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BEAUTIFUL ECUADOR?

By Hown. Josepn LEeg, U,

HE Republhic of Ecuador hes at

the northwestern corner of the

South American continent, be=

tween: Colombea and Pern.  As its name
implies, it is sitnated upon the Equator

Feuador possesses an area of 430,000
siuare miles, including the Galapagos
Archipelppo. 1t 1 nearly twice the size
of France and as large as Texas, New
Yaork, Pennsylvania, and Nebraska com-
hined. The population iz 1300000,
Although the country is compriscd be-
tween one degree north and four degrees
south Iatitwde, almost every variation of
climate s obtamable, from the torrd
lands of the coast to the chilly plams, at
an elevation of 12,000 feet, at the foot of
the snow-clad peaks of the Andes,

Joth the eastern and western ranges
of the Andes traverse the Republic.  He-
tween these ranges lie extensive hugh val:
leys vielding the produdts of the Temper-
ate Zone,  To the west of the Cordillers
stretch the low tropical bands oo the a-
cific. and to the east the country grad-
ually descends to the low Asmazon Valley
and the fronters of Branl,

Guavaguil, the privcipal seaport of the
Republic, 15 situmted om the River
Guavas, the most important stream in
South America emptying into the Pacific,

5. MiwnisTeEr To Ecvapor

about sixty miles above its mouth. It
has n populatiom of so000, It s the
emporium of Ecuador.  All imports and
exports pass throngh Guavaguil.  The
houses are built of wood, owing to the
lack of other materinl. They are con-
structed m the scuthern styvle, with bal-
conies protruding over the sidewalks and
resting: upon wanden pillacs, thus form-
ing pazzas which afford protection
apainstsun and ram.  As fires under the
cipeumstances are particularly dangerous,
Cuayaquil has perhaps a more extensive
fire deparitment than any oty of its size,
aned ample reservoirs of water on-a hill
beliind the town. It is improbabie that
Guavaquil will ever again be visited by
sich disastrous conflagrations as o the
past.,

LAY AT TL

The hospitals of Guavadgquil are as com-
plete as any in South Anmterical The
ereat new General Hoespiml, with ats
modern applianoes, compares most favor-
ably with Ancon Huospital at Fanams
Although the cathedral, the churches,
the great muntcipal buildings, and the-
aters are balt of wood, they are impos-
ing and are decorated in perfect taste
The Union Club of Guavaguil s, with

* A adidrens to the National Geographic Society November 30, 1gob.
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the exception of the Hongkong Club, the
best | V& EVEr Seerl Im :_Et LrofEcs.
Under the bright light of the moon, these
buildings appear to be eonstrocted of
rare marbles. The puoblic squares arc
beautifully kept and filled with rare speci-
mens of the rich vegetation of Ecuador.

The harbor 15 alwavs busy with ship-
e, Two steamers each week sail for

anama and two armive from the Isth-

mus, Pleets of togboats, hghters,
canoes, and balsas cover the water. The
canoes, laden deep with fruit and country
produce, com= down river on the swift
tide and return on the turm of the tide
with scarcely the necessity of moving a
padidle. The balsas are nsed to a great
extent. They are a mantime contrivance
invented by the ancient Peruvians and
made of five, seven, and nine trunks of
an exceedingly light tree called balsa, in
sizes as required.  Large balsas go with
safety to sea as far as Maita, in Peru,
The logs are lasned together with vines,
and are fastened o firmly that they can
ride almost any sea. The whole structure
adapis itself to the waves, and no water
rises between the logs.  Houses are gen-
erally built upon them and form homes
for a literally “Hoating populatiop.”

The dry seazon lasts from Jone to De-
ceenber,  The weather 3 very pleasant
and the nights and momings are often
cold. The mean temperature of Guay-
aguil 15 about 72 degrees:

(O clear summer dave, Chimiboraze
may be seen, rising 21,000 feet above the
long chain of the Cordillera, covered
with ice and snow whose dazziing white-
nicss 16 intersected by black lines formed
by the sharp edpes of frightful rocks
upen which the snow cannot gather.

