Irish Sea to the
Shannon; and the Royal Canal nearly parallel
to it for the same traffic, from Dublin to Tori-
nansburg, west of Longford. The great canals
of Scotland are the Caledonian and the Forth
& Clyde, spoken of under Ship Canals. Early
in the 18th century Peter the Great constructed
a great system of canals and canalized rivers,
1,434 miles long, to connect St. Petersburg with
the Caspian. The Danish Canal, 100 miles long,
from the North Sea to the Baltic, was finished
in 1785. The Gotha Canal, 280 miles long, con-
necting Stockholm with Gothenburg across
Sweden, was planned 1716, but opened the first
part 1810, the whole 1832. In 1836-46 Louis
of Bavaria revived Charlemagne’s old plan,
connecting the Main (and so the Rhine) with
the Danube, by a canal 108 miles long, 650 feet
above the Main, and 270 feet above the Danube.
United States Boat Canals.— The first canal
in this country was built in 1793, around the
falls of the Connecticut River at South Hadley
Falls, Mass.; the engineer was Benjamin Pres-
cott of Northampton, afterward superintendent
of the Springfield Armory. The lift was not
by locks, but by inclined planes, the boats being
run into a movable caisson, filled with water

and hauled up by cables operated by water-
power; locks were introduced later. In 1796
a canal was completed around Turner’s Falls
farther north in the same river, at Montague.
“The Proprietors of the Locks and Canals on
Merrimack River® were incorporated 1792, and
opened their canal around the falls at Lowell to
the mouth of the Concord, one and a half miles
long and with four locks, in 1797; it was for
the lumbering business, rafts, masts, etc. But
the first general canal for passengers and mer-
chandise opened in the United States was the
Middlesex, a rival to the last, incorporated
1793, and completed 1804 at a cost of $700,000;
it ran to Charlestown, 31 miles, was 24 feet wide
and 4 feet deep, and fed by the Concord. A
packet boat, the Governor Sullivan, plied regu-
larly between Boston and Lowell, taking nearly
a day. The first boat voyage to Concord, N. H.,
was made in 1814, and a steamer began passages
in 1819. The canal was disused 1851. But much
broader projects had been set on foot about
the time of these local ventures; and several
of the greatest afterward carried out, as well as
some which have been chimeras rather from
olitical developments than from any inherent
impracticability, were broached even before the
Revolution. Washington was deeply interested
in canal schemes all through his life, and fa-
vored canals to connect all the great American
water systems. The Potomac and Ohio, the
James and Ohio, and the Mohawk Valley and
Great Lakes connections, were all examined by
him. The last named he looked over during the
Revolution. In 1792 the Western Inland Navi-
gation Lock Company was formed, and by 1797
had finished six miles of canals around the rap-
ids at Little Falls, making a navigable way for
15-ton barges to Lake Ontario. Pennsylvania
built several small canals in the two decades
from 1790 to 1810, but they had little success.
In 1784 Maryland and Virginia jointly granted
a charter for a canal from Georgetown on the
Potomac to the Alleghanies, under which up to
1822, when it was abandoned, some three quar-
ters of a million dollars were spent in excava-
tions, dams, and locks. But the great era of
American canal-building, and of furious and
losing canal speculation, was from 1810 to 1840;
its definitive close was about 1850, since which
year no boat canal has been built in this coun-
try except the Illinois and Mississippi. The
entire system in the United States aggregates
about 4,200 miles, nearly all in the belt from
New York south to Virginia and west to
Indiana. There are at present about 4o large
canals in the United States, of which 14 are in
Pennsylvania, 13 in New York, and 5 in Ohio.
Some of the lines most important in their early
days, and which gave great cities their start
since confirmed by railroads, are now entirely
disused; and a history of their fortunes would
be of no more importance than of other bygone
business ventures. Some of the leading exist-
ent ones, or those which may be only dormant,
will be described.

Chesapeake & Ohio.— The fortunes of this
system have shown how difficult it is to fore-
cast business developments. As designed by
Washington, it was to connect the Chesapeake
and ocean navigation, by way of the Potomac,
with that of the Ohio, by portages and high-
roads from its terminus Cumberland at the foot
of the Alleghanies; as a fact, its use has been
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mainly from the accidental fact that Cumberland
is near the Pennsylvania coal fields. - The for-
tunes of the first company have been described.
In 1823 commissioners appointed by Maryland
and Virginia reported in favor of a new route
in place of attempting to complete the old one;
in 1824 the national system of internal improve-
ments was inaugurated by act of 30 April, and
a board of engineers in October 1826 reported
on a canal from Georgetown to Pittsburg. As
the cost was over $22,000,000, it was considered
prohibitory then; and in 1829 the “eastern
division® to Cumberland was authorized, by
national, State, municipal, and private stock
subscriptions. But the work had been inaugu-
rated on 4 July 1828 by President J. Q. Adams,
who struck the first spade; and it was fully
opened in 18s50. It is 134 miles long and 6 feet
deep, 60 feet wide from Georgetown to Har-
per’s Ferry, and 70 on an average from thence
to Cumberland. It is fed from the Potomac by
seven dams. The aqueduct at Georgetown over
the Potomac was a very considerable engineer-
ing feat for its time; it rests on 12 masonry
piers constructed by coffer-dams on rock 28 to 40
feet below the surface. At Paw Paw Bend, 27
miles east of Cumberland, the canal saves six
miles by a cut-off and tunnel through the moun-
tain, 3,118 feet long. The summit level is
61334 feet above tidewater; the rise is accom-
plished by 74 locks from 6 to 10 feet lift. The
whole work had cost over $9,500,000 when
opened, and its total capitalized outlay had
been over $15,000,000 when the bondholders
foreclosed in 18go.

Erie Canal— The State of New York finally
bought the works of the Western Inland, above
mentioned. In 1803 Gouverneur Morris sug-
gested or re-suggested a broader plan, to make a
navigable way not to Ontario but to Erie, and
therefore from the new West to New York.
De Witt Clinton cagerly took up the idea, threw
his whole energies into pushing it, and made it
a foremost part of his political programme, bit-
terly opposed by the Tammany and Van Buren
wing. In 1808 Simeon De Witt was appointed
to survey the Mohawk route. On 3 March 1810
a commission was appointed, with Gouverneur
Morris at the head and Clinton a member; it
made several reports urging the feasibility and
business advantage of the canal, and Clinton’s
memorial to the legislature in 1815 is said to
have carried conviction. At any rate, on 7
April 1816 an act was passed authorizing the
construction of the Erie and Champlain canals;
on 4 July 1817 the first ground was broken, at
Rome; and on 4 Nov. 1825, during Clinton’s
Eovemorship, the canal was formally opened
rom Albany to Buffalo, 352 miles. It had cost
$7,602,000, but it reduced the freightage time
between the termini from 20 days to 10, and the
passenger time shortly to 315, by a line of light
packet boats with relays of horses at a trot;
and reduced freights at once from $100 a ton to
$10, and then to $3. It made central New York,
largely uninhabited, at once a district of poten-
tial empire with settlers flocking in; secured for
New York the domination of the American sea-
board; and created or solidified the prosperity
of the remarkable line of cities in its path. Its
construction was justly considered a triumph of
engineering ability: several of the stone aque-
ducts by which it was carried over the streams
(it crc:{gsles El_): Mohawk twice) presented pecul-
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iar difficulties, and in places it was cut through
solid rock. It was at first 40 feet wide and 4
feet deep; later enlarged to 70 feet at top, 56
at bottom, and 7 feet deep; still further deepened
as below. It has 72 locks, 110 by 18, 57 of them
double. The chief lifts are at West Troy, 1884
feet, surmounted by 16 double lift-locks; at
Lockport, 54) feet, at first by nine double
locks, then by five higher ones, since 1895 by a
hydraulic balance lift (above described); and
at Albany, 20 feet. It is fed from Lake Erie,
the Black River, and several lakes in its course.
The total rise to Buffalo is 568 feet, which
means that the general fall of water is to the
eastward. After the New York Central paral-
leled it, the business declined, and for many
years after the war seemed doomed to extinc-
tion. In 1883 all tolls were removed on the
State’s canals, and the navigation made free;
but even this did not wholly arrest the decline,
due to reasons heretofore stated. It being evi-
dent that the Erie must be enlarged to be an
effective competitor of the railroads, in 1896 a
referendum was taken on an expenditure of
$9,000,000 for deepening it to nine feet. In
little more than a year from the time that work
was begun, this money was exhausted, and the
task but partly completed. Elaborate plans were
devised for turning it into a great barge canal,
navigable for vessels of 800 to 1,000 tons. It
has been officially estimated that this will cost
$101,000,000, or $40,000,000 more than all the
outlays upon the canal to date. The proposition
v:as presented to the people in November 1903,
and was carried by a popular majority of 250,000
votes.

Illinois & Michigan Canal.—This route con-
nects the Mississippi system with the Great
Lakes, and by the Welland Canal with the St.
Lawrence. Its inevitability was plain by reason
of the extensive use of the Chicago portage
(from the Chicago River to the head-waters of
the Kankakee, an affluent of the Illinois) by
the Indians and trappers, it being only half a
mile for boats, the shortest important portage
on the continent. Chicago was one of the best
trodden sites in America before white men
came here. As early as 1822 Congress granted
a right of way for such a canal, and in 1827
and 1854 made further grants. For some rea-
son it hung fire for many years, though a host
of surveys and estimates were made by the
State and the nation. Work was prosecuted on
it 1836—41, then suspended till 1845, and the
canal was finally opened in April 1848. It had
then cost $6,170,226. The western terminus is
La Salle, at the head of steamer navigation on
the Illinois River; its eastern is on the south
branch of the Chicago, about five miles from
its mouth in the city. The entire length is 96
miles, and the rise from La Salle to Lake Mich-
igan is 145 feet, surmounted by 17 locks, 110
by 18; the capacity of boats is 150 tons. The
original intention was to make a straight cut
from Lake Michigan to the Des Plaines River,
the chief branch which with the Kankakee
forms the Illinois; but to save expense it was
decided to use the Chicago River instead.
Thence it runs to Summit on the Des Plaines,
8 miles; then 42 miles to the junction with the
Kankakee; thence through the Illinois valley to
La Salle. It has five navigable feeders, the
Calumet, Des Plaines, Du Page, Kankakee, and
Fox; and five large storage basins. The sum-
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mit level at Bridgeport required pumping for
supply; and two steam engines, delivering 15,000
cubic feet of water per minute, were used till
1870. These were also used for many years to
help draw off the sewage of Chicago, which
empties for miles into the river. By supplying
the canal from the river, the lake water was
drawn in to fill the vacancy, and so kept the
river comparatively sweet. But the system was
expensive, and the canal was deepened for some
years, ending 1870, to carry the sewage by its
own flow to the Des Plaines, reversing the cur-
rent of the river. It proved insufficient, and in
1892 the Chicago Drainage Canal (q.v.) was
begun, which was finished in 1900. It is 40
miles long to Joliet, 22 feet minimum depth,
and 162 to 290 feet wide at top. A scheme has
been mooted for years, to convert this into a
huge ship canal to enable ocean-going steamers
to ascend from New Orleans to Chicago, and
so through the Great Lakes and to the St. Law-
rence; but it depends on the co-operation of
the national government. Another canal to
connect the Mississippi and Lake systems, which
-has been under construction since 1892, is the
Illinois & Mississippi, the only barge canal
started for over half a century. It is a supple-
ment to the Illinois & Michigan; running from
Hennepin on the Illinois River, a little beyond
La Salle, to the Rock River, 50 miles, and then
by 27 miles of slack-water navigation down that
river to Rock Island, Ill. It is to be 8o feet
wide and 7 feet deep, with 37 locks.

James River & Kanawha Canal— This is
a line partly existent and partly on paper, but
interesting as probably the oldest North Amer-
ican canal scheme. The idea is accredited to
Gov. Spotswood in 1716, when he explored the
Blue Ridge; but the first active part was taken,
as in all these early ventures, by Washington,
who saw from his backwoods days the neces-
sity of joining the eastern seaboard to the trans-
Alleghanian territory by lines of communica-
tion. He personally explored the James River
route in 1784, and induced the Virginia legisla-
ture on 5 Jan. 1785 to pass an act for improv-
ing the navigation of the James. Under this
the James River Company was organized, 25
Jan. 1785, with Washington as president. No
work was done, and in 1835 another company
of the same name took up its task; beginning
the construction of the section from Richmond
to Lynchburg in 1836, and completing it near
the end of 1841. The second division, from
Lynchburg to Buchanan on the upper James,
was begun before this was opened, and com-
pleted in 1851. In 1853 an extension of 47
miles to Covington on Jackson River was be-
gun, but the war interrupted it, and it has
never been resumed. In 1874 the cost of com-
pleting it to the Kanawha, including an im-
provement of the navigation of that river, was
estimated at $60,000,000.

The Ohio Falls Canal.— This is a short
canal, but from its location a very important
one; it makes continuous navigation in one of
the chief waterways of the continent. The
first canal was built 1825-30, and called the
Louisville & Portland. It was 1 7-10 miles
long, 64 feet wide, had 824 feet lift, and three
locks, one at the head and two at the foot.
An enlargement was begun in 1861, but inter-
rupted by the war; in 1868 the national govern-
ment included it in its river and harbor appro-

priation, and it was opened February 1873, -
having cost about $4,000,000. It runs west from
in front of Louisville, Ky.,, to Portland; is a
little over 11,000 feet long and 86%; feet wide,
with a minimum depth of 6 feet assured by a
dam at the falls. The water in the river varies
from 6 to nearly 43 feet, and earthen parapets
on the sides of the canal rise to 44 feet, based on
stone walls, themselves built on the limestone

-rock through which the canal is cut. The upper

lock has been raised, the lower two left as they
were, but a branch with two locks has been
addéd. At the head are flood-gates 46 feet 11
in%les high. The upper entrance is 400 feet
wide,

Among others existent or of past importance
are the canal between the Chesapeake and Dela-
ware bays, across the Delaware isthmus, built
1824—9; 13)5 miles long, and supplied by pumps
for 10 miles of it. An enlargement has been
projected. The Morris Canal, 101 miles long,
built in 1830, connects the Hudson at Jersey
City with the Delaware at Phillipsbur%: N. J;
it is owned by the Lehigh Valley R.R. The Del-
aware & Raritan, 43 miles long, built 1831-4,
connects those rivers, and therefore New York
and Philadelphia. The Delaware & Hudson,
completed 1820, was once the great coal freight
route between New York and the Pennsyl-
vania mines; its company transformed itself
into the railroad company of the same name, and
has abandoned the canal. The Schuylkill Coal
& Navigation Company’s canal is 108 miles
long. The Ohio & Erie Canal from Ports-
mouth, Ohio, to Cleveland, and the Wabash
from Toledo, Ohio, to Evansville, Ind., were
once of importance in building up these sec-
tions. For the Sault Ste. Marie, see Ship Canals
below.

Canadian Canals.— Canada has a very ex-
tended and important set of canal systems,
which may be classified as follows: (1) The
St. Lawrence and Great Lakes system; which
includes the Welland across the neck of land
to the west of Niagara Falls, carrying continu-
ous navigation from Lake Superior to Lake
Ontario, and the canals around the rapids on
the St. Lawrence, between the Thousand
Islands and Montreal, making unbroken pass-
age from Duluth to the ocean. The Welland
will be spoken of below. The system also com-
prises the Burlington Bay Canal, through a bar
at the head of Lake Ontario; (2) the two
Ottawa River systems, one around the falls on
the river between Ottawa and Montreal, the
other by the Rideau and Cataraqui rivers and
the connecting Rideau Canal to the lower St.
Lawrence; (3) the Lake Champlain and St.
Lawrence navigation, by the St. Ours &
Chambly, along the Richelieu River; (4) the
Trent Rivet system, intended to connect Ontario
with Huron through the Trent, but not com-
pleted; (5) St. Peter’s Canal, connecting the
Bras d’Or in Cape Breton with St. Peter’s Bay
on the south coast. Several other very impor-
tant ones are projected.

Ship Canals.— Great ship canals across isth-
muses or peninsulas, to make shorter sea routes
or avoid stormy passages. or surmount falls,
or to make seaports of inland cities, have been
the speculations of dreamers for ages; but the
developed and hurried commerce of this age has
made some of them imperative. The ship canals
of the world are nine i number, as follows:
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1. The Suez Canal, begun in 1859 and com-
pleted in 1869.

2. The Cronstadt and St. Petersburg Canal,
begun in 1877 and completed in 18go.

3. The Corinth Canal, begun in 1884 and com-
pleted in 1893. ]

4. The Manchester Ship Canal, completed in
1

5. The Kaiser Wilhelm Canal, connecting the
Baltic and North seas, completed in 1895.

6. The Elbe and Trave Canal, connecting the
North Sea and Baltic, opened in 1900.

7. The Welland Canal, connecting Lake Erie
with Lake Ontario.

8 and 9. The two canals, United States and
Canadian, respectively, connecting Lake Superior
with Lake Huron.

The Suez Canal is usually considered the
most important example of ship canals, though
the number of vessels passing through it annu-
ally does not equal that passing through the
canals connecting Lake Superior with the chain
of Great Lakes at the south. In length, however,
it exceeds any of the other great ship canals, its
total length being 9o miles, of which about two
thirds is through shallow lakes. The material
excavated was usually sand, though in some
cases strata of solid rock from 2 to 3 feet in
thickness were encountered. The total excava-
tion was about 80,000,000 cubic yards under the
original plan, which gave a depth of 25 feet.
In 1895 the canal was so enlarged as to give a
depth of 31 feet, a width at the bottom of 108
feet and at the surface of 420 feet. The original
cost was $95,000,000, and for the canal in its
resent form slightly in excess of $100,000,000.
g‘hc number of vessels passing through the canal
in 1870 was 486, with a gross tonnage of 654,915
tons; in 1875, 1,494 vessels, gross tonnage, 2,940,-
708 tons; in 1880, 2,026 vessels, gross tonnage,
4,344,510 tons; in 1800, 3,389 vessels, gross ton-
nage, 9,749,129 tons; in 1895, 3,434 vessels, gross
tonnage, 11,833,637 tons; and in 1900, 3,441 ves-
sels, with a gross tonnage of 13,609,237 tons.
The revenue of the canal is apparently large in
proportion to its cost, the Statesman’s Yearbook
for 1901 giving the net profits of 1899 at
54,153,660 francs, and the total amount dis-
tributed among the shareholders 51,538,028 francs
or about 10 per cent of the estimated cost of
$100,000,000. The canal is without locks, being
at the sea level the entire distance. The length
of time occupied in passing through the canal
averages about 18 hours. By the use of electric
lights throughout the entire length of the canal
passages are made at night with nearly equal
facility to that of the day. The tolls charged are
9 francs per ton net register, “Danube measure-
ment,® which amounts to slightly more than $2
per ton United States net measurement. Steam
vessels passing through the canal are propelled
by their own power.

The canal connecting the bay of Cronstadt
with Saint Petersburg is described as a work of
reat strategic and commercial importance to
ﬁussia. The canal and sailing course in the bay
of Cronstadt are about 16 miles long, the canal
proper being about 6 miles and the bay channel
about 10 miles, and they together extend from
Cronstadt, on the Gulf of Finland, to St. Peters-
burg. The canal was opened in 1890 with a nav-
igable depth of 20} feet, the original depth hav-
ing been about 9 feet; the width ranges from

220 to 350 feet. The total cost is estimated at
about $10,000,000.

The next of the great ship canals connecting
bodies of salt water in the order of date of con-
struction is the Corinth Canal, which connects
the Gulf of Corinth with the Gulf of Agina.
The canal reduces the distance from Adriatic
ports about 175 miles and from Mediterranean
ports about 100 miles. Its length is about 4
miles, a part of which was cut through granite
soft rock and the remainder through soil. There
are no locks, as is also the case in both the
Suez and Cronstadt canals, already described.
The width of the canal is 72 feet at bottom and
the depth 26!4 feet. The work was begun in
1884 and completed in 1893 at a cost of about
$5,000,000. The average tolls are 18 cents per
ton and 20 cents per passenger. '

The Manchester Ship Canal, which connects
Manchester, England, with the Mersey River,
Liverpool, and the Atlantic QOcean, was opened
for traffic January 1, 1894. The length of the
canal is 35%% miles, the total rise from the water
level to Manchester being 6o feet, which is di-
vided between four sets of locks, giving an aver-
age to each of 15 feet. The minimum width is
120 feet at the bottom and averages 175 feet at
the water level, though in places the width is ex-
tended to 230 feet. The minimum depth is 26
feet, and the time required for navigating the
canal from § to 8 hours. The total amount of
excavation in the canal and docks was about

5,000,000 cubic yards, of which about one
ourth was sandstone rock. The lock gates are
operated by hydraulic power; railways and
bridges crossing the route of the canal have been
raised to give a height of 75 feet to vessels tra-
versing the canal, and an ordinary canal whose
route 1t crosses is carried across by a springing
aqueduct composed of an iron caisson restin

upon a pivot pier. The total cost of the cana
is given at $75,000,000.

Two canals connect the Baltic and North
seas through Germany, the first, known as the
Kaiser Wilhelm Canal, having been completed in
1895 and constructed largely for military and
naval purposes, but proving also of great value
to general mercantile traficc. Work upon the
Kaiser Wilhelm Canal was begun in 1887, and
completed, as above indicated, in 1895. The
length of the canal is 61 miles, the terminus in
the Baltic Sea being at the harbor of Kiel. The
depth is 2914 feet, the width at the bottom 72
feet, and the minimum width at the surface 190
feet. The route lies chiefly through marshes
and shallow lakes and along river valleys. The
total excavation amounted to about 100,000,000
cubic yards, and the cost about $40,000,000. The
number of vessels passing through the canal in
1900 was 21,571, with a tonnage of 4,282,258,
and the dues collected amounted to 2,133,155
marks.

Three ship canals intended to give contin-
uous passage to vessels from the head of Lake
Superior to Lake Ontario and the St. Lawrence
River are the Welland Canal, originally con-
structed in 1833 and enlarged in 1871 and 1900;
the St. Mary’s Falls Canal at Sault Ste. Marie,
Mich., opened in 1855 and enlarged in 1881 and
1896; and the Canadian canal at St. Marys
River, opened in 1895. In point of importance,
measured at least by their present use, the canals
at the St. Marys River by far surpass that of the
Welland Canal, the number of vessels passing
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through the canals at the St. Marys River being
eight times as great as the number passing
through the Welland, and the tonnage of the
former nearly forty times as great as that of the
latter. One of the important products of the
Lake Superior region, iron ore, is chiefly used in
the section contiguous to Lake Erie, and a large
roportion of the grain coming from Lake
uperior passes from Buffalo to the Atlantic
coast by way of the Erie Canal and railroads
centering at Buffalo. The most important arti-
cle in the westward shipments through the Sault
Ste. Marie canals — coal — originates in the ter-
ritory contiguous to Lake Erie. These condi-
tions largely account for the fact that the num-
ber and tonnage of vessels passing the St.
Marys River canals so greatly exceed those of
the Welland Canal. The Welland Canal con-
nects Lake Ontario and Lake Erie on the Cana-
dian side of the river. It was constructed in
1833 and enlarged in 1871 and again in 1900.
The length of the canal is 27 miles, the number
of locks 25, the total rise of lockage 327 feet,
and the total cost about $25,000,000. The annual
collection of tolls on freight, passengers, and
vessels averages about $225,000 and the canal is
open on an average about 240 days in a year.

Canaletto (proper name BERNARDO BELOTTO),
Venetian painter: b. Venice 1724; d. Warsaw
&80. He was a pupil of his uncle, Antonio

naletto, whose style he imitated perfectly. He
worked in Dresden, London, and other places,
and painted principally suburban buildings and
scenes. He excelled in perspective.

Canaletto, Antonio, Italian painter of per-
spective views: b. Venice 1697; d. there 1768.
In early life he was a scene painter, but having
studied in Rome he returned to his native city
and became an artist of note. He is said to
have been the first who used the camera obscura
in painting. His principal subjects, which are
highly prized, are mostly views of the palaces
and canals of Venice. As Se was an extremely
rapid worker and very industrious, he left a
great number of works. His pictures of Vene-
tian palaces and scenery, while greatly admired
by some critics, are harshly censured by others,
who consider his art as mere mechanism.

Canandaigua, N. Y., a village of Ontario
County, 29 miles southeast of Rochester; at the
northern end of Canandaigua Lake, and on the
New York C. & H. R. and Northern C. RRs.
It is finely situated, on high ground, with a com-
manding view of the lake. The fishing and
boating accommodations are excellent,

Industries, etc— The chief manufactures are
those of ale, pressed brick, and anti-rust tin and
enameled ware. The Lisle Tin and Enamel
Works have 600 employees, the Empire Pressed-
Brick Works 150, the brewery 75. The power-
house and shops of the Rochester & Eastern
Interurban Electric railway, with 100 employees,
are also located here.

Public  Institutions, Buildings, etc.—The
churches are Congregational, Episcopalian,
Methodist Episcopal, Baptist, Presbyterian,

Roman Catholic, and Wesleyan Methodist.
There are two banks, with a combined capital of
$200,000 and deposits of $1,200,000. Here are
also located the Thompson Memorial Hospital,
the Ontario Orphan Asylum (private), a pri-
vate insane asylum, and an association library.

It is also the seat of Canandaigua Academy, a
public high school, and of the Granger Place
School for Girls, a private secondary school.

Government.— The government is adminis-
tered by a president, and a board of trustees of
eight members, elected annually.

History— Canandaigua was settled by New
Englanders in 1789, and became a village in 1815,
The name was originally Canandarqua, an In-
dian word signifying “the chosen spot.”

Canandaigua Lake, N. Y., a body of water
lying chiefly within the limits of Ontario
County. It is 668 feet above the sea and 437
feet above Lake Ontario, and has an extreme
length of 15 miles and an average width of one
mile. Its outlet is the Clyde, a tributary of
E:Eeca River. The waters abound in excellent

Canani, Giovanni Battista, j6-vin'né bit-
tés'td ki-na’'né, Italian anatomist: b. 1515; d.
1597. He discovered certain of the hand mus-
cles, and was the first to observe the use of the
valves in the veins.

Cananore. See KANANUR.

Canar, ka-fiir’, Ecuador, a small province
situated among the Andes, between the prov-
inces of Chimborazo and Azuay; capital,
Azogues. Pop. of province, 64,000.

Canard, ka-nird’, or ka-nir’, a false re-
port; a silly rumor. The origin of this use of
the term is not known. It is the French word
meaning “a duck,” and is thought by some to be
derived from the old phrase, Vendeur de canard
a moitie, one who half-sells a duck or cheats in
such a transaction; hence a liar, a guller, eac.
According to an account of wide currency in
different versions, the usage arose from a story
of cannibalism among a flock of ducks that ate
one of their number each day until they were
reduced to a single survivor, who, it was argued,
had eaten all his companions. The story be-
came common in Paris, and afterward, when
any marvelous recital was heard, the listener
would shrug his shoulders and exclaim, Cest
un canard! (®That’s a canard, or duck !”5.

Canaries. See CANARY ISLANDS.

Canarium, kin-i’'rf-um, a genus of plants
of the order Amyridacee. The gum of C. com-
mune has the same properties as balsam of
copaiva. The nuts are eaten in the Moluccas
and Java, but are apt to bring on diarrhcea. An
oil is expressed from them, used at table when
fresh and burned in lamps when stale.

Canary, a small, domesticated finch (Car-
duelis canaria), closely allied to the goldfinch
(q.v.), and found throughout the Canary
Islands, Cape Verde, and Madeira. Domestica-
tion, besides having modified the size and colors
of this bird, has developed its power of song.
It was introduced into Europe as a cage-bird
early in the 16th century, and is now familiar
in all parts of the world. Canaries in their wild
state are about five inches long, and. like other
finches, live mainly upon seeds, seldom eating
insects. They build nests of moss and feathers
in bushes and trees, often near dwellings; and
their pale-blue eggs number four or five. Cana-
ries are bought, bred, and sold in large numbers
in England, Scotland, Belgium, and in the Hartz
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Mountains, where their breeding forms an im-
portant household industry. The varieties are
named, to a great extent, from the localities
in which they are bred. Among birds valued
for their beauty rather than for their power of
song_are: the British crested Norwich canary,
the Manchester canary, which is noted for its
abnormal size, it sometimes reaching a length of
eight inches. The Scotch Fancy is a slender
bird with long neck, its body, trunk, and tail,
when in certain positions, curving into almost
a half circle. he gold- and silver-spangled
canaries are considered the handsomest. Their
ground color is dull, spotted with gold or silver
markings. The Belgian or humpback canaries
are also bred for their beauty of plumage, and
are remarkable by reason of the peculiar appear-
ance they present by their broad shoulders, short
neck, and small head.

Canaries bred for their power of song, and
selling from $1 to $75, are those of the Hartz
Mountains, which vary in color from a clear yel-
low to a bright green. The most valuable of all
varieties is the South Andreasberg bird, bred
solely for their power of song. Single birds are
frequently utilized for the instruction of young
birds, and are known as “campaninis.” Other
varieties are the cinnamon canaries and the
cayernus, the brilliant red and scarlet of the lat-
ter being due to judicious feeding with red pep-
per.

Canaries are easily cared for, the only
essentials being cleanliness, food, and water.
The principal danger to the bird is a cold
draught. The best food consists of canary-grass
seed, hemp-seed, and a certain amount of greens.
Acids are to be avoided, but sugar is beneficial
in small quantities. Lime is essential to its wel-
fare, and is most easily obtained in cuttle-fish
bone. If their nails grow so long as to be trou-
blesome to the bird, they should be occasionally
cut with a very sharp scissors, thus running no
chance of injuring the foot. Consult: Wallace,
(The Canary Book’; Belts, ‘The Pleasureable
Art of Breeding Pet Canaries.’

Canary-flower, an annual climbing plant
(Tropaolum peregrinum), of the Indian cress
family, a native of New Granada, cultivated for
its showy yellow flowers.

Canary-grass. See CANARY-SEED.

Cana’ry Islands, or Canaries, a cluster of
islands in the Atlantic, considered as belonging
to Africa, the most easterly being about 150
miles from Cape Non. They are 13 in number,
7 of which are of considerable size, namely
Palma, Ferro, or Hierro, Gomera, Teneriffe,
Grand Canary (Gran Canaria), Fuerteventura,
and Lanzarote. The other six are little more
than mere rocks. The population in 1897 was
,?4,521, the area being about 2,808 square miles.

he Canaries form a Spanish province. Lan-
zarote and Fuerteventura lie in the northeast of
the group, Ferro is the farthest southwest.
Through Ferro the first meridian used to be
drawn. All are rugged and mountainous, fre-
quently presenting deep ravines and precipitous
cliffs to the sea, though having also fertile val-
leys and verdant slopes. The principal peaks
are that of Teneriffe, 12,182 feet, and La Cruz,
in Palma, 7,730 feet. Fuerteventura and Lan-
zarote, which are nearest the African coast, are
less elevated and also less fertile than the others,
and have much of an African character. Evi-

dence of volcanic action is almost everywhere
present, and volcanic disturbances have taken
place on some of the islands in quite modern
times. The flora generally resemble that of
the Mediterranean region, the trees and shrubs
including the oak, chestnut, pine, cedar, laurel,
heather, etc.; but there are also plants that be-
long to the African region, such as the dragon-
tree and euphorbias. Among the fauna may be
mentioned the canary, the red partridge, and
several kinds of lizards; there are no snakes.
The goat is the chief domestic animal. The
islands are somewhat deficient in moisture and
severe droughts sometimes occur ; tornadoes also
are not infrequent. The climate is hot on the
low grounds, temperate higher up, and generally
healthy. The soil where suited for cultivation
readily produces all kinds of grain, fruits, and
vegetables in abundance; so that the name of
“Fortunate Islands,” which the ancients gave the
Canaries, was well deserved. Some of the
islands furnish good wine, especially Teneriffe
and Palma. The Canaries constitute a valuable
possession of Spain, and they serve as a winter
resort for invalids from colder regions. This
has led to the erection of hotels specially in-
tended for visitors, to the making or improve-
ment of roads, and to the providing of attrac-
tions of various kinds, including golf-courses,
lawn-tennis grounds, etc. There are several
places of worship for English-speaking visitors.
The exports at present consist chiefly of bana-
nas, tomatoes, and potatoes, shipped in great
quantities to London and Liverpool, cochineal,
sugar, wine, etc. The imports chiefly consist of
textiles and other manufactured goods, cereals,
coals, etc. Peaches, oranges, lemons, figs, and
other fruits are cultivated. Teneriffe and Grand
Canary are the two chief islands. Santa Cruz,
the capital of the islands (pop. about 20,000), is
a port on the northeast coast of the former,
which also contains La Laguna, the old capital,
Orotava, and other towns or villages. Orotava
is a favorite resort of foreign visitors. Las
Palmas, on the northeast coast of Grand Canary,
is a more important place, with its new harbor,
Puerto de la Luz, between three and four miles
distant, protected by a breakwater. The city
is rapidly extending, its streets have been im-
proved and lighted by electricity. Numerous
steamers engaged in the trade between Europe
and Africa call here, and also at Santa Cruz.
Though the Canaries were known to the ancients
they fell out of the knowledge of Europeans
till they again became known from the 12th or
13th century onward. They were claimed by
the Spaniards in the 14th century, and in 14025
Jean de Bethencourt, a Norman adventurer, con-
quered Lanzarote, Fuerteventura, Gomera, and
Ferro. By the end of the 15th century the
Spaniards had subdued the original inhabitants
entirely; and they almost extirpated them at a
later period. These early inhabitants, who are
known as Guanches, had attained some progress
in civilization, as shown by remains still extant.
They were no doubt of Berber stock. The pres-
ent inhabitants are mainly of Spanish blood,
though it is said the Guanche element may still
be detected. See the separate articles on Tener-
iffe, Grand Canary, Palma, Ferro, and Lanza-
rote.