Guavaquil exports one-third of the
world's supply of cocoa. It is raised
along the Guavas Kiver and its tribwy-
taries and i& the principal staple of Guay-
aquil. Ivory nuts; from which bone but-
tons of commerce are made, are exported
in enormoas quantities.  Manoma hats,
st called because they are distributed to
the United States and Europe by way of
the isthmus of Panama, are manufae-
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tured 1o the Provinee of Manabi. The
lowlands of the coast also produce cin-
chona bark, from which we obtain gui-
nne (Countess of Chinchon), rice, cof-
Iee, supgar, tobacca, rubber, copal gum,
vanilla, sarsaparilla, =alt, petroleum, and
cotton. It is interesting to note that dur-
g our civil war England was supplicd
with cotton from Ecuador. Of course,
every variety of tropicat fruit is produoced
and fine timber for house and ship build-
ing,
The daily papers of Guavaguil, he
Nacion, Lelegrafe, Grito del Pueblo, and
Diempo, are well patronized, well puib-
hizhed, and of mu-:ﬁaiuﬂuﬂn:c. A satis-
factory daily telegraphic service is main-
tmined with the rest of the world Tt 1=
to be regretted that our newspapers Jdo
not devote an equivalent amount of space
to events in South America

Across the river from Guavaquil is
Duran, the terminus of the Guayagul
and CQuito Railroad, a company ineor-
porated under the laws of the State of
New Jersey. This railroad, built by
American engineers. is completed for a
ﬂi.-gl&u:-: of Lo mules and rises o a
height of 12000 feet, under the shadow
of Chimborazo, The road bed is leveled
into the city of Chiito, 260 miles from the
coast, and track iz being laid at the pres-
ent time at the rate of a mile per dav,

ASCENDING THFE ANDES

leaving Duran at 7 a. m., the train
proceeds over flat and gently rising eoun-
try to the foothills of the Andes. [n the
level conmmtry are the great sugar estates,
streiching for miles on either side of the
track amd equipped with lines of minia-
ture raiiway for hauling cane amd with
large sugar factories. Leaving  the
plamns, the ascent is gradual throngh
dense tropical forests plentifully watered
by stresuns and cascades which can sup-
ply unhrmted water power,

At an elevation of from 4,000 [0 5,000
feat there riscs a mass of colossal, bald,
rounded hills, almost shutting. out the
sunlight, and it appears impossible that
the ratlroad can proceed further. The
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Dirving Cacao Beansin the Sun
La lementing piantation, Eegador, where 22000 poinds are prodivced vearly for Americnn wnd
Furopean chocolate factories.  When the pods are firsy opened the heans and enwveloping. palp are
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ey bamboo matting.  The workinien rake them over once it o while by scuffling through them. wath
hore feet to ensure even drying. The trees in the distance are cacao traes, of which there are 3,000
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mountaing seem an unsurmountable wall
G000 or 10,000 feéet high, But American
engineers have found @ way and have ac-
complished one of the most difficolt feats
known in railrpad construction, A sugaer-
loaf peak stands out in front of the tow-
ering hills, Cut zigrag it the sheer face
of the gramite, & switchbiack of four levels
has soived the problem of rsmg o 0,000
feer. This lewel attamed, the line ad-
vances through volcanwe country, secamed
with ravines and surrounded by sulphur-
covered hills, antll a similar cul-de-sac s
reachedl  This in tarn is surmounted by
means of o similar switchback loop with
a grade of 7 per cvmt, and we reach
the Mass of Palmyra, on the coof of the
world, at 12000 feet. Wild wastes of
shifting sl surround the track. St
grask; like rushes on the sea-shore, 15 the
only vegetation. Fossil shells are found
here, amd the general appearance of the
cotmiry 1 that of the sea-coast,

From this point there & a graduoal de-
rcent until the preésont end of the rodad ie
reached at Caolabamba, 11,000 feet above
the level of the sea and at the foot of
mighty Chimborazo. At this place there
are some of the few existing remams of
buildings erected by the ancient Incas.
Thev are bult of great masses of stone
fastened together with  cement, The
stone can be broken, but it is impossible
to make any Impression upon the coment.
Strange 10 relate, 1 found living here a
former Rough Rider, whom [ had known
in Cuba. e is engaged in the pnrchase
of hides for the New York market,

It = necessary to spemnd the night m
this-village and to set out for Quito early
next morning by automohile or diligence.
I have alwavs tound it more satizfactory
to travel by diligence.  In this way bag-
gage can accompany the traveler and a
longr wait at the journev's end 1s avotded.