Canary-seed, the seed of a plant (Phalaris
canariensis), belonging to the order of Grami-
nacee, cultivated for its seed, which is used
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principally as food for birds. In its early
growth it is scarcely distinguishable from oats
or wheat. With good cultivation it attains a
height of three or four feet, and terminates in
cgg~shared heads or ears, each containing up-
ward of 100 seeds. The straw is of little value,
either as fodder or 'itter, but the ears, especially
when mixed with other kinds of chaff, are good
food for horses. It requires a deep adhesive
soil, and its produce per acre is about the same
in quantity as wheat. It is a native of the
Canary Islands, but is successfully cultivated
elsewhere.

Canary Wine, a wine that comes from the
Canary Islands, chiefly from the island of Ten-
eriffe. It is not uniike Madeira.

Canary-wood, the light orange-colored
wood of Persca indica and P. canariensis, trees
of the laurel family.

Canas’ter, or Kanaster, originally, the
rush-basket in which South American tobacco
was packed and exported, and hence applied to
a kind of tobacco consisting of the leaves
coarsely broken for smoking.

Canastota, N. Y., village in Madison
County, on the Erie Canal, and on the New York
C., the West Shore and the Lehigh Valley R.R.’s.
It is the centre of an agricultural district and
manufactures agricultural implements, gasoline
engines, boats, canned goods, etc. It has two
banks, public library, churches, high school and
two grammar schools. Pop. (1900) 3,330.

Can'by, Edward Richard Sprigg, Ameri-
can army officer: b. Kentucky, 1817; d. 11 April
1873. He graduated at West Point in 1839;
served in the Mexican war, 1846-8; commanded
the United States troops in New York during
the draft riots of 1863; succeeded Gen. Banks
in the command of the army in Louisiana, 1864;
became brigadier-general United States army,

and major-general of volunteers, 1866. After
the war special duties were assigned to him,
and in 1869 he took command ot the depart-

ment of the Columbia. He was treacherously
shot by an Indian chief, while negotiating for
the removal of the Modocs from northern Cali-
fornia, in the “Lava Beds.”

Canby, William Marriott, American bota-
nist: b. Philadelphia, Pa., 1831. He was edu-
cated privately, and though a business man, has
devoted much time to the study of botany.
He gathered a fine herbarium of over 30,000
species of plants, which is now owned by the
New York College of Pharmacy. A smaller col-
lection was brought together for the Dclaware
Socicty of Natural History. He was one of
the botanists attached to the Northern Pacific
Transcontinental Survey.

Can’can, a dance, something of the nature
of a quadrille, but accompanied by violent leaps
and indecorous contortions of the body. The
earlier and usual meaning of the word in French
is noise, racket, scandal; and is derived, oddly
enough, from the Latin conjunction quamquam,
“lthough,”—a great squabble having arisen in
the French medizval law schools as to the pro-
nunciation of this word.

Cancella’ria, a genus of univalve Testacea,
belonging to the family Muwuricide, and Swain-
son’s sub-family Scolymine, in which the shell
is turbinate, scabrous, and generally reticulated,
the spire and aperture nearly equal, and the

body ventricose. Tate in 1875 estimated the
known recent species at 71, and_the fossil ones
at 60, the latter from the Upper Chalk till now.

Cancellation, a method of abbreviating
certain arithmetical and algebraic operations,
When the product of several numbers is to be
divided by another such product, any factors
common to both products may be left out, or
“cancelled.” If divisor and dividend do not
appear in extenso as products, the process of
cancellation may yet be applied if common fac-
tors exist and can be detected. The work is
substantially the same as that of reducing frac-
tions to their lowest terms.

Can’cer (Lat. cancer, “a crab”), Carci-
nus, kir'si-niis ( Gr. xapxiros, “a crab”),
or Carcinoma, kir-si-no'ma (Gr. xapcirwpa,
Ycancer?), a disease so called from its hideous
appearance or on account of the enlarged veins
which surround it and which the ancients com-
pared to the claws of the crab. It is called
malignant because its symptoms are so aggra-
vated and destructive to human life.

The causes of cancer are more or less ob-
scure, but persistent local irritation and injuries
are the established causes in a large majority
of the cases. Hereditary influence has usually
been considered a very powerful factor in the
production of the disease. The consensus of
opinion is opposed to the theory that cancer
is of parasitic origin. It always begins as a
local disease and is essentially a new growth
and composed of tissue unlike that in which it
grows. It is a disease of adult life as a rule,
though it is frequently found in the young.
In a general way it is most likely to attack an
organ that has passed through its active period
of existence, as the breast or womb. The womb
and stomach are the organs in which primary
cancer is most frequently found, though the
disease may make its appearance in any organ
or tissue of the body. When the discase begins
it grows rapidly; there is loss of flesh, the
neighboring lymphatic glands are involved
through the absorbent glands; the tissue is in;
filtrated; and the body is affected generally.
There is more or less pain, and the tumor 1s
composed of cells and ﬁ;l’)rous tissue in varying
amounts, with more or less white fluid.

There are several varieties of cancer:

Hard or Scirrhous Cancer, or Carcinoma
Fibrosum.— This is the usual form seen in the
female breast, on the testicle, tonsil, skin, bone,
eye, rectum, or any tissue, and is more frequent
in women than in men. The disease spreads,
and soon takes possession of the neighboring
structures by infiltrating them. In this way it
becomes gradually less movable and finally fixed.
No tissue is able to resist its influence, muscles,
skin, fat, and bone becoming filled with can-
cerous deposits as the disease advances. When
the glands become enlarged they may press
upon nerves, causing pain, and upon veins,
causing swelling. In many cases the skin over
the cancer contains small hard tumors known as
tubercles; these are always indicative of can-
cer. Sometimes the skin becomes swollen and
of a brawny appearance, indicating the most
rapid form of the disease. When it attacks the
female breast there is generally some slight pain,
and as it advances there is a depression over
the growth. Soon the nipple retracts, and if
let alone it will ulcerate or break down and
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have an offensive discharge. This form of the
disease destroys life in from three to five years.

Medullary, Encephaloid, or Soft Cancer, in
which the cell elements predominate, has all the
cancerous peculiarities. Medullary cancer is the
form which sometimes appears as a congenital
tumor, and which attacks young adults and
children, and is the cancer of young life. It
grows rapidly, and runs its course much sooner
than the hard form. It is found most frequently
about the periosteum, bones, eye, uterus, tonsil,
testicle, and ovary. It is specially liable to
occur about the cavities and bones of the head
and face. This form of cancer is so soft that
it often seems like a sac of fluid.

Epithelioma is a term applied to cancers of
the skin, because the composition of the
cancer is similar to the epithelial elements of the
true skin. These tumors affect the skin and
mucous membrane, and never originate in any
other tissue. They are called local cancers by
many. Epithelioma first appears as a wart or
small ulcer about the lips or face. It is also
found in the tongue, scrotum, throat, rectum,
penis, and clitoris. It grows slowly and is not
liable to return when removed.

Rodent ulcers are forms of epithelial cancer,
with the exception that the cells are smaller
and do not extend by the lymphatics or have
any secondary deposits. They usually begin on
the face as dry warts and spread very slowly.
They attack healthy people as well as weak or
sick ones, and appear after middle age.

Colloid or Alveolar Cancer is one in which
the intercellular spaces are filled with a glairy
fluid like glue or mucus. It is most frequently
found in the wall of the intestines or rectum and
may be seen about the angles of the jaw, or
in ovary and breast.

Melanosis, or Black Cancer, is a tumor con-
taining pigment originating from a natural tissue
which contains pigment, such as a mole or the
choroid of the eye. Such tumors frequently
appear in groups; the coloring matter being
distributed throughout the mass in varying de-
grees. The secondary deposits are also distin-
guished by the presence of pigment. It is of
the soft variety and runs a rapid course.

Treatment of Cancer— There is no subject,
perhaps, in the medical and surgical world, to
which so much thought has been given in the
last half-century as the treatment of this most
formidable and alarming disease. A few years
ago, when animal therapy was introduced, many
of the preparations were extensively used in the
treatment of cancer, and many persons pro-
claimed that a new era in the management of
this disease had dawned upon the world, and
in a little while no one would think of such a
thing as a surgical operation in a case of cancer.
While it has done some good, the beneficial
results have not been satisfactory up to this
time. Radiotherapy and phototherapy have been
introduced recently in the treatment of cancer,
and there are many experiments going on at
this time, and much good has been accomplished
in the treatment of cancers of the skin; but as
yet there are no definite conclusions drawn from
the use of these two agents. Perhaps in super-
ficial carcinoma, involving large areas, radio-
therapy is preferable to all other methods of
treatment. Small superficial circumscribed areas
are amenable to treatment with X-rays. In
many cases it is best to remove the growth

with a knife, and then follow it with the X-ray
treatment. Some of those using this method
say it is preferable. There seems to be some
danger, in the treatment of carcinoma, of caus-
ing an inflammation which might carry the
cancer cells to normal or inflamed tissue sur-
rounding the growth. Another condition to be
feared is the very great danger of burning the
healthy skin. The use of the X-rays as a cura-
tive agent in the treatment of cancer of the skin
is, too, in its experimental stage, and the weight
of evidence is not sufficient to warrant any fixed
conclusions, either for or against it, other than
to say the trend of the medical mind is in its
favor. Destruction by the use of caustics is a
time-honored method of treatment and will
continue to be employed by many. The agent
used for that purpose is the chloride of zinc.
The most highly scientific and satisfactory treat-
ment for all forms of cancer, if seen early, is
removal by the use of the knife. All the glands
involved should be removed at the same time,
as well as the neighboring ones, whether they
are affected or not. Early recognition and
prompt treatment are the only ways in which
this disease can be cured.

Cancer, in astronomy, the fourth sign in the
zodiac, marked thus 95. The sun enters this

sign on or about the 21st of June. He is at his
greatest northern declination on entering the
sign, and the point which he reaches is called
the summer solstice, because he appears for the
moment to stop in his progress northward and
then to turn south again. The sun is then 2314°
north of the equator, and a small circle of the
sphere parallel to the equator at 23)4° distant
from it is called the Tropic of Cancer. The
sun leaves this sign about the 22d of July. The
constellation Cancer is no longer in the sign of
Cancer. At present it occupies the place of the
sign Leo.

Cancer-root, or Beech-drops, a branched
parasitic plant (Epiphegus virginianus), of the
order Orobanchacee, with brownish scaly leaves,
indigenous in America, growing almost exclu-
sively on the exposed root of the beech tree.
The whole plant is powerfully astringent, and
the root of a brownish color, spongy, and of a
very nauseous bitter taste. It has been applied
more externally than internally to the cure of
cancer. Other plants of the same order are
also called cancer-root.

Cancrin, Georg, gi 6rg’ kan-krén’, CounT,
Russian general, statesman, and financier: b,
Hanau, Prussia, 8 Dec. 1774; d. Saint Peters-
burg, 22 Sept. 1845. He served with distinction
against the French (1812-15); was minister of
finance from 1823 to 1844; and wrote on mili-
tary and economic subjects, his most noted
w)rk) being ¢Military Economy in Peace and

ar.

Cancrum Oris, or Noma, gangrene of the
cheek, due to bacterial infection and mostly
occurring in sickly children, especially those
with scarlet fever or measles. It begins as a
red spot on the cheek or at the angle of the
mouth, spreads rapidly, and soon eats away the
whole cheek, even the bone. There is fever,
and death usually results. As soon as the dis-
ease is recognized it should be freely cauterized
and the parts kept bathed in antiseptic solutions.
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Candace, kin’da-sé, a name apparently
common to the warrior queens of Ethiopia
(Upper Nubia), between the Nile and the
Atbara, in the later period of the kingdom of
Merée. The most distinguished of them in-
vaded Egypt 22 B.C, was defeated by the Ro-
mans and obliged to sue for peace, which she
obtained with a remission of the tribute imposed
on her by Petronius. One of her successors
is mentioned in Acts viii. 27; her high treasurer
was baptized by Philip the Deacon on the road
to Gaza.

Candahar’. See KANDAHAR

Candaules, kin-do’léz, king of Lydia, who
lost his throne and life through his besotted
admiration of the beauty of the person of his
queen, in 718 B.C.

Can’dee, Helen Churchill, American jour-
nalist: b. Brooklyn, N. Y., 1861. She is an edi-
torial writer on the New York Evening Mail,
and has published: ‘Susan Truslow’> (1900);
(How Women May Earn a Living’> (1900);
(Not on the Flag’> (1901); ‘An Oklahoma Ro-
mance? (1902).

Candeille, Amelie Julie, im-a-l&é zhi-lé
kian-da-yé, French actress and composer: b.
Paris, 31 July 1767; d. there, 4 Feb. 1834. She
wrote libretto and music of the very successful
operetta, ‘The Beautiful Farmer.

Candeish’. See KHANDESH.

Candela’brum, a word originally signify-
ing candlestick, but usually denoting a support
for a lamp or lamps among the Romans. The
candelabra were of considerable size and often
intended to stand upon the ground. They were
made of wood, bronze, silver, or marble, and
were often elaborately and beautifully adorned.
Sometimes they had shafts in the shape of col-
umns, which could be shortened or drawn out;
sometimes the luxuriant acanthus formed a part
of them; sometimes they represented trunks of
trees entwined with ivy and flowers, and termi-
nated by vases or bell-flowers at the top, for
the reception of the lamps; and not infrequently
the lamps were supported by figures. In ancient
times Tarentum and Agina were famous for
their elegant candelabra, and Corinth also man-
ufactured them. The Etruscan candelabra of
bronze were celebrated.

Can’dia, or Megalokastron, Crete, a forti-
fied seaport and capital of the island, situated
on the north coast, 65 miles east of Canea. Its
harbor admits only vessels of small draught.
The governor and the Greek archbishop reside
here. Soap is manufactured and exported. The
fortifications of the city date from the time of
the Venetian occupation, and in 1669, after a
prolonged siege, it submitted to the Turks. Pop.
estimated at 20,000.

Candia. See CRreTE.

Can’didate, an applicant for an office, from
the Latin candidatus, “white-robed,” because,
among the Romans, a man who solicited a pub-
lic office appeared in a white garment— toga
candida —and wore this during his candida-
ture, which lasted for two years. In the first
year the candidates delivered speeches to the
people, or had them delivered by others. After
this year they requested the magistrate to enter
their names on the list of candidates for the
office sought for. Before this was done the
previous life of the candidate was subjected to

a scrutiny in the senate, after the prator or con-
sul had received his name. f the senate
accepted him he was permitted to offer himself
on the day of election as a candidate. The
formula by which permission was granted was
“Rationem habebo, remuntiabo®; if he was not
accepted he received the answer, SRationem non
habebo; nom renuntiabo® The tribunes often
opposed a candidate who had been accepted by
the senate. The morals of the aspirants, in the
purer ages of the republic, were always severely
examined. In the later period of the republic,
nobody could obtain an office if he was not pres-
ent and if he had not offered himself on three
market days. On these days the candidates
tried to insinuate themselves into the favor of
the people. They went from house to house
(ambitio, whence the word ambition), shook
hands with everybody whom they met (prensa-
tio), addressed each one by his name, for which
purpose they generally had a nomenclator with
them, who whispered the names of those whom
they met into their ear. Cicero, therefore, calls
the candidates natio officiosissima. They placed
themselves on market days in elevated places in
order to be seen. On the day of election they
did the same. Favorites of the people accom-
panied them (deductores) ; some of their suite
(divisores) distributed money among the people,
which, though prohibited, was done publicly.
Interpretes were employed to bargain with the
people, and the money was deposited in the
hands of sequestres. Sometimes a number of
candidates united into parties (coitiones), in
order to defeat the endeavors of the others. At
last the grounds on which each candidate rested
his claims to the office were read, and the
“tribes® delivered their votes. The successful
candidate then sacrificed to the gods in the cap-
itol. To oppose a candidate was called ei refra-
gari; to support him, suffragari, or suffragatores
esse. In the early Church newly baptized Chris-
tians were called candidates, on account of the
white robes worn by them for a certain period
after celebrating the rite. The word “candidate®
is also used by Protestants to designate a theo-
logian who, having finished his studies at a uni-
versity, is waiting for an appointment in the
Church.

Candide, ou ’Optimisme, a famous novel
by Voltaire, forming an epoch in French litera-
ture. In this book he ridicules the system of
optimism with his usual spirit, and attacks reve-
lation with plausible but superficial arguments,
aiming to controvert the celebrated maxim of
Leibnitz, “All is for the best in the best of all
possible worlds.> Among the descriptions in
ginis work, that of the carnival at Venice is nota-

e.

Candle, a solid cylindrical rod composed
of beeswax, tallow, paraffine, or some other
fatty substance, with a wick running longitudi-
nally through its centre, designed for slow com-
bustion with illumination. The wick is generally
composed of a few threads of cotton yarn lightly
twisted or plaited; but formerly, in home-made
candles, dried rushes (Juncus effusus) were
employed for this purpose. The process of
making rushlights is described at length by the
Rev. Gilbert White in his well-known ‘History
of Selborne.?

Candles are mentioned in several places in
the Bible, but no direct evidence is given as to
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their form or of what they were made. There
seems to be a distinction, however, between can-
dles and lamps,—the latter specifically calling
for oil, while the candle is spoken of as being
lighted and placed on a candlestick.

Considerable modern improvements have been
made in the manufacture of candles. One of the
most important of these consists in not employ-
ing the whole of the fatty or oily substances,
but in decomposing them, and then using only
the stearine or stearic acid of the former, and
the palmitine of the latter class of substances.
The animal fats are combinations of glycerine
and fatty acids, principally stearic and palmitic,
both solids, and oleic acid, which is liquid. If
the latter be in excess, the fat will be a liquid
and constitute an oil; if, on the contrary, the
solid acids predominate, we shall have a more
or less concrete fat, such as the tallow of the
ruminants and lard of the hog. Stearic acid
now constitutes the principal raw material for
the manufacture of candles. The chief chemical
agents employed to obtain the stearine are caustic
lime, which, setting free the glycerine, produces
stearate, margarate, and oleate of lime, in the
form of a solid soap; and dilute sulphuric acid,
by which this solid soap, after being reduced to
powder, is effectually freed of its lime. By
means of a subsequent bleaching process cakes
of a perfectly white color, free from impurities,
and fit for the manufacture of candles, are
obtained.

Candles are commonly made by dipping,
molding, or rolling. The former is the older
method, and consists in arranging in a frame
a number of wicks of the proper length and
thickness, and dipping them a number of times
successively in a tank of melted tallow or other
fatty composition, with intervals for the incipi-
ent forms to cool and harden. These dippings
are repeated until the candles have assumed
the requisite thickness and weight.

Molded candles, as their name implies, are
formed in molds. These are generally made of
pewter, or an alloy of 20 parts of tin and 10
of lead, though glass has also been introduced.
They are hollow cylinders of the length of the
candle, and open at
both ends, but pro-
vided at the upper end
with a conical cap, in
which there is a hole
for the wick. A num-
ber of these molds are
inserted in a wooden
frame or trough with
their heads downward;
the wick is then drawn
in through the top hole
by means of a wire,
and kept stretched and
in the centre by a pe-
culiar arrangement.
The molds thus pre-
pared are filled by run-
ning melted tallow of
the proper tempera-
ture from a boiler into
the trough. The can-

Frc. 1.—The parts of a
candle flame.

® bbbl anes g b dles  remain in the
extracted by means of molds for about 24
:a‘v‘:‘r’l;' “:" h:ig‘l’::: part, hours, but, as they
perature; ¢, luminous improve by keeping,
part, generally remain in

the storehouse for a few months before they are
exposed for sale.

The rolling of candles is confined principally
to those made of wax. Although the bleaching
of wax was described by Pliny, the use of this
material for the manufacture of candles dates
back only to the beginning of the 4th century.
From its tenacity, and the contraction which 1t
undergoes in cooling, wax cannot be formed
into candles by melting it and then running it
into molds. Instead, wicks, properly cut and
twisted, are suspended by a ring over a basin of
liquid wax, which is poured on the tops of the
wicks, and, gradually adhering, covers them. Or
the wicks may be immersed, as in the case of
tallow “dips.” When a sufficient thickness is
obtained, the candles, while hot, are placed on
a smooth table kept constantly wet, and rolled
upon it by means of a flat piece of wood. In
this way they assume a perfectly cylindrical
form. achines have been constructed, how-
cver, for the manufacture of such products. The
large wax candles used in Roman Catholic
churches are merely plates of wax bent round
a wick and then rolled.

For preparing wax tapers, the wick is wound
around a drum and is then made to pass into
the melted wax under a hook placed at the bot-
tom of the kettle. The wick, coated with wax,
traverses a draw-plate which gives it the de-
sired diameter, and then winds around a sec-
ond drum. A little tallow, resin, and turpen-
tine is often added to the wax in order to give
it greater ductility.

Wax matches, also, which are generall
paraffine, are made with the draw-plate. They
are afterward cut to the proper length and
tipped with a paste of inflammable material,
The use of wax for candles, by reason of their
cost, was never very widely diffused, and of
course at the present day is likely to diminish
greatly. See WaX.

Hollow candles are provided with three aper-
tures extending throughout their entire length.
They offer the advantage of not guttering when
burning. They are manufactured by means of
a special machine, the molds of which contain
three solid rods, which are withdrawn before
the solidification of the mass.

At the beginning of the 18th century, sperma-
ceti, a product of the cachalot, or sperm whale,
came largely into use for the manufacture of
candles. The competition of other materials
and the decline of the whale fisheries limit its
use at the present day.

Cetin, a form of spermaceti, is too brittle
and lamellar in texture to use alone in candle-
making. These defects are corrected by the
addition of about three per cent of wax.

Paraffine candles came into general use about
1850. When crude petroleum is distilled the
products obtained consist of light oils employed
for illuminating purposes, and heavy oils used
as lubricants. These latter, upon cooling, yield
a solid substance of waxy consistence and deep
color, called paraffine. This material, when pu-
rified, gives a white, odorless combustible sub-
stance, which is made into candles which give
a brilliant but slightly smoky flame. Objec-
tions to their use are that at the moment of
extinction they emit a disagreeable odor, and
that they are too fusible and apt to become dis-
torted in a warm atmosphere. For these rea-
sons paraffine is generally mixed with steario

of
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acid. The use of paraffine candles is most com-
mon in Great Britain. See PARAFFINE

Ozokerit, or cérésine, which is also used in
the manufacture of candles, resembles paraffine
in appearance. It is obtained by purifying a
sort of natural mineral wax, the principal de-
posit of which is found in Galicia. It is not
much used except in Germany and Austria.
Since cérésine candles melt at a higher tempera-
ture than paraffine, they undergo no deforma-
tion when used.

Palm-oil is obtained from the west coast of
Africa, especially the neighborhood of Lagos.
The palm which yields it is the Elais guineensis,
which produces a golden-yellow fruit of the size
and shape of a pigeon’s egg. By detaching its
pulp from the kernel, bruising it into a paste,
and then agitating it in boiling water, the oil
is separated, and, rising to the surface, con-
cretes as the water cools. About two thirds of
it in weight consists of a peculiar white solid
fat, called palmitine; the remainder is chiefly
oleine.

The manufacture of candle-wicks is fully as
important as the treatment of the combustible
fats, and candle-makers have studied the princi-
ples of combustion with a view to discovering
methods of producing the clearest light with
the minimum of smoke, odor, and trouble in
snuffing.

A flame is the result of the combustion of a
gas. In a burning candle the fatty or other
substances are melted and carried by the wick
into the interior of the flame, where they are
continuously converted into gas. We may com-
pare the combustion of a candle to a microscopic
gas-works, and, just as the gas-burner gives more
or less light according as the pressure is varied,
or the tip is more or less foul, or the propor-
tion of air that reaches the gas is greater or
less, just so a candle will give a different light
according to the draft of air or the size and
nature of the wick. Too large a wick would
absorb the melted material too rapidly, the flame
would be unduly increased, and the feeding of
it would be effected under unfavorable condi-
tions. Too small a wick would produce the
opposite effect; around the periphery of the
candle there would form a rim, which, no longer
receiving a sufficient quantity of heat, would
remain in a solid state; the cavity that serves
as a reservoir for the liquefied material would
become too full; and the candle would gutter.
‘So the section of the candle, the size of the
wick, and the draft of air in the flame must be
apportioned in such a way that there shall
always be an equilibrium between the quantity
of material melted and that decomposed by the
flame. The purity of the air, too, must be taken
into account, for, just as a man needs pure air
in order to live in health, so a candle has need
of the same in order to burn well. During an
evening party it may be observed that the bril-
liancy of the candles diminishes in measure as
the air becomes impoverished in oxygen and
enriched with carbonic acid.

In the flame of a candle four parts may be
distinguished. The dark nucleus, a (Fig. 1),
is formed by the gas resulting from the gasifica-
tion of the combustible bodies. This gas may
be ignited at the point of a glass tube, 4, intro-
duced into the flame. Since the air directs
itself especially toward the axis of the flame,

the azure-blue part, b, presents a comparatively
low temperature in the illuminating envelope, ¢.
The oxygen but partially suffices for the com-
bustion, while in the non-illuminating part, d,
products of the incomplete oxidation burn in the
air in excess.

The wick must be placed in the centre of the
candle, or else it will remain too long, produce
smoke, and darken the flame. If the end re-
mains exactly in the centre the air will not
reach it, and the wick will carbonize and form
a “thief® or %waster,® which, falling into the
cavity at the top of the candle, will make the
latter gutter, and end by obstructing the wick,

Fic. 2.

Fic. 8. Fic. 4.

F16. 2.—Tallow candle before snuffing. The wick be.
comes incrusted, and the flame becomes un-
steady and smoky. .
Fi1c. 8.—Tallow candle after snuffing. The flame is

normal,
F16. 4.—Wax candle. The wick curves, and a bead
forms on its end inside the flame.

It then becomes necessary to snuff it. In order
to do away with this inconvenience, Gay-Lussac
and Chevreul, in 1825, recommended the use of
flat or cylindrical wicks of an uneven texture,
having the property of curving over. In the
same year Cambacérés proposed the use of hol-
low plaited wicks, which, in measure as the
candle burned, had the property of curving
toward the white part of the flame. But ashes
nevertheless formed, and, obstructing the wicg
affected the light. In the month of June 18:

De Milly finally succeeded in solving the prob-
lem by impregnating the wick with boric acid.
This latter, uniting with the ashes of the wick,
gives rise to a fusible body, which is rejected
in the form of a drop or bead toward the ex-
tremity of the wick. In Austria, wicks are
impregnated with phosphate of ammonia, which
gives analogous results. Balley has proposed a
solution of sal-ammoniac of 2° or 3° Baumé.

Candle, Electric. See ELEcTRIC LIGHTING.

Candle-fish, Oolakan, oo'la kin, Oulachon,
-koén, or Eulachon, iila-kén, a sea-fish
(Thaleichthys pacificus), of the salmon family,
frequenting the northwestern shores of America,
of about the size of the smelt, to which it is
allied. It is converted by the Indians into a can-
dle simply by passing the pith of a rush or a strip
of the bark of the cypress-tree through it as a
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wick, when its extreme oiliness keeps the wick
blazing. Oulachon oil, a substitute for cod-liver
oil, is obtained from it. This fish is a favorite
article of food in British Columbia.

Candle-fly, or Lantern-fly, a hemipterous
insect of the group Homoptera, family Fulgori-
de. The large Chinese candle-fly (Fulgora can-
dclaria) is remarkable for its greatly prolonged
head, which was formerly believed to be lumi-
nous. Compare LANTERN-FLY.

Candle-nut, the nut of .4leurites triloba, the
candleberry-tree, a native of the Moluccas,
Pacific islands, etc., belonging to the natural
order Euphorbiace@. It is about the size of a
walnut, and yields an oil used for food and for
lamps, while the oily kernels are also strung

" together and lighted as torches.

Candleberry, Bayberry, Candleberry Myr-
tle, Tallow-tree, or Wax Myrtle, a shrub
(Myrica cerifera) common in North America,
where candles are made from the waxy sub-
stance collected from a decoction of the fruit or
berry. It grows abundantly in a wet soil, and
seems to thrive particularly well in the neighbor-
hood of the sea, nor does it ever seem to be
found far inland. The berries intended for
making candles are gathered late in autumn,
and are thrown into a pot of boiling water,
where the fatty or waxy substance floats on the
top and is skimmed off. When congealed this
substance is of a dirty-green color, somewhat
intermediate in its nature between wax and tal-
low. After being again melted and refined it
assumes a transparent green hue. Mixed with
a proportion of tallow it forms candles, which
burn better and slower than common tallow
ones, and do not run so much in hot weather.
They have also very little smoke and emit a
rather agreeable odor. Soap and sealing-wax
are also made of this substance. The plant has
been cultivated in France and Germany, where
it grows in the open air. Another plant belong-
ing to the same genus is the sweet-gale (Myrica
gale), which grows abundantly in bogs and
marshes in Scotland. It is a small shrub with
leaves somewhat like the myrtle or willow, of
a fragrant odor and bitter taste, and yielding an
essential oil by distillation. It was formerly
used in the north of Europe instead of hops,
and in some places it is still so used. The cat-
kins or cones boiled in water throw up a scum
resembling beeswax, which, collected in suffi-
cient quantities, would make candles. The plant
is used to tan calf-skins. Gathered in the
autumn, it dyes wool a yellow color, and is thus
used both in Sweden and in Wales. The dried
leaves are used to scent linen and other clothes.
Horses and goats eat the plant, while sheep and
cows refuse it.

Can’dlemas, an ecclesiastical festival insti-
tuted by Pope Gelasius 1. in 492, in commemora-
tion of the presentation of Christ in the temple,
and of the purification of the Virgin Mary. It is
celebrated on 2 February, and has its name
from the fact that in the Roman Catholic Church
candles are blessed and carried in procession, in
allusion to the words of Simeon, spoken of the
infant Christ, “a light to lighten the Gentiles.?
See PURIFICATION.

Can’dler, Warren A. American clergy-
man: b. Carroll County, Ga., 23 Aug. 1857.
He was graduated at Emory College in Ig75, and

was ordained to the Methodist ministry. He
was pastor of various churches, and in 1888 was
elected a bishop. He has been president of
Emory College since 1888. He has written:
¢History of Sunday Schools’> (1880) ; ¢Christus
Auctor’ (1899) ; etc.

Cand’lish, Robert Smith, Scottish clergy-
man: b. Edinburgh, 23 March 1806; d. Edin-
burgh, 19 Oct. 1873. He was educated at Glas-
gow University; in 1828 was licensed as a
preacher, and in 1834 was transferred from Bon-
hill to St. George's, Edinburgh. In 1839 he
threw himself into the conflict with the civil
courts in the matter of the congregational right
of election and independent church jurisdiction
in matters spiritual, and soon became, next to
Chalmers, the most prominent leader of the
non-intrusion” party and of the movement that
culminated in the Disruption of 18?3, and the
formation of the Free Church of Scotland.
From the death of Chalmers till his own death,
Candlish was the ruling spirit in the Free
Church. In 1862 he was made principal of the
New College (the theological college of the
Free Church), Edinburgh. He was the author
of ¢Contributions Toward the Exposition of
the Book of Genesis’> (1842); ‘Reason and
Revelation’ (1859) ; ¢The Fatherhood of God’;
¢The Two Great Commandments’> (1860) ; etc.
See ‘Life,” by Wilson (1880).