Tlhe wagons are drawn by teams of fve
or six miles. Sixty mules, with changes,
are used to reach Quitn. Two drivers
pecnpy the box seat, one furnished with
i long-hendled whip for the leaders, the
other with a short whip for the wheelers,
The animals are urged om with whistles
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and shouts without intermission. It is
the most thrlling, exciting, and hair-
rarging locomotion [ know,  The mules
are kept at full gallop down the long
slopes of the Andes. 1t 15 often as much
as-they can do to keep ahead of the coach.
However, | never heard aof an aceident.
The drivers are men long trained in the
business and do oot know what fear 15

Formerty, before the days of the rail-
road and earringe road, it ook ten days
on mule back from Guavaguoil to Quito ;
now by rad and coach the time 15 three
davs. 1 have made the journey with au-
toamobile and train 20 hours.

A LAND MALGE FOR GIANTS

The country is on.a colossal seale. [t
seemns o land made for giante, High in
the air, the tops of the rounded hills are
ane patchwork of cultivated fields, At
the foot of the hills le spuling green val-
levs, There 35 abvmdant water and the
dry places are well wrigated.  Along the
raadside water 12 carried for long dis-
tances by means of tunuels cot, in-the vol-
came soil, with arches opemings at cer-
tain intervals.  The scarlet wool ponchos
worn by the Indun laborers make it pos=
sible to pick them out, in the marvelous
clear atmosphere, on the hills:and in the
vallevs at surprising distances.

It 1= necessary to spend the night at
the city of Ambato (Ro00 fect)., The
town hies in & deep cauldron.  The cli-
mate i5 delightful, Here apples, ploms,
and peaches fioorish os well 4s the vege-
tables and cereals of the Temperate Zone
Ambato has several cotton mills, produoe-
g the coarse white cotton cloth wmi-
versally used by the Indians for shirts
amd wide baggy troosers. Water power
15 abundant and the mills pav well  Am-
bato is alsn the headquarters for the trade
trom  the Orente, or the lowlands
towards the east sretcluing to the valley
af the Amazon. A line for 8 railroad to
tap this district. rich in rubber and gold,
has bheen strveved and work will begin

ErMHL.

Leaving Ambato mn the early mornmg,
we can see one of the most glorious
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aghts of the world—sunrise on Chim-
borazo, The majestic glant stands o
m Uhe dawn, hils mantle of snow ywashied
writh orimson and gold,  The road winds
OVRr grgantic hills, aroamd precipices, and
down stegp descents uttil we reach the
greai plain of Latacunga, strelching to
the fovint ond clreqdd '-.I=|||l||.'i."-..|..

The helds a5 well o5 the brodd rosds
crossing the wide vallevs are meiosgl ||_'.'
adibe walls surmounted by the broad-
leaved American aloe.  The alor, =cme
tirnes: called’ the century plast, 15 one ot
the most usedul and smportam plants  in
the country t s an erroncons wdea thit
it flowers only once m a hundred’ years
The [niliany thatch their hute with o=
leaves. The leaves wheh tapped  vield
siTup: they can al=a be userd as soap, and
;|'_.._- :-]'.-.;l_“_--. ns pne '|.-|Il_' ri.h-_r i- UM SRR
L and fmom it are mnde the
comr=c sanilals worn by the éommon Pl
ple.  The tall Hower stalks are used fos
beams and ladider=.  The Aowers, biled
and soakecd movinegar, make anagreeible
mckle.

The eocinpeal 1= found m abundance
mpan the leaves. of the plentinl eactus
[t prme d= alerives]  feoen 1S supageoscd
resemiblonce o a Iittle pg (cochymtho
v othe Indiand for dyeing
pronichos and =hawls.

vs=oweapproach the oty of Latacimga
t-llr' Cotmmtry becimites s -'!-.'r:|u -J.Ii.ll
platt 1= covered with voleanm shned and
purmeestone; indicating the neyghbarhiood

gt Il
ot L M

[ | [}
1 o1¢ aesd s

of Cotdpaxi,  The houses. and chorches
are burlt of pamicestione thrown oot by

the mountan,  which e the past has
el 'II'.|I|I destrietion o this [AELEs of
the eonntry.