Candolle, Alphonse Louis Pierre Pyramus
de, il-fons loo-é pé-ar pé-ri-mii dé kan-doél,
Swiss botanist: b. Paris, 28 Oct. 1806; d. 4
April 1893. He was son of Augustin de Can-
dolle (q.v.). He was professor of botany and
director of the Botanical Garden at Geneva,
published numerous works on botanical subjects,
and continued his father’s ¢Introduction to a
Natural System of the Vegetable Kingdom.’

Candolle, Augustin (6-giist-in) Pyramus
de, Swiss botanist: b. Geneva, 4 Feb. 1778;
d. there, 9 Sept. 1841. He studied at Paris,
where he made his reputation by his ‘History of
Succulent Plants,”> and ‘Essay on the Medicinal
Properties of Plants.”> In 1808 he took the chair
of botany at Montpellier, where he replaced the
artificial method of Linnzus by the natural
method of Jussieu, and published the remarkable
¢Elementary Theory of Botany.’ After the
Restoration of 1815, he returned to Geneva,
where he devoted the rest of his life to his
great work, ‘Introduction to a Natural System
of the Vegetable Kingdom,” the continuation of
which he entrusted to his son, together with an
herbarium of 70,000 species of plants.

Candon, kin-dén’, Philippines, a town of
the province of Ilocos Sur, situated in the north-
western part of the Island of Luzon, very near
the coast. Pop. about 16,000.

Can’dour, Mrs., a character in Sheridan’s
¢School for Scandal,” who conceals her slander-
ous nature under a pretense of frankness and
kindness. The name is often used to denote
people of such disposition.

Candy, or Kandy, a measure of weight in
the East Indies. In Madras the candy is equal
to 493.7 pounds, in Bombay it is 560 pounds,
and in Ceylon it is equal to 500 pounds. It is
divided into from 20 to 22 maunds. In Bombay
there is a unit of capacity called the candy equal
to 8.2 imperial bushels, and elsewhere a dry-
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measure candy is found varying from 15 to 30
bushels.

Can’dy. See CONFECTIONERY.
Candy Ceylon. See Kanbpy.

Candytuft, a genus of plants (lberis), of

the natural order Crucifere, flowering in dense
corymbs, and distinguished by an emarginate
ouch with keeled and winged valves. It is
indigenous to the countries bordering on the
Mediterranean, and several species, as Iberis
umbellata, Iberis odorata, and others, are culti-
vated in gardens.

Cane, kin, or Ken, a river in Bundelcund,
British India, a tributary of the Jumna River.
It follows a northeast course and is about 250
miles long.

Cane-brake, a term applied to the exten-
sive growths of the Arundinaria macrosperma,
the most gigantic of the grasses, which occur in
the southern portions of the United States, and
are to be found covering vast extents of countr{
in the alluyial bottoms of Central and Sout
America. The plant is not unfamiliar in the
temperate zones, as its stalks are much used for
fishing-rods. Cane-brakes are indicative of rich
land, as they are only to be found in perfection
in the most inexhaustible soils, where, having
obtained a foothold, by their more rapid growth
they usurp the place of the timber. In the
southern portions of the United States the plant
often reaches the height of 15 and 18 feet, with
a base of one to one and a half inches diameter.
In more southern latitudes it is very much
larger. It grows as straight as an arrow from
the root, tapering off finally in a beautiful,
thread-like, feathery top. The leaves commence
at about two thirds of the height of the plant,
and seem to be attached directly to the stalk, as
the branches on which they grow, save the very
top_ones, are not perceptible to ordinary obser-
vation. To the hunter, progress through a cane-
brake is one of the most toilsome journeys that
can be undertaken. Each step is disputed by
the dense vegetation which rises before the in-
truder like a wall. In places, the cane is some-
times pressed down and interlaced, and then it
becomes quite impenetrable. Under the most
favorable circumstances the knife has to be
freely used. Cane-brakes are often many miles
in extent, always lessening in density as they
reach high ground. They are favorite haunts
for all kinds of game, which seek their solitudes
either for protection or for the leaves for food.
The deer and bear are particularly fond of the
young green leaves, and upon them often become
exceedingly fat. Cane-stalks being hollow, hav-
ing no pith, and being divided inside every few
inches into sections, they are very combustible
when dried in the sun; and the air confined
within the hollow sections, warming by the ex-
ternal heat, explodes with very considerable
force, so that a cane-brake on fire gives the idea
of a continued roar of distant musketry.

Cane Ridge Revival. Sce REvivALs, AMER-
ICAN.
Cane Sugar. Sce SUGAR AND SUGAR-MAKING.

Canea, ki-né’a (Greek KHANIA), Crete, the
chief commercial town of the island, situated on
the northwest coast, with a good harbor. It oc-
cupies the site of the ancient Cydonia, but the
present town is due to the Venetians, from whom

it was wrested by the Turks, after a two years’
siege in 1660, nea is the principal mart for
exporting the groductlons of the island. Pop.
about 20,000. See CRETE.

Canella, a genus of plants belonging to
the order Gumfem, but of which the affinities
are so doubtful that it has been made the type
of a distinct order, Canellacee. They are orna-
mental shrubs or trees. C. alba, the wild cinna-
mon, is a common West Indian aromatic ever-
green tree, growing to a height of from 10 to s0
feet, with a straight stem branched only at the
top. It is covered with a whitish bark, by which
it is easily distinguished at a distance from other
trees; the leaves are placed upon short foot-
stalks and stand alternately. They are oblong,
obtuse, entire, of a dark, shining green hue, and
thick like those of the laurel. The flowers are
small, seldom opening, of a violet color, and
grow in clusters at the tops of the branches on
divided foot-stalks. The fruit is an oblong
berry containing four kidncy-shaped seeds of
equal size, The whole tree is very aromatic,
and when in blossom perfumes the whole neigh-
borhood. The berries, when ripe, are greedily
eaten by the wild pigeons of Jamaica, and im-
part a peculiar flavor to their flesh. The canella
of commerce is the bark of the tree freed from
its outward covering and dried in the shade. It
is brought to Europe in long quills, which are
about three fourths of an inch in diameter,
somewhat thicker than cinnamon, and both ex-
ternally and internally of a whitish or light-
brown hue, with a tinge of yellow. This bark
is moderately warm to the taste, and aromatic
and bitterish. Its smell is agreeable, and re-
sembles that of cloves. In distillation with
water it yields an essential oil of a dark-yellowish
color, and of a thick tenacious consistence, with
difficulty separable from the aqueous fluid. The
remaining decoction, when evaporated, leaves a
very bitter extract composed of resinous and
gummy matter imperfectly mixed. It has been
supposed to possess a considerable share of
active medicinal powers, and was formerly em-
ployed as a cure in scurvy. Now it is merely
estcemed as a pleasing and aromatic bitter, and
as a useful adjunct in correcting more activc
though nauseous medicines. The powder is
given along with aloes as a stimulating purga-
tive.

Caneph’orus, a term applied to one of the
bearers of the baskets containing the im-
plements of sacrifice in the processions
of the Dionysia, Panathenza, and other
ancient Grecian festivals. It was an office
of honor, much coveted by the virgins
of antiquity. The term is often applied to
architectural figures bearing baskets on their
heads, and is sometimes improperly confounded
with caryatides.

Canes Venatici, ki'néz vé-nitisi (%the
hunting dogs”), one of the northern constella-
tions added by Hevelius in 1690, between Bootes
and Ursa Major. Coming in after the time of
Bayer, it has none of his assigned letters: but
Baily, in the “B. A. C.” in 1845, assigned the
letters @ and b to the two brightest stars, and
they will probably stand, though they have not
been universally accepted by astronomers. The
former of the two stars is a well-known double.
On the maps, the two dogs, Asterion and Chara,
are represented as held in leash by Boétes, and
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pursuing Ursa Major and the celestial pole, but
this change in the figure of Bootes has of course
been made since the introduction of Canes
Venatici into the celestial train. The constella-
tion is surrounded by Ursa Major, Boétes, and
Coma Berenices.

Cafiete, Manuel, mi’'noo-el kin-yi'ta
Spanish author: b. Seville, 6 Aug. 1822; d. 4
ov. 1891. He was educated in Cadiz. For a
long time he was an official in the ministry of
the interior, and was later chamberlain to King
Alfonso XII. His lyric poems, published under
the title, ¢Poesias,” are highly esteemed, and his
dramas, also successful, include ‘Un Rebate en
Granada’ ; ‘El Duque de Alba’; ¢La Flor de
Besalu’ ; and ‘La Esperanza de la Patria> (with
Tammayo). He is best known, however, as a
dramatic critic and a writer on the history of
the Spanish stage. His writings in the field of
criticism had much influence in the reform of
the stage, which at that time was badly cor-
rupted. Among his other works are: ‘Farsas y
Eglosas de Lucas Fernandez’> (1867); ‘La
Tragedia Llamada Josefina’ (1870) ; ‘Escritores
Espafioles é Hispano-Americanis® (1884); and
(Teatro Espafiol del Siglo XVI.> (1884).

Canfield, James Hulme, American edu-
cator: b. Delaware, Ohio, 18 March 1847. He
was graduated from Williams College in 1868;
admitted to the Michigan bar, 1872, and prac-
tised law at St. Joseph, Mich., 1822=7. He was
f(r:fessor of history in the State University of

nsas, 187791; chancellor of the University
of Nebraska, 1891-5; president of the Ohio
State University, 18959, when he was appointed
librarian of Columbia University, New York.
He was secretary of the National Educational
Association for five years, and its president for
one. Besides numerous papers and addresses he
has published: ‘Taxation: Plain Talk for Plain
People’ (1883); ¢The College Student and His
Problems’ (1902).

Cang, Cangue, or Kia, the wooden collar
or portable pillory, weighing from 50 to 6o
pounds, and fitting closely round the neck, im-
posed upon criminals in China. It renders the
we?rer unable to feed or otherwise care for him-
self.

Canga Arguelles, José, ho si kin'ga ar-
gwél'yés, Spanish statesman: b. Asturias,
1770; d. 1843. In 1812 he was a member of
the Cortes from Valencia, and rapidly rose to
the leadership of the constitutional party; hence
on the accession of Ferdinand VII. he was ban-
ished. Recalled in 1816, he became minister of
finance in 1820, when the constitution was re-
stored. Through the abolition of certain direct
taxes, he caused financial disorder, and was
forced to resign in 1821; was a member of the
Cortes in 1822, but fled to England at the time
of the revolution of 1823. Returning in 1829,
he again was elected to the Cortes, where he
remained true to his liberal principles. He
wrote ‘Memoria sobre el Credito Publico’
(1820) ; ‘Elementos de la Ciencia de Hacienda’
(1825); and ‘Diccionano de Hacienda’
(1827-8).

Caniapuscaw, kin--ip’iis-ka, a river in
Labrador, outlet of a lake of the same name,
flowing northwest into Hudson Strait; length,
400 miles.

CANISIUS

Canicatti, ki-né-kit'té, Sicily, a city in
the province of Girgenti, situated in a grain and
fruit region. Here are also sulphur mines. The
inhabitants are mostly engaged in agriculture,
Pop. about 25,000.

Canic'ula, the Dog-star or Sirius (qq.v.);
1(1enc§ the term, “Canicular days,” the dog-days

q.v.).

Cani’'dae, the dog tribe, comprising wolves,
foxes, jackals, dogs, and the like, a family of
carnivores, intermediate in structure and phylog-
eny between bears and hyenas. Their legs are
long; the claws nor-retractile, and in all except
the lycaon there are five toes in front and four
behind. The dentitions usually consist of three
incisors, a great canine (a tooth which takes its
name from its prominence in the dog, and is the
seizing and tearing instrument) ; two small pre-
molars, and two molars on each side of each
jaw; but in the lower jaw there are three molars.
All these teeth have the carnivorous character-
istic of sharp-cutting crowns rather than broad,
grinding surfaces, such as characterize the molar
teeth of vegetable-eaters. Dogs are mainly diur-
nal and live in open uplands rather than in for-
ests, where they obtain their prey by chasing it
down; they occupy dens and burrows, and pos-
sess keen senses and great intelligence. See
Docs. For the fossil history of the family, see
CARNIVORA.

Canid’ia, a Neapolitan woman whose real
name was Gratidia, whom Horace loved, and
who deserted him. Horace, in an ode, accused
her of being a sorceress.

Canigou, ki-né-goo’, one of the peaks of
the Pyrenees in France. It is in the depart-
ment Pyrénées-Orientales, 24 miles from Perpig-
nan; height, 9,137 feet.

Canina, Luigi, loo-&'jé ki-né’'ni, Italian
archzologist and architect: b. Casale, Pied-

mont, 23 Oct. 1795; d. Florence, 17 Oct.
1856. He was for some time professor
of architecture at Turin, and afterward
lived in Rome, where he published works

of great value on the antiquities of Rome, Veii,
Etruria, and Tusculum, among them ¢Ancient
Architecture Described and Illustrated by Monu-
ments’ (1844).

Caninde, ki-nén’did, a river of Brazil,
flowing into the Parnahiba ; length, 200 miles.

Ca’nis Major (“the greater dog®), a con-
stellation of the southern hemisphere, remarka-
ble as containing Sirius, the brightest star in
the heavens.

Canis Minor (“the lesser dog®), a constel-
lation in the northern hemisphere, immediately
above Canis Major, the chief star in which is
Procyon.

Canisius, Petrus, pa'tris ki-nish’i-iis,
Dutch theologian: b. Nimeguen, 8 May 1524; d.
Freiburg, Switzerland, 21 Dec. 1597. He was
the first man in Germany who entered the order
of the Jesuits, of which he became a very active
member. In 1549 he was made professor of the-
ology, rector and vice-chancellor of the uni-
versity at Ingolstadt, and in 1551 court preacher
at Vienna. He afterward reformed the Univer-
sity of Vienna, according to the views of the
order. His catechism, which has passed through
more than 400 editions, is yet in use. He per-
suaded Ferdinand I. to adopt stringent measures
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against the Protestants, and founded the col-
leges at Prague, Augsburg, Dillingen, and Frei-
bggi in Switzerland. He was beatified 20 Nov.
1

Canisius College, an educational institu-
tion in Buffalo, N. Y.; organized in 1870 under
the auspices of the Roman Catholic Church; re-
ported in 1903: Professors and instructors, 31;
students, 283; volumes in the library, 24,000;
value of property (including endowment)
$385,000.

Can’ities (Latin Canus, ®hoary or gray-
haired”), whiteness or grayness of the hair.
When occurring in consequence of old age it is
not a disease. Sometimes it happens suddenly,
as a result of severe mental emotion.

Canitz, Friedrich Rudolf Ludwig, fréd’-
riE roo’dolf lood’vig ki nits (BAroN), German
poet and diplomat: b. Berlin, 27 Nov. 1654; d.
there, 16 Aug. 1699. He studied law at Ley-
den and Leipsic, and was made state counselor
in 1697 under Frederick I. of Prussia; in 1698
he was given the rank of baron. His poems
were first published anonymously after his death
(1700) urnder the title ‘Nebenstunde unterschie-
dener Gedichte’ ; the second edition with the
name of the author appeared in 1719. They
had influence on style in opposition to the
mannerisms of Lohenstein and other writers of
the time. Those most popular with his contem-
poraries are the satires and an elegy on the
death of his first wife.

Canker, a disease of plants. See APPLE.

Cankerworm, a caterpiller of a geometoid
moth of the genus Anistopteryx, destructive to
fruit-trees, especially apples. See APPLE.

Canlassi, Guido, gwé'd5 kin-lis’sé, Italian
g?inter: b. near Rimini, 1601; d. Vienna, 168I.

e studied under Guido Reni at Bologna, and
lived at Venice as court painter under the Em-
peror Leopold I, and later at Vienna. He is
to some extent an imitator of Guido Reni, but
is especially distinguished for his use of color.
His chief works, mostly biblical or mythologi-
f]al subjects, are in Vienna, Munich, and Dres-

en.

Can'na, one of the Hebrides, 12 miles
southwest of Skye, and 3 miles northwest of
Rum. It is four and a half miles long, one
mile broad, and four and a half square
miles in area. The surface, nowhere higher than
800 feet, consists of trap. A hill here of basalt,
callg;i Compass Hill, reverses the magnetic
needle.

Can’na, a genus of plants, some species of
which have fine flowers, and some, from their
black, hard, heavy seeds, are called Indian shot.
There are about 30 species in tropical America,
with ornamental leaves, creeping rootstocks, and
panicles of red or yellow flowers. C. indica is
the best-known species, and C. edulis yields
tous-les-mois.

Can’nabis. See Hewmp.

Cannz, kin’é, Italy, an ancient town in
Apulia, on the river Aufidus. Its site was be-
tween the modern Canosa and Barletta, famous
for the great battle in which the Romans were
defeated by Hannibal (216 B.c.). The Roman
army under the consuls ZEmilius Paulus and
Terentius Varro consisted of 87,000 men, while
that of the enemy amounted only to 50,000,

among whom were 10,000 horse. The battle was
brought on by Varro against the better judgment
of his colleague. The Romans left their strong
position at Canusium on the banks of the Aufi-
dus, and the whole army crossed the river.
Varro drew up his troops on the plain, with his
right wing protected by the river. At the same
time Hannibal forded the Aufidus and led his
small army to the attack. The battle was long,
and the Romans fell in great numbers, among
them the consul, Amilius Paulus, and both the
proconsuls Servilius and Atilius. Hannibal’s
Numidian horse destroyed those who fled from
the field. The victor made 13,000 prisoners.
The Romans lost, according to their own lowest
statements, 45,000 men; according to the high-
est, 70,000. Hannibal collected the gold rings
of the knights who had fallen and sent some
pecks thereof to Carthage.

Can’nel Coal. See CoaL.

Cannes, kian, France, a seaport and health
resort on the shore of the Mediterranean, in the
department of Alpes-Maritimes. It is beauti-
fully situated in a rich fruit district, has a mild
and equable climate, and attracts numerous win-
ter visitors. There are many hotels and fine
villas, charming public walks, etc. Perfumes
and soap are made here. Near Cannes, 1 March
1815, Napoleon landed on his escape from Elba.
Pop. about 20,000.

Cannibalism, the act or practice of eating
human flesh by mankind; anthropophagy; also
the eating by an animal, or animals, of a mem-
ber of the same race; as, of a wounded wolf by
others of the pack. In the ‘Odyssey’ of Homer
we have the story of Polyphemus devouring
human flesh; and in Herodotus, the Massagetz
(i. 216) are said to eat their aged parents. The
Pad=i of India (Herodotus iii. g9) were in the
habit of killing and eating their relations when
they fell ill. Modern facts, the truth of which
is put beyond all doubt, confirm the statements
of Herodotus. Among the ancient Tupis of
Brazil, when the pajé (chief) despaired of a sick
man’s recovery, he was by his advice put to
death and devoured. Herodotus (iv. 26) also
says that among the Issedones, when a man’s
father dies, his relations come and help to eat
the dead man, whose flesh they render more
palatable by mixing it with that of some animal.

In the Middle Ages these stories were won-
derfully enlarged, and people who had not yet
embraced Christianity were pretty generally set
down as anthropophagi. When the Lombards
invaded Italy at the end of the 6th century it
was reported of them that they ate human flesh;
and a century later the same aspersions were
cast on the Slavonian tribes. It became the
fashion to bandy the accusation between ene-
mies: thus, during the Crusades, the Saracens
said the Christians ate human flesh as well as
the unclean flesh of swine; while the Christians
on their side maintained that the Saracens ate
men, women, and children, and were particu-
larly fond of a sucking Christian babe torn fresh
from the breast of its mother. The old travel-
ers’ narratives abound in stories of cannibalism,
which we may almost invariably pronounce to be
false. Few persons would now credit that the
Indians and Chinese sold human flesh 1 the
market, or that the Grand Khan of Tartary fat-
tened his astronomers and magicians with the
carcasses of condemned criminals; but the
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statements of Marco Polo regarding the Battas,
a people of Sumatra, have been confirmed.

When America was discovered, cannibalism
was found to prevail to a very great extent, and
as late as the year 1866 it is well known that
two Brazilian officers exploring the Pachitea
River were eaten by the natives. The practice
was also common in Malaysia and Polynesia,—
the case of Capt. Cook in the Sandwich Is-
lands is well known. In many parts of Africa
cannibalism is systematically practised; human
flesh being regarded as a great delicacy, and
even preferred to every other kind of food.

Cannibalism has been ascribed to various
causes — to hunger, desire for revenge, and to
various superstitions. Among the latter is the
belief that the spirit of a brave enemy would
pass into the body of the eater and thereby
strengthen him for battle More especially is
this the case in regard to eating the heart. The
former cannibals of the Sandwich and other
Polynesian islands used to give to a human
body destined to be eaten the equivocal term
“long pig.”

Cannibalism has been practised by members
of civilized nations from time immemorial, when
in dire distress from want of food. Travelers
in desert lands and shipwrecked sailors have
often resorted to this method of preserving the
lives of many at the expense of the few, and
gerhaps as a general rule this has been done

y mutual agreement to abide the hazard of a
lottery to decide who should be the victim. De-
spite such agreement, the killing of a comrade in
this manner is generally held to be murder and
punishable accordingly. Several years ago, the
survivors of the shipwreck of a British vessel
resorted to this plan. They were subsequently
rescued, and on their return to England were
tried for murder, convicted, and sentenced to
death. This sentence was afterward commuted
to imprisonment, and later the prisoners were
pardoned.

Canniff, William, Canadian physician:_b.
Thurlow, near Belleville, Ontario, 1830. He
was educated at Victoria College, Cobourg, and
studied medicine in Toronto, gNew York, and
London, England, where he took the degree of
M.R.C.S. He served in the Crimean war
1856; returned to Canada, became dprofessor of
surgery in Victoria College; visited the Wash-
ington hospitals during the Civil War, and
finally settled in the practice of his profession
at Toronto. He was one of the originators of
the “Canada First> movement. Besides many
periodical articles, he has written ‘Manual of
the Principles of Surgery, Based on Pathology’
(1866) ; ¢The Medical Profession in Upper Can-
ada, 1783-1850: An Historical Narrative’
(1894) ; ‘The Settlement of Upper Canada.’

Can’ning, Albert Stratford, English
writer: b. 24 Aug. 1832, He is the second
son of the first Baron Garvagh. He has been
a prolific writer, and among his works may be
mentioned ¢Christian Toleration> (1874); ¢In-
tolerance Among Christians’> (1876) ; ‘Religious
Strife in British History’ (1878) ; ¢British Rule
and Modern Politics’> (1898); ¢British Power
and Thought> (1g01).

Canning, Charles John (Earr), English
statesman, son of George Canning (q.v.): b.
near London, 14 Dec. 1812; d. London, 17 June
1862. He was educated at Eton and Oxford.

He entered Parliament in 1836 as member for
Warwick, and in the following year succeeded
to the peerage, on his mother’s death, as Vis-
count Canning. In 1841 he was appointed
under-secretary of state for foreign affairs in
Peel’s government, and in 1846 commissioner
of woods and forests. In the Aberdeen minis-
try of 1853, and under Palmerston in 1855, he
held the postmaster-generalship, and in 1856
went out to India as governor-general.
Throughout the mutiny he showed a fine cool-
ness and clear-headedness, and though his care-
fully pondered decisions were sometimes lacking
in promptness, yet his admirable moderation did
much to re-establish the British empire in In-
dia. In 1858, when the government of India
was transferred from the East India Company
to the Crown, Canning became the first viceroy;
and in the succeeding year he was raised to the
rank of earl. From that time till his retirement
in March 1862, the arduous task of undoing the
mischief wrought by the mutiny devolved upon
him, and his great success was a witness to his

ability. See Cunningham, ¢Earl Canning’
(1891).
Canning, George, English orator and

statesman: b. London, 11 April 1770; d. Chis-
wick, 8 Aug. 1827. His father offended his
family by marrying a lady of beauty and accom-
plishments, but without fortune, and died in
1771, leaving her destitute. She however lived
to see the success of her son, from whom she
ever received the tenderest marks of filial love.
Canning, who had inherited a small estate in
Ireland, was educated at Eton. In 1787 he was
entered at Oxford. His vacations were passed
with Sheridan, by whom he was introduced to
Burke, Fox, and other distinguished Whigs.
But although Sheridan had already announced
him in Parliament as the future ornament of his
party, Canning entered into terms with Pitt, by
whom he was brought into Parliament in 1793.
During the first session he remained silent. In
1796 he was under-secretary of state. In 1797
he projected, with some friends, the ¢Anti-Jaco-
bin,> of which Gifford was appointed editor.
Canning contributed many poetical and other
articles to this periodical, the happiest of his ef-
forts in this direction being the ‘Needy Knife-
grinder.’ In 1708 he supported Wilberforce’s
motion for the abolition of the slave-trade. In
July 1800 Canning increased his fortune and
influence by a marriage with Joanna, daughter
of Gen. Scott, a lady with a large fortune. The
administration being dissolved in 1801, Canning
became a member of the opposition until the
restoration of Pitt in 1804. In 1807 he was ap-
pointed secretary of state for foreign affairs, in
the Portland administration. A political mis-
understanding with Lord Castlereagh led to a
duel between that minister and Canning, in
which the latter was slightly wounded. This
dispute occasioned the dissolution of the min-
istry. In 1810 he opposed the reference of the
Roman Catholic claims to the committee of the
whole House, on the ground that no security or
engagement had been offered by the Roman
Catholics. Some of his most brilliant speeches
were on this subject. The adoption of the
measure being a matter of policy, the state of
opinion, the condition of affairs, and the securi-
ties with which it should be accompanied, were
with him elements of the question. He pro-
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posed securities in 1813, which, with the bill,
were rejected. He supported in 1812 and 1813

e same motion which he had opposed in 1810.
To Canning was principally owing the first blow
which shook the throne of Napoleon: the British

licy in Spain was directed and animated by

im. In 1812 he was elected member for Liver-
pool, from which he was also returned in 1814,
1818, 1820. In 1814 he was appointed minister
to Portugal, and remained abroad about two
years. In 1819 he declared his decided hostility
to parliamentary reform in whatever shape. On
the occasion of the proceedings relative to the
queen, he declared that “toward the object of
that investigation he felt an unaltered regard and
affection”; and soon after resigned the presi-
dency of the board of control, and went abroad.
Having been nominated governor-general of
India, he was on the point of embarking when
the death of the Marquis of Londonderry called
him to the cabinet as secretary for foreign af-
fairs, 16 Sept. 1822. One of his earliest acts in
this situation was to check the French influence
in Spain, the French having sent an army into
that country to put down the revolutionary
party. -By way of withdrawing the Spanish-
American colonies from French influence he de-
cided to recognize their independence: thus, as
he afterward phrased it, “calling the New
World into existence to redress the balance of
the Old.»> He continued to support the proposi-
tions in favor of the Roman Catholics, and in
1825 communicated to foreign ministers the de-
termination of the government to appoint
chargés d’affaires to Colombia, Mexico, and
Bugnos Ayres. In consequence of the attempts
made by Spain to assist the malcontents of Por-
tugal, it was immediately determined by the min-
istry to support the regency of that country, and
troops were sent to Lisbon in January 1827. On
12 April 1827 his appointment to be prime min-
ister was announced. His administration was
terminated by his death, but not until it had been
crowned by the Treaty of London (6 July), for
the settlement of the affairs of Greece. As an
orator Canning was showy and graceful, with
a brilliant wit and caustic satire, though neither
formed on a very masculine taste. During his
career the leading domestic subjects on which
the British Parliament was called upon to legis-
late were the following: the liberty of the press,
the emancipation of the Roman Catholics, the
test and corporation acts, the corn-laws, and re-
form in Parliament. Those of a foreign nature
were, among others, the various overtures of
peace between Britain and France, the settle-
ment of Europe on the overthrow of Napoleon,
the treatment of Italy by the Austrians, the
Spanish revolution, and recognition of the
South American republics. On all these ques-
tions, with one or two exceptions, he supported
the high Tory side. The chief exceptions were
the emancipation of the Roman Catholics, and
the recognition of the South American re-

publics. e was also desirous of amending the
corn-laws. Consult Stapleton, ¢Political Life of
Canning’  (1831); Stapleton, ‘Canning and

His Times’ (1835); Lord Dalling, ‘Historical
Characters’ (1867).

Canning, Sik Samuel, English civil en-
gineer: b. Wiltshire, 1823. He is best known
in connection with the laying of the Atlantic
cables in 1865—6 and 1869, and those in the Medi-

tesl'“r?nean and North Seas. He was knighted in
I

Canning, Stratford (ViscouNT STRAT-
rorD DE REDcLIFFE), English diplomatist, cousin
of George Canning (q.v.): b. London, 4 Nov.
1786; d. 14 Aug. 1880. His father, Stratford
Canning, who had been disinherited owing to an
imprudent marriage, and had gone into business
as a merchant, died a few months after his son’s
birth, and in consequence young Stratford and
his mother removed to Wanstead. He went to
Eton, and in 1805 he was elected to a scholar-
ship at King’s College, Cambridge. Before
graduating he was in 1807 appointed by his
great cousin, then foreign secretary, to be his
précis writer, and in the latter part of that year
was sent as second secretary with a mission to
Denmark. In the following year he accom-
panied as first secretary an important mission to
Constantinople, which resulted in the conclusion
of a treaty of peace with the Porte on 5 Jan.
1809. In the summer of 1810 his chief, Sir Rob-
ert Adair, was_transferred to Vienna, and Can-
ning temporarily succeeded him as ambassamjc:r
at Constantinople. Before the arrival of Adair’s
successor, Canning made his reputation as a
diplomatist by the masterly way in which he
conducted the difficult negotiations which led to
the signing of the Treaty of Bucharest on 28
May 1812. This treaty put an end for the time
to the war between Russia and Turkey, and thus
left Russia free to resist the advance of Na-
poleon. Moreover, it firmly secured English
predominance at Constantinople, and was in
this respect the first notable triumph in the tra-
ditional British policy on the Eastern Question.
In 1812 Canning returned to London, and after
declining in 1813 the offer of the chief secre-
taryship to Lord Aberdeen’s Vienna mission, ac-
cepted in the following year the post of envoy
extraordinary and minister plenipotentiary in
Switzerland. He held this post till 1818, and
was completely successful in his endeavors to
free Switzerland from French domination, and-
to erect it into a neutral federal republic.
Shortly after his return he was appointed am-
bassador to the United States, and he arrived
at Washington in the autumn of 1820. He was
again in London in 1823. The diplomatic
agreement arrived at in 1824 was however,
thrown out by the United States Senate. After
a brief but important mission to the Russian
capital he was again sent to Constantinople in
October 1825 as ambassador. In the following
year he succeeded in again patching up a peace
between Russia and Turkey, and thus prepared
the way for a joint representation by England,
France, and Russia on behalf of insurgent
Greece. Negotiations were, however, abruptly
broken off by the Sultan’s indignation on learn-
ing of the battle of Navarino, and Canning was
later in the same year engaged, along with the
representatives of France and Russia, in draw-
ing up proposals for establishing a Greek king-

om. These were ultimately forced on the ac-
ceptance of Turkey in a more stringent form as
part of the peace treaty which ended the Russo-
Turkish war of 1828-9. In 1829 he resigned his
position and returned to England, where he was
created G.C.B. He entered Parliament as mem-
ber for Old Sarum, but he ultimately secured
election for King’s Lynn. After acting as spe-
cial envoy to the Porte in 1831—2, and to Portu-
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gal in 1832-3, he was in 1841 appointed for the
third time ambassador at Constantinople. For
a considerable period he was mainly engaged in
assisting and encouraging the Sultan, Abd-el-
Mejid, 1n his policy of reform, but after a visit
to England in 1852, during which he was raised
to the peerage, his efforts had to be directed to
thwarting Russian designs. His diplomatic
triumph over Prince Mentchikoff caused the
czar in a moment of irritation to precipitate the
Crimean war. He resigned in 1858, and the re-
mainder of his career was passed mainly in re-
tirement. In addition to a few volumes of
poetry, he published works entitled ‘Why am 1
a Christian?> (1873), and ¢The Greatest of
Miracles’ (1876). A selection of his articles on
eastern affairs was published in 1881 under the
title of ¢The Eastern Question.” See ‘Life’ by
Stanley Lane-Poole (1888).