Theére 124 legenid that the great earth-
quake of 1608 was predicted by o pricsi
sovenn vears before i took place.  The
Carmefite mums of Latacnnga believed in
the prophecy and slept in tests i their

garden for seven yvears. The convent
Feell. it the nuns were <aved

Latacongen 15 the startihp |u.a1'I|t ot the
st romantic pold legend in Ecoador
The lost treasure of the Incas 1= <upposed
10 be hidden o the neighbormg halis

2

Cme Valverde, a Spamard, was informed
i the secret v s sweetheart, an' [nea
ivpdilen, and he became suddenly very
rich. He lefr a deseription and guide ot
the Ihdhnge plade.  This document was
||r._--c|_-r|.';_'|| I the archives of the ety unttl
THY stolen.  Many expedinons have
Feert, minanle in search of the lost treasure,
it withonl Sccess.

FFrom this oty we JOOrney Over rolling
country to the foot of Cotopaxi ( 18,800

-ni'if' i ‘

Water Carrier

firet The mountam presents.a beawti
tal appearance, clacd inoits robe ol snow,
lts shape is that of a Tegmlar troncated
cone with a fat summit The crater 15
stinterrupted in activity, and volomes of
white ond prav smoke continually 1s5ue
from it.  (wnerally the sanoke assgmes
tlie form of an enonmons e, with trank
anid branches, vutil a current of ar tears
it away from the momntam and 1t foats
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Bricks in the Andes

Sun-haked [
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away a cloud, while by night the smolke
forms a pillar of fire.  Near the snow-
line i a huge mass of rock called the
Irica’s heail According to legend, this
was the ongmal summit of the mountaim,
torn ofl and hurled down by an eruption
on the day the Inca, Atahualpa, was exe-
cuted by the Viceroy of Peru,

After crossimg the high pass of Chas-

ui, above the clonds, the road lies

wough' rich pastures and fertile nelds
The green pastures of the beautiful val-
lev of Machachi spread arcund s, dotted
with countless herds of cattle and horses.
Beautitul villas et in gardens and groups
of trees nestle at the foot of great lls,

Houses are closer together as we niesr
Ouito, the capital.  Numberless [ndians,
men and women, arrving bordens or
driving laden mautles, form an endless pro-
cession.  For the entite length of the
great Bevadorian highway, human beings
are always i sight.

The Imnifians carry evervihing on their
backs. The Joul =2 supported by a strap
passing  dcross  the fﬂTr}]It‘Hii Their
strength lies in the muoscles of the neck,
not i their arms.  Their gait 15 a Jdog
trot, which they can kesp up all day.
They are very polite aml submissive.

A SROW-WITTE CITY

Qraito s bullt in 3 bowl-shaped valley,
at the foot of Mount Pichincha. The
altitude of the city is g600 feet ahove the
cea.  The mountain rwes o the back-
ground oo height of 16,000 feet. The
view which presents itself from. the sum-
mit of this mountain 15 one of the mos
siuperh and imposing possibde 10 conceive.
Twenty snow-clul peake rise betore yvou,
ranging from (5,000 to 22000 feet. It
is truly a Council of the Patriarchs of the
Andes.

There are thres entrances to the city—
twor from the south aml one {rom the
porth. We enter from the south by a
pictiresgque bridge spanning the Machan-
rara River,

The direct ravs of the equatorial sun
are white as lime-light, and the first 1m-
pression of Ouoito s that of & suow-white

city, reheved by roofs of rich red tiles.
ln the streets and plazas are thousands of
people, continually moving.  The major-
ity are Indians in -searlet or orange
winchos, wide white eotton trousers, and
woad-brimmed white felt hats. There
are Indians from a hundred different vil-
lagres, marked by the cut of the hair, the
tutty of-a hit, or the shape of a poncho.
The streets are thronged from morming
to evemng with mules, horses, oxen, don-
keys, and [Hamas with Joads of every de-
SCTTPLIo.