Canning Industry in America. The devel-
opment in this country of the practical arts
pertaining to the hermetical sealing of food,
now so well known under the generic title of
canning, is an interesting feature of the com-
mercial growth of this country. Evolved from
the studious and observant brain of an humble
Frenchman, and tested through years of his
plodding experience, the new method came
amidst the throes of the French Revolution, in
the year 1795, a veritable offspring of the First
Republic. About 14 years later the French gov-
ernment, under Napoleon the Great, awarded the
discoverer the prize of 12,000 francs, which long
before had been offered for a method that would
preserve alimentary substances without robbing
them of their natural qualities and juices. Nich-
olas Appert, born in 1750, spent his life in brew-
ing, wine-making, pickling, and the making of
confectionery, living over 9o years, and contin-
uing to the last to invest all funds he could
obtain in the prosecution of his investigation in
these different lines. He died, in 1841, neglected
and alone. His children have received some
benefit from his labors, the title of Chevalier
being borne by a descendant of his to-day,
indicating that the cross of the Legion of Honor
had been awarded to him in recognition of his
merits. This industry, which has now become
essentially American, begins, therefore, exactly
within the century. Appert had obtained finan-
cial assistance from English sources, and as a
result we find that, about 1810, his method was
being used in the factories of an English firm of
purveyors.

In that year a patent was granted in Eng-
land to one Peter Durand for a can, made of
tin, to be used in hermetically sealing food, the
patent also covering the use of glass, pottery,
and other fit material. In the letters patent, it is
stated that the new method was communicated
to him by a foreigner residing abroad. Ezra
Daggett, who was in the employment of this
English firm, brought the secret, it is believed,
to America between 1815 and 1818. In 1819,
he was engaged in the packing of hermetically
sealed food by this process in New York city,
in company with his son-in-law, Thomas Ken-
sett. The descendants of Mr. Kensett still have
some cans of these goods in their possession
which were put up in 1822, as the labels show.
Salmon and lobster were among the earliest
goods packed, and oysters also were preserved,
according to these labels. In 1825, a patent was
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ranted to Ezra Daggett and Thomas Kensett
or an improvement in the art of preserving.
The can was then called a “case,® the label
containing directions for opening it.

About the same time that Daggett came to
America from England, Charles Mitchell ar-
rived in Boston from Scotland. He was born
in London, there learning the canning business
as an apprentice. He left London in 1820, and
on reaching Boston almost immediately entered
the employment of William Underwood, who
established the firm of William Underwood &
Company, in 1822, to hermetically seal food.
There is a lack of information concerning the
development of the industry during the next 20
years, but it was throwing out roots from the
New York and Boston plants. In 1843, the
firm of Treat, Haliday & Company were can-
ning lobsters in New Brunswick, and salmon in
Maine. There is a supposition that Haliday
brought the process from Scotland and joined
Treat about 1840. Already there was a known
distinction between the French (or Appert)
process and the Scotch method. Appert used
glass vessels only, but the Scotch method re-
quired the puncturing of the tin after the first
cooking, and then recooking after the hole
was soldered. About 1846, Wells, Miller &
Provost had a packing-house in New York, on
Front Street, near Peck Slip; W. R. Lewis &
Bro. established a factory at Portland, Me.;
and E. C. Wright began packing oysters in
Baltimore, having obtained his knowledge of the
process from Thomas Kensett the first. At this
time cans were made by the regular tin-workers,
but cappers were becoming a regular branch of
the business.

Henry Evans, Jr., a tin worker by trade,
learned the process while working as a capper
for Wells, Miller & Provost. In 1848 he went
to Eastport to pack lobsters for that firm; in
1851 going to Baltimore and later engaging with
Thomas Kensett the second, who had formed a
partnership with Ira Wheeler in New York. In
1849 Evans had a factory at Newark, N. J.,
for Kensett & Company, and here were packed
supplies of fresh vegetables for Dr. Kane's
Arctic Expedition. These included tomatoes,
onions, potatoes, and cabbage. Some time after
this Evans went to the West Indies, where he
packed for Kensett & Company the first pine-
apples ever packed in that way in those islands.

About 1850 the business began to develop
rapidly, and its history is difficult to follow.
The oyster business of Baltimore and the lob-
ster and sardine fisheries of Maine were the
principal bases of extension. William Numsen &
Sons began work in this business in Baltimore
in 1847; in 1849 they were packing cove
oysters. Tomatoes, peaches, pears, and other
articles were put up about the same time, the
process being applied to nearly all the fresh
foods in the different canneries. A number of
active New Englanders located in Baltimore,
embarking in the raw-oyster shipping business,
and in time many of them began hermetically
sealing oysters. The widow of Thomas Kensett
the first sold the secret to Holt & Maltby and
others, and thus they got into the cove-oyster
packing. This title of “cove oysters” has come
to be recognized as the specific name for her-
metically sealed cooked oysters. “Cove” oysters
were from coves famous for the size and quality
of their oysters, which were located on the west
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side of Chesapeake Bay, above the Potomac. The
canning business has given them immortality.

For the first half of the century the industry
was obliged to produce all the supplies it needed
by hand-labor, and even after canneries multi-
plied the output was necessarily restricted be-
cause of the number of hands required and the
cost of the goods, based entirely on hand-labor.
This industry is the connecting link between
agriculture and manufactures, the can being
an essential to the foods in this condition; and
the food is the raison d’étre of the can — use-
less each without the other. The manufacturing
lines that have received an impulse from the
introduction of this industry are those that
unite in the production of the can, the cases,
labels, and canning machinery.

Previous to 1850 the cans were made by
hand, usually by cutting out the tin blanks with
shears, beating the ends into shape with a mallet
over a former of some kind, and cutting the
opening with a hand-punch and mallet. Origi-
nally the opening was covered on the flat top by
a flat circular piece of tin, well soldered down.
The first can-making machinery we have any
authentic record of was naturally adapted from
such as tinsmiths used, they being the first pro-
viders of cans for the packers, but in 1849 Evans,
at Newark, N. J., introduced the use of the
“Pendulum® press for making can-tops. This
same press came to Baltimore in 1851. With
this press Evans introduced the crease and
convex cap.

The California gold-fever gave a great im-
petus to the canning industry, and the list of
the new firms that entered the business during
the ten years from 1850 to 1860 would be too
long to insert here, even if it could be made up
with accuracy. Two historic firms arose just
previous to the close of the first half of the
century — Rumery & Burnham, of Portland,
Me., and Louis McMurray, of Baltimore. The
former was merged at the close of the war
into the firm of Davis, Baxter & Company, a
firm then well established. Later, this became
the famous Portland Packing Company.

The Civil War gave another impulse to the
industry, many of the established firms canning
meat on government contracts. The canning of
milk, under the title of condensed milk, resulted
in a wide extension of the industry as previously
carried on. Condensed milk, produced by evap-
oration and preserved with sugar, became a reg-
ular article of commerce; large quantities of it
were used by the commissariat of the United
States army. In 1860, the New York Condensed
Milk Company of New York was in full opera-
tion, Mr. Borden being a stockholder of the
company. In 1863, William Numsen & Sons of
Baltimore were handling such large quantities in
this same line that they formed the Baltimore
Condensed Milk Company, in which Mr. Borden
was also interested. On 4 Nov. 1856, a patent
was issued to Gail Borden of New York for
this method, and under the same date another
for an improved method that dispensed with the
boiling.

On 8 April 1862 a patent was issued to
1. Winslow of Philadelphia for a new method of
preserving green corn, which was the regular
Appert process for hermetically sealing goods.
Winslow assigned this to J. W. Jones, of Port-
land, Me. It is understood that Winslow
learned this art in France, when on a visit there

in 1840. Nathan Winslow, of Portland, Me, is
said to have been the first who commercially
canned sugar corn, and the Winslow Packing
Company has ever since been famous for its
canning of this vegetable. There is reason to
believe that the industry was first carried into
the Mississippi Valley by the same Henry Evans,
Jr., who was in Baltimore with Thomas Kensett
the second. Evans, who was at that time a
member of the firm of Evans, Day & Company,
was returning East in 1873, when he happened to
stop over at Circleville, Ohio. There he met
C. E. Sears, who was engaged in drying sugar-
corn, such as is known as shaker corn. He
found he could purchase cut corn, fresh and
sweet, at a price per can far below the cost of
the corn in the husk at Baltimore. His firm
bought largely of it that season, besides fitting
up a cannery at Circleville to can it there. The
next year, however, the cannery was sold to
Mr. Sears. This same factory, greatly extended
by Mr. Sears, is now owned and operated by
his widow, Mrs. C. E. Sears, so successfully that
in 1894 she packed the largest output of sugar-
corn of any factory in the West, if not in the
world.

In the spring of 1864 the business of can-
ning salmon was begun by the firm of Hapgood,
Hume & Company, at Washington, Yolo County,
Cal,, on the Sacramento River. In two years,
salmon became scarce there, and after an inspec-
tion tour the firm built a cannery at Eagle
Cliff, on the Columbia River, Washington. This
factory began operations in 1867. The develop-
ment of the Pacific Northwest was due more to
the salmon industry than to any other single
influence.

In 1866 G. C. Van Camp, of Indianapolis,
Ind., began packing all kinds of fruits and vege-
tables in six-gallon cans, the goods being
sold in the city markets by the pint or quart.
In 1868 he went into the regular canning busi-
ness, mostly in No. 2 cans. G. W. Baker be-
gan the canning of sugar-corn in Aberdeen, Har-
ford County, Md., in 1866, and several of his
sons still continue in the business.

Between 1877 and 1885 canneries developed
in great numbers, Harford County, Md., alone
having over 400. At the same time firms spread
through all the States of the West, mainly pack-
ing sugar-corn and tomatoes. There had becn
many efforts to introduce machinery into the
packing-houses, but it was generally resisted by
the employees, led by the cappers, on whom de-
pended the proper sealing of the cans. This im-
portant function had been organized into a
regular system, one boss capper taking the cap-
ping of an entire factory, and, in some places,
of several factories. For the sake of having
experienced cappers in season the firms would
keep them employed in making cans during
the winter months, so even the making of cans
was largely governed by these employees. Ma-
chines to do capping had been invented, but
proved to be unpractical until, about 1883,
I. H. Cox, of Bridgeton, N. J., introduced a
hand-capper which proved a success. Very soon
thereafter machines for all kinds of opera-
tions in the business were introduced. As ma-
chinery multiplied, country canneries increased
in number because 1t supplied the place of
hands, which the rural sections lacked. By 1802
the variety of machinery special to this indus-
try had increased to such an extent that in



CANNING INDUSTRY IN AMERICA

that year, at an exhibition of canners’ supplies
held in the city of Chicago. in connection with
a convention of the Western Packers’ Associa-
tion, Mr. Buchanan, chief of the Department of
Agriculture of the Columbian Exposition, who
had been invited to see it, stated to the chief of
the Department of Machinery that it was ex-
traordinary and novel. Almost every operation
was done by machinery, and the business of
“packers’ supplies® has become a large one. The
introduction of machinery greatly reduced the
price of goods and increased the output. Mean-
time the old, original method of cooking (or
processing, as it is called) the goods in open
kettles in plain boiling water was improved upon
by adding salt to the water to increase its den-
sity and thus gain greater heat and quicker re-
sults. About 1858 this was further improved
by substituting chloride of calcium for the salt;
and later, steam-kettles, having a cover and
containing a coil of steam-pipe, were patented by
A. K. Shriver and W. Fisher, both of
Baltimore, and these have superseded all other
methods for processing foods. Machinery like-
wise revolutionized the making of cans, until
at present they are made by hundreds of mil-
lions in special factories, by “systems® that have
almost banished the use of manual labor in
their production.

The growth of the industry, the multitude of
firms, the rapid cheapening of the goods, and
the popularity of the business, which requires
hermetical sealing and therefore exclusion of
the goods from sight, made the fixing of grades
and terms of sale and delivery absolutely neces-
sary. Growing in a century from nothing to a
vast industry, and peculiar in its nature, it was
entirely without commercial rules. The first
commercial organization of packers of canned
goods met at Philadelphia in October 1872, but

ad only a brief existence. In February 1883
a Canned Goods Exchange was organized in
Baltimore, that city then being the great centre
and producer of these goods. A. L. Scott was
its first president, and R. Tynes Smith its
first secretary. The intention was to have
regular sales on the floor daily, but this plan
was abandoned. It, however, adopted grades
for goods, rules and terms to govern transac-
tions, and laid the foundation of commercial pro-
cedure for the business.

In 1885 the gackers of the Mississippi Valley
organized in Chicago under the title of the
Western Canned Goods Packers’ Association,
with William Ballinger, of Keokuk, Ia., as presi-
dent, and L. G. Seager, of Gilman, Ia., as secre-
tary, and this has been a successful and powerful
influence in the business, under the guidance
of wise and tireless officers. It is based on the
principle of mutual exchange of private statis-
tics among members. The packers of the State
of New York organized about the same year,
with T. L. Bunting, of Hamburg, as president,
and J. G. Gibson, of Utica, as secretary, with
quarterly meetings and the statistical principle.
Virginia and New Jersey organized about two
years later, each locally.

The basis of a national association was laid
at Indianapolis, in February 1889, at a meeting
of a number of representatives of the local asso-
ciations, thus making it of a federal nature;
the plan being submitted by Mr. Bunting, of
New York. This was consummated at a meet-
ing in Baltimore in May of the same year, by

representatives from all the minor associations.

. Seager, of Gilman, Ia, was chosen
its first president, and E. S. Judge, the pub-
lisher o? (Trade,” as secretary. There is
nothing of the nature of a trust in the organi-
zations of the packers; they are based entirely
on the advantage of mutual information and gen-
eral business rules.

In 1894 the Peninsula Packers’ Association
was organized at Dover, Del., with James Wal-
lace as president and C. M. Dashiell, of Princess
Anne, Md., as secretary. The “Atlantic States
Canned Goods Packers’ Association” was also
organized in the fall of the same year at
Baltimore, with E. H. Thurston, of Mechanic
Falls, Me., as president, and H. P. Cannon, of
Bridgeville, Del, as secretary. These bodies
are also members of the National Association.

In 1900 there were in the United States over
2,000 known canned-goods, packing-firms, dis-
tributed among 42 States and operating about
2,200 canneries, of which Maryland had
twenty-five per cent; Maine, seven per cent;
New York, six per cent; Ohio, Illinois. and
Virginia, three and one half per cent each; Cali-
fornia, five per cent; Indiana, three per cent,
and the other States ranging from fifty-six fac-
tories in Pennsylvania down to one in Arizona.
The total output of canned goods is computed to
have been about 700,000,000 cans of all sizes and
kinds. The principal articles packed are toma-
toes, corn, milk, oysters, corned beef, salmon,
sardines, peaches, peas, beans, apples, pears,
pineapples, small fruits, and pumpkins. They
are important in about the order given, although
values of the aggregate packs may not run in
the proportion of the number of cans.

There is a species of sectionalism about the
packing, due mainly to climatic influences. Thus,
the principal corn-packing States are Maine,
New York, Maryland, Illinois, Iowa, and Kan-
sas. Tomatoes are more southern in their trend
— New Jersey, Maryland, Indiana, Virginia, and
Kentucky being the heaviest packers, while New
York, Ohio, and Illinois have the principal milk-
canneries. Cove oysters are confined to Mary-
land, Virginia, North Carolina, Florida, and
Mississippt. Beef has been packed in many
sections, but the States north and west of the
Ohio now almost monopolize this line of can-
ning. Salmon is now only packed on the Pacific
coast, and Alaska is the main source of supply
for the market, the canneries multiplying there
as the fish have fled from the over-fishing of
civilization.

Maine monopolizes the American sardine-
packing, as it does lobster-packing, except what
1s done in Canadian waters. Peaches are packed
principally in Maryland, Delaware, California,
and Michigan; Georgia is, however, annually
increasing the number of her canneries of this
fruit. Peas are packed principally in Maryland,
New York, Ohio, Indiana, and of late in Dela-
ware; but many of the States in the upper
Mississippi valley are steadily increasing their
output. Beans are of three kinds: string beans,
baked beans, and lima beans. The first named
are a heavy but profitless pack. being put up in
all sections to fill time between other crop sea-
sons: the second have their headquarters in
Massachusetts, though New York is a strong
second, and the article is being added to the list
of packers’ products in canning-houses every-
where. Lima beans find most packers in New:
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York, Maryland, California, and Ohio; the Pa-
cific coast furnishing large quantities that in a
mature state come east to be packed in winter as
soaked goods. Apples are annually becoming a
heavier pack in tin — Maine, New York, Mary-
land, Ohio, Illinois, Iowa, and Kansas putting up
large amounts, and the industry is spreading to
the new apple fields of Washington and Oregon.
New York and California are the principal pack-
ers of pears, Maryland and Delaware also doing
much in them. Pineapples, now one of the
favorite fruits in tin, are packed mainly at Bal-
timore, Md., but the packing of them is extend-
ing in all directions. Small fruits have declined
in the quantity packed till the pack of 1900 was
probably not over one fourth the number of cans
put up in a year 20 years ago. California is
the great packing region for small fruits, but a
varying amount is annually put up by canners
in all sections. Pumpkin is almost entirely con-
fined to the northern States. Soups are packed
principally in New York and Illinois, but the
output of this class of goods is being increased
by large canneries in several of the other States.

here is an almost endless line of varieties
of canned goods, from green figs in Mississippi
and Texas to turtle in Florida, and dandelions
and mince-meat pies in New York.