Lachies in smuirt victorias, drawn by
Chiltan or native horses, drive to and
from the shops flied with merchandise
fronm Paris, New York, London, Vienna,
and Derlin. Handsomé officers in full
regumnientals siroll along the streets. Gen-
tlemien n feock coats and top-hats are
cverywhgre.

The city s traversed from east to west
by two deep rmavines, through which
Pichincha  sends down its torrents of
melted snow.  The land vpon which the
vity 15 biile 15, in shape, like the inside of
an oval bowl, at the bottom of which is
the Plaza: Mayor. The ootirse of the
streets i€ generally regular, runming east
and west and nomh and south. The
streets are pavedl with cobbles, The
howses, of stome and brck, are mostly
built in the Spanish-Moorish style, with
courtvards within.  The rofs project
over the sidewalk and affurd protection
frorm ram.  Baleomies  overhang  the
strects from every window.  The ground
floor on the street has no connection with
the rest of the house and is usually occn-
ru'd Iy shops. The entrance is always
dgh enotgeh 1o admit 3 mounted horse-
man with ease.  Arpund the courtyards
are gatleries, supported by arches or pil-
[ars. The living rooms open upon these
ealleries. Jervants  are cheap and
taithiul,

There are severnl good  hotels o
Chto—the Moval Palace, Hiotel de Parns,
Haotel Americano, and the Casa Azal

The peaple of Ouito are charming;
coirtentts, and hosutable. 1 donot know
any oty of ts sige which contains as
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many intelligent and cultivated people.
Their hospitality s proverhial have
contintally received presents of sweet-
meats, butter, cakes, yvemson, and even
fish. There are oo fish 10 or near Chuito,
They must be brouglt Irom Guayaguil
fropen in blocks of lee—a journey of six
days on mule back. 1 shall always be
indebted o my  courteons,  cultivated
friends of Ouito for their constant kind-
NEss T ME,

The population of Cuito is computed
to be abwit o000, Being the capitn] of
the Republic, the government hulldings
and offices are here and also the pres-
dential palace. The handsome govern-
ment and municipal building=, the bish-
op's palace, and the catheidral surroumil
the great plaza.  There are many beau-
nful churches and convents m Cluito,
The church uf the Jesuits is superh, with
ks intertor a masssof scarlet and real
gold.  Singers from Furope are attached
to the choir,  Here in the capatal, above
the clonds, 15 one of the prettiest theaters
in South America

The . Commiercio and Tiempo, the Tead-
Mg plewspapers, are progressive, well
efftted, anil infuential,

The mean temperature of the ¢y is
about 60 degrees.  The  thermometer
searcely ever rises above jo degrees or
sinks below so. The mornings and even-
imgs are cool, the mididle of the day
warm, The climate is delightful—never
luot, méver eolil—a perpetunl early spring,
Consumption anrd pulmonary discdses are
practically unknown,  Many  marvelons
cures have been accomplizhe] in cases of
consummption where hiope hid been given
up.  There are many people who wauld
pay any price to be delivered trom the
great white plague.  Quito séems (o be
a chore.  The davs and ‘nights are of
twelve hours” doration the vear round.
The ifference between sur amd shade 15
to deprees.  This difference 15 felt at
onee by moving from sun to shaie or
pice versa A journey of foor hogrs
from the eity will place the traveler in the
region of eternal frost, or in the space of
hinlf o day he can descend to the deep and

Tue Narionan GrograrHic MacaziNg

sultryv valleves which separate the mighty
chains of the Andes. This variation of
temperature, depending  upon elevation
and ocourting Li"l'.\'l’:l&li narrow  loimits;
furmishes a daily and diverafied supply
of vegetable food, from the banana, pine-
apple. orange, and plantan, to wheat,
corn, pertatpes, cabbages, salads, apples,

ars, grapes, and strawberries. Hens
E;_-r sy persistently that medicine has to
e given to them to save their lives, As
the climate i= eool and the houses un-
heated, daily and frequent exercise oo
fout or un horeebiack is absolutely neces-
saryv. Un leaving the city it is difficalt
ty aviid the sun, as trees are scarce; but
sunstroke 1= unknown,  Mosquitoes,
smakes, seotpions, tarantolas, and rats
are unheard of, There are no bugs or
bt les.

The flora of Chnto is beantiiul and 1n-
exhaunstible. Hoses bloom all the vear
round ;. wild flowers cover the sides of
coartvards and  ruins: tulips, orchids,
pinks; and hilies Bloom winter amd sum-
mer, and geraninms run ot over wills
ar] roonls)

CUOMMERCIAL PROSPECTS

Fonador 45 o sound-rnoney  country
amil Mas neyer igsued paper tioney. s
the Feuadofians have dememstrated in
the past their good sense in this matter,
e actual correney, which = on a gold
hasis, is unlikely to be distarbed m the
rature.

Eevador hag no foreign debt. The
ortlyv foreign diebt inoorred has been paid
off.  ‘This was the money bormowed dur
ing the struggle for independence.  The
opdy  obfigauon of the govermment at
present is the interest on the bonds issued
for the construction of the Guavaguil
and Ouito Ratlroad.  Development  al-
wavs Tollows the ratlroad,

Foetallor is the principal producer of
cocon and ivory mus i the world, On
the coast, eoffee, rubber, hananas, sugar-
citie, nce, cotion, and tabaceo grow X=
priantly, LUpon the plateans ot the high
districts are praduced wheat, corn, oats,
benns, potatoes, and all the primcipal
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The San Franciseq Cathedral, Chiito

Chiito
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Llamae and Their Driver, a Native Indian of Inca Descent

These tough little beasts are aban to the Arabmn camel and are vsed commonty for beasts of
|:i|-r_:|.|_-|-| I |;..|:||:|| Hiiaiisibiill pocids I '{I_',I_' I _III' CAl CATTyY U I_"_'-.Elllj:. 6] e .JII'I'!!u'-'ul'I NEarey
all (dny, picking up their food as they go along in the form of wayiide grass, twigs, et
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cerenls of the Temperate Zone Thas
section also supplies cattle, horses, sheep,
and pigs.  There is abundant pastore all
the vear. its an-agncoltural country.

The estabilishrment of industries is wel-
comted.  The rivers on the coast and the
streants in the mountains furnish ample
antl cheap water power. Sume of the
mdustries which wounld give results are
hanana planting on the coast, where land
and labor are cheap, the crop hnding a
ready murket: lard-refiming. as mmense
quantities ure imported by way of Fan-
amn and Cape Horn to supply Ecuador,
Pern, and Chile; eotton and woolen
mills for the same markets; cement
works to supply public construction and
ratlrogd  binlding ;  forniture  factories;
china and glass works, distilleries, and
canming -and  preserving  factories—all
these industries would find the necessary
elenwents, raw material of the best quality,
and cheap labor. TFor cement the coun-
try provides all the materals: also for
china and plassware; for shoes, fine
leather and hades; for furmiture, a great
variety ol useful and precious woods.
There is enough land on the coast avail-
able to =upply the banana market of the
world.  The fisharies around the Gala-
pagos lslands, which belong to Ecoador,
are well stocked with turtle and codfish.
The chimate is mild, the sea is calm, and
there |8 abumdant salt. There are exten-
sive coal deposits in the province of
Asmay and gold and silver wn the prov-
inces of Lofa, El Ori, and Esmereldds:

PERSIA—PAST

HE, recent death af the Shah of

Persia and plans in that coun-

trv for a constitutional assem-

bly lend special interest to this handsome
volume: The authar, who is professor
of Indo-Traninn langpages in Columbia
Umiversity and a well-known writer on
the ALoroastrian beliefs; describes some

* Persin-—Past and Present

With more thun aco llustrations: and one pap. Pp,. 4oo.

Macmaliegn Co.

Looh: By oo mef

A PBook of Travel anid Research,

g1

Fewador 1= a rich country awaiting de-
velopment, where there are opportunitics
for the capital and spirit of foreigners

The Republic has good currency,
cheap labor, plenty of water power,
abunidant raw material of superior qual-
iy, many rivers: on the coast for trans-
portation, and a radlroad into the in-
terior.  But the doors of trade cannot be
opened ynless the merchants and capical-
ists of this country heed the toviratimn
antl enter the markets, in which theyv are
assured a preferred place, and liy the
lines of mutual twade telations that will
redound to the advantage of the coun-
(ries comceried.