The annual aggregate values of these goods
amounts in an average year to over $82,000,000.
Besides the market it has made for the agricul-
turist, it has made a demand for labor in the
cannery and its work, which requires at least
400,000 people in the height of the season. They
would require over 2,000,000 boxes of tin-plate
for the cans, about 30,000,000 cases, and
700,000,000 labels. Such is the business to-day
that 100 years ago had just been shown to the
public in a foreign country. The genius of this
American republic seized on this idea of the
humble Frenchman, and has made of it a great
industry and a new article of quotation in the
markets of the world. Its vastness is due en-
tirely to the ability of the American workmen
to secure and consume the good things of life
in all climates and all seasons. See also PAck-
ING INDUSTRY.

E. S. Jupce,
Sec’y Natl. Assoc. of Canned Food Packers.

Cannizzaro, Stanislao, stin is 13’6 kin-né-
tsd’r5, Italian chemist: b. Palermo, 16 July,
1820. He studied medicine at Palermo, and
chemistry at Pisa. In 1848 he was a member
of the Sicilian Parliament and had part in the
revolution in Sicily. In 1852 he became pro-
fessor of chemistry in Alessandria; in 1857 in
Genoa; in 1860 in Palermo; and in 1870 in
Rome. He emphasized by clear definition the
difference between atomic and molecular
weights, and was one of the most influential in
establishing Avogadro’s law as a maxim of
chemical science. He also discovered benzyl-
alcohol and cyanamide. He wrote ‘Sunto di un
Corso di Filisofia Chemica, e Nota Sulle Con-
densazioni di Vapore’> (1880); ‘Relazione Sulle
Analisi di Alcune acque Potabili’> (1882); and
‘Abriss cines Lehrganges der theoretischen
Chemie,> which appeared in Ostwald’s ¢Klassi-
ker der exakten Wissenschaften.

Can'nock, England, a town in West Staf-
fordshire, seven and one half miles northwest
of Walsall, in the district known as Cannock
Chase, which is rich in coal and jronstone.

Manufactures of boilers, edge-tools, bricks, and
tiles, are carried on, and there are numerous
collieries. Pop. (1901) 23,992.

Can'non, Frank Jenne, American politi-
cian, son of George (). Cannon (q.v.): b. Salt
Lake City, Utah, 25 Jan 1859. He was grad-
uated from the University of Utah in 1878, and
has since been engaged in journalism. He was
United States senator, 1 , and has been
prominent as a Silver Republican.

Cannon, George Lyman, American geolo-
gist: b. New York, 10 March 1860. He was
educated at the University of Colorado and the
Colorado State School of Mines, and has been
an instructor in geology and biology in the Den-
ver High School from 1887. He has published
(Geology of Denver and Vicinity’? (1894);
¢(Outlines of Geology’ (1805); ¢Nature Study
for Denver Schools’ (1895); ‘The Protection
of Colorado Birds’> (1899).

Cannon, George Q., American politician:
b. Liverpool, England, 11 Jan. 1827; d. Mon-
terey, Cal, 12 April 1901. He went with his
parents to Nanvoo, Ill., in 1844, and was one of
the earliest settlers in Salt Lake City. He was
a member of the Legislative Council of Utah in
18656 and 186972, and was a delegate to Con-
gress from 1865 to 1881. At a Constitutional
Convention at Salt Lake City in 1872 he was
chosen to present the constitution and memo-
rial to Congress for the admission of the Terri-
tory into the Union as a State. He translated
the ‘Book of Mormon’ into the Hawaiian lan-
guage. His son, Frank J. Cannon, was elected
one of the first two United States senators from
Utah in 1896.

Cannon, Henry White, American bank
president: b. Delhi, N. Y., 25 Sept. 1850. He
was educated at Delaware Academy in his na-
tive town and engaged in banking. He was
comptroller of the currency, 1884-5, and was a
member of the International Monetary Con-
ference at Brussels in 1892. He is a director
of several important railroads and of the Man-
hattan Trust Company, and president of the
Chase National Bank in New York.

Cannon, {?se h G., American politician:
b. Guilford, N. é)., 7 May 1836. Admitted to
the Illinois bar, he was State’s attorney of Ver-
million County, 1861-8. He was a member of
Congress from 1873 to 1891, and again, 1893~
1003. He was 20 vears on the Committee on
Appropriations, and its chairman in the 55th and
56th congresses. He is rugged and unconven-
tional in manner and a ready and fearless de-
bater.

Cannon. See ORDNANCE.

Cannon-ball Tree, a large tree (Couroupita
guianensis) of the order Lecythidacee, a native
of Guiana, with a hard, woody, globular fruit
six or eight inches in diameter — whence the
popular name of the tree. It has large white
or rose-colored flowers growing in clusters on
the stem and branches. The pulp of the fruit is
pleasant to eat when fresh.

Cannstadt, kin’stat, Cannstatt, or Kan-
statt, Germany, a town in Wiirtemberg, in a
beautiful and fertile district on the Neckar, two
miles northeast of Stuttgart. Its antiquity is
proved by the Roman remains found. It has
celebrated and much-frequented mineral springs,
active and varied industries, including the man-
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ufacture of cotton and woolen goods, machinery,
etc. Here are also railroad shops and dye
works. The Neckar is here crossed by two
bridges. Pop. (1900) 26,500.

Cano, kid'nd, Alonzo, Spanish painter,
sculptor, and architect: b. Granada, 19 March
1601; d. 5 Oct. 1667. He became so distin-
guished in each of these arts that his country-
men called him the Michael Angelo of Spain,
although the title is due more to his versatility
than to any resemblance in point of genius to
the great %lorentine. His ¢Conception of the
Virgin,? in the church of San Diego, at Granada,
is considered his masterpiece. His works in
sculpture and architecture are also numerous.
He was a contemporary of Velasquez, and in
1639 was appointed court painter to Philip IV.
His ungovernable temper on various occasions
brought him in danger of the inquisition, and
he was once put on the rack on suspicion of
having killed his wife in a fit of jealousy, but
was subsequently absolved from the charge. On
this occasion his right arm was exempted from
torture, as being excellens in arte. As an illus-
tration of his whimsical character it is related
that on his deathbed he refused to take the
crucifix from the priest on account of its bad
workmanship.

Cano, Juan Sebastian del, hoo-in’ sa-bis’-
té-an dél, Spanish navigator: b. Guetaria,
Gu;'guzoca, about 1460; d. on the Pacific, 4 Aug.
1526. He was one of the first to circumnavi-
gate the globe (1522), as captain of one of Ma-

ellan’s fleet, which he afterward commanded.
n 1525 he was placed second in command of a
similar expedition and became its commander
by the death of Loaisa.

Cano, Melchior, mél’ké-6r, Spanish theo-
logian: b. Tarrancon, 1523; d. Toledo, 30 Sept.
1560. He was a member of the Dominican
order and an opponent of the Jesuits. He was

rofessor at the universities of Alcantara and

alamanca, and was made bishop of the Cana-
ries, but did not live in his see. He wrote ¢De
Loci(s Theologicis,” and many other theological
works.

Cano y Masas, Leopoldo, 13 6 pold o
ki’'nd & ma’sids, Spanish poet and dramatist:
b. Valladolid, 13 Nov. 1844. He graduated from
the Spanish ilitary Academy at Madrid
(1865), and was appointed professor of analyt-
ical and descriptive geometry there in 186{,
retiring in 188s. His first comedy was ¢Laurels
of a Poet> (1852). His many other plays in-
clude: ¢The Code of Honor’; ¢Modern Idola-
try’ ; and ‘The Death of Lucretia.> He is the
autho)r of a volume of poems, entitled ¢Ar-
TowWS.

Cano’ba, the Indian Apollo, or god of in-
spiration.

Canoe, ka-noo’, a light boat designed for
propulsion with a paddle or paddles. The term
1s very commonly used to designate the small
vessels used by uncivilized people living near
the water. The name is of West Indian origin,
the Carib word being candoa.

Canoes are built in divers forms and of va-
rious materials. Doubtless the most primitive
form is the hollowed tree-trunk; the excavation,
before the advent of adequate cutting-tools,
being accomplished by means of fire. This
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form is of wide distribution, being found in
Africa, South and Central America, China, and
the islands of the South Pacific and Indian
oceans. In the form known as a “dugout” it is
common in the United States. Among the is-
land races of the Pacific the stability of the
canoe is largely increased by the adoption of an
outrigger, which, of varying forms, prevents
capsizing on the one side by its weight and
leverage, and on the other by its buoyancy.
Many of these islanders sew planks together
to form their canoes, making the joints water-
tight by means of gums, etc. Others use
double canoes united by a strong platform.
Such a vessel is capable of carrying a num-
ber of persons and a considerable lading. In
South America, where large trees are abundant,
very large canoes are constructed. The same
is true of Africa, where the war-canoes of the
native kings carry very large crews. They are
often fantastically carved and ornamented.

As stated above, the propelling force of the
canoe is usually the paddle, but sails are often
used, particularly on sea-going craft.

The Esquimaux canoe is known as a kayak.
This consists of a light wooden or bone frame
covered with seal-skins sewed together with
sinews. The skin covering extends across the
top, forming a water-tight deck with but one
opening amidships to admit the boatman. A
hoop is fitted to this opening, and after the boat-
man has entered he fastens himself in by means
of an apron so that the whole boat is water-
tight, and he becomes, as it were, part of the
craft. So intimate is this union, and so skil-
ful are the Esquimaux in the management of
their kayaks, that the boatman can with a twist
of his paddle capsize the craft and turn com-
pletely around under water, coming up again
on the opposite side to that he went over. The

addle is about 10 feet long and double-bladed.

he oomiak, or women’s boat, is also made of
seal-skins sewed over a framework; but it is of
large, even clumsy build, and but for its g;g—
pulsion by paddles might be classed as a t
rather than as a canoe. It is designed as a
transport for women, children, and household
goods rather than for the chase, for which the
kayak is principally used.

The Aleuts build large skin boats, somewhat
resembling the Esquimaux oomiak, which are
propelled by paddles. Such a boat is known as
a bidarkee. Other tribes of the west coast build
large canoes of wood, the war-vessels being,
like those of Africa, curiously decorated.

A peculiar form of canoe is found in the
Kootenai district and on the Columbia River.
While most canoes are constructed with the bow
and stern either perpendicular or with a flar-
ing overhang, these Kootenai craft are shaped,
both at bow and stern, like the ram of a war-
ship. In other words, the greatest length is
along the bottom. These canoes are generally
about 15 feet long and are constructed with a
light framework of cedar covered with spruce
or white-pine bark. This bark is cut off in one
piece in the spring, when the sap is running,
and is turned inside out, bringing the smoot
side in contact with the water. The canoes are
sewed with rawhide or tendons, and cracks and
knot-holes are stopped with resin. Two squaws
will make a canoe in four or five days; the chief
difficulty being to get the bark off whole and
to turn it wrong side out successfully.
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The North American Indians have brought
the canoe to its highest state of perfection.
With the most frail material, birch bark, they
construct a craft so light that it may be carried
by one man, and yet so strong and buoyant that
it will carry a very considerable load. A frame-
work of light but tough wood is covered with
sheets of birch bark, which are sewed together;
the seams being waterproofed with resinous
gums. They are propelled by means of a single-
bladed paddle, which is dipped on one side only
(a slight twist correcting the tendency to
swerve from a straight line), or alternately on
cither side. The use of the birch-bark canoe by
the Indians of the United States is rapidly be-
coming a thing of the past; but the art of build-
ing them has been preserved by their construc-
tion as pleasure-craft.

A form of canoe of recent invention is used
solely for pleasure. About 1865 John Macgre-
gor, impelled by a love of adventure, sought
recreation on the rivers and fjords of Europe
as well as on the waters of Egypt and Pales-
tine. He developed his model from the Esqui-
maux kayak, and evolved a clinker-built craft
of cedar, about 14 feet long and 2 feet in beam,
entirely decked over with the exception of a
well” in which the canoeist sits. This is pro-
pelled by means of a double-bladed paddle, but
a short mast enables the carrying of a sail. In
a canoe of this type, which he named the Rob
Roy, Macgregor cruised on the Danube, the
Jordan, the Nile, the Seine, and on Norwegian
fjords. From this early model other forms have
been evolved, notably the Nautilus and Shadow
types. Water-tight compartments ensure per-
manent buoyancy. Centre-boards counteract
leeway when under sail on a wind. The in-
terior space is so arranged as to provide a
sleeping-place for the cruiser.

There are many canoe clubs in the United
States, England, and Canada, and the canoe may
be seen on all the coastwise and inland waters
of those countries, as well as on the continent
of Europe.

See article by W. Baden-Powell in the ‘En-
cyclopedia of Sport’> (1897) : Hicks, ‘Yachts,
Boats, and Canoes’ ; Powell, ¢Canoe Traveling’ ;
the works of J. Macgregor (“Rob Roy”); Hay-
ward, ‘Canoeing with Sail and Paddle’; Field,

¢Canvas Canoes.’ Errorp E. TREFFRY.

Canon, Johann, yé’hin ki'ndn, Austrian
painter: b, Vienna, 13 March 1829; d. there, 12
Sept. 1885. He entered the Austrian army and
in 1848-55 was lieutenant of cuirassiers, but
cven while in the army had given much atten-
tion to painting, and finally devoted his whole
time to it. His name first became known
through his picture ¢The Fishermaiden,” exhib-
ited in 1858. His work includes genre pictures,
historical paintings, and portraits; the latter are
thought to resemble Rubens or Van Dyck in
style. Among his other paintings are ¢Crom-
well Beside the Corpse of Charles 1.); ¢The
African Lion Hunt’; ¢Flamingo Hunt’; and
the ‘Fish Market.”

Cafion, or Can’yon, in physical geogra-
phy, a great ravine or gorge; a deep, trench-
like river valley with nearly vertical walls.
It is the simplest type of river valley and is
formed by a young stream in its torrent stage.
Thus a cafion is, geologically speaking, of re-
cent date, and is more likely to be found in an

arid region than in one of average rainfall,
since its growth is due to the down-cutting ac-
tion of the stream being faster than the general
lowering of the land surface by rock-weathering
and rain erosion. In southern Arizona, New
Mexico, southern Utah, and Colorado, a great
plateau 7,000 to 8,000 feet high has been elevated
since Tertiary time, as shown by the latest
rocks being of Tertiary age. They lie in hori-
zontal strata, and the streams crossing the pla-
teau have cut deep trenches with nearly vertical
walls, exposing rocks of all ages down to the
basement granite. Here the drainage is several
thousand feet below the surface of the plateau.
The Grand Caiion of the Colorado is 300 miles
long. The average width from rim to rim does
not exceed 10 miles throughout the widest por-
tion of the cafion, and it frequently narrows to
eight miles. The river does not occupy the mid-
dle of the gigantic trough, but flows at a dis-
tance varying from one to three miles from the
south side, Practically all of the magnificently
sculptured pinnacles and so-called temples lie
north of the river at distances of from five to
seven miles from view-points usually visited by
tourists. The depth of the Grand Cafion mea-
sured from the south rim is considerably less
than a mile. From the rim at the Bright Angel
Hotel, where the altitude is 6.866 feet above sea-
level, to the high-water mark of the river at
the foot of the tourist trail, the drop is 4.430
feet. The highest point on the south rim at the
Grand View Hotel is 7,496 feet, about 4,900 feet
above the river. From the north side, however,
the drop to the water level averages considerably
over a mile and in places exceeds 6,000 feet. In
a general way it may be said that the north rim
is 1,000 to 1,200 feet higher than the south, thus
producing the high, even sky-line so impressive
to the tourist. It is altogether unlikely that
such a chasm could have been carved through
similar rocks in a region of average rainfall, as
lateral torrents would have greatly wide