This initiative must be found here,
and it 1= certam that commercial inter-
este of this country and the Americin
imvestors will put the sickle into the held
sowed by our greal Secretary of State,
the Hon. Elihu Root, and already ripen-
ing.

(yermany, (reat Britamm, and France
are in the feld, Great Britain having a
larger trade balance to her ‘eredit than
this country enjoys. The syccess of the
European trader s due to his closer
study of the needs of the people. They
have their particular predilections in
trade, and theze can only be ascertained
by a careful study of their lives amd
WTLs,

America has the world as her market,
but it is 0 the line of self-interest that
she should stimulate, encourage, and de-
velop the Souath American trade,

AND PRESENT"®

extensive journeys through the ancient
kingrdom.

The chapter on the riams of
Persepolis, which was founded by
Dars the Great in spo B, C., and which
flourished for many centuries thereafter,
5 particularly interesting.  Through the
cotirtesy of Messrs Macmillan Cao., the
puibilislers, we are enabled to republish

Hy A, V. Williame Jacksen,
B by ¢ inches. New York : The
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A Rock Panel Below the Tombs of Darins amil Xerxes

Carved @t feasl 7oo venrs Tnter

It repredents the sirrender of the Roman Hmioerar Valerian (=60
M. AN ) 12 the Pordlan King
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severs] views of this remarkable citv, On
page g2 15 given an illustration of the

rtal to what i=s probably the tomb of
verxes,  There are four such tombs in
a row carved out of a solid rock cliff.
One has been identified as the tomb of
Darius; and the others are probably those
of Xerxes, Artaxerxes, and Parins 11
The entrance to ench i so high that from
the groumd ropes and Jadders must be
emploved to reach it Each tomb is a
lotty chamber entirelv carvedd out ol
rock, now empty except for numerous
hatts angl birds,  But even more woniler-
ful are the vast musonry terrace on which
were bt the palaces of the kings and
the triple wall surrounding it Here
Alexander the Great, according to tradi-
tion, held a great orgy, and then burned
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the palaces aml the roval library, with all
ite manuseripts, in erder that posterity
might know mnothing of it former
grandenr. The Mobammedans, whao
came later, seoured the country for man-
wseripts.  One governor issued an edict:
that every Zorcastrian should bring him
abott 14 pounds of Zoroastrian and Par-
see Bools, in orider that all these books
might be burned, and he coneluded his
mandate with the order that any one who
disobeved shonld be put to demth. No
wonder the hstory of these people is
chrouded in mvstery,

The publishers are to he commended
for the excellént map, an expense which
few publishers are willing to incdr. A
viluahle biblicgraphy and index are alsn

ETVEn.

AN ICE WRAPPED CONTINENT"

TU the south of Magellan  Strait
there 15 d supposed continent,
twice the sire of the Umnited
States, which is justly called the most
mysterions Jamnd dn the world, Lharing
the last few vears five expeditions from
as many nationalities have sought to un-
ravel the wonders of thie vast region, but
only one expedition, the Brtish South
Polar expedition under commamd  of
Captain Robert F. Seott; K. N, has suc-
ceeded in gretting near enough to do ex-
ploring work.,  This  expedition  was
planned by the Roval Geographical So-
giety of London and assisted financually
by the Royval Society and by the BEritish
government. 1t satled from London July
11, 1gor, on The Discovery, which had
been especially built for the work, and
returned to England September 1o, 1004,
An unfortunate attack of scurvy during
the first vear, caused by tinned meats,

and the fact that three relief ships were.

sent after it, unnecessarily it developed
afterward, at first somewhat dampened

"A review of " The Vayay

nml sermlier illustrations, by Tir E. AL Wilson and others, 14 calored
New York : Inported by Charles Scribner’s Sons,  Kro.co wel,

556 anil 308 pages.

the enthosiasm with which the (hscoveries
of the expedition were received, but the
scientific reporis now  appearing  show
that immense additions Have been made
i onir knowledge of the "bottom of the
globe.”

Captain Scott was very wise as well as
fortunate in his choice of baseé, which he
established at the western end of the
great ice harrier, under the shalow of
twior lofty snow-clad voleanoes, Mowunts
Terror amd Ercbus, which Ross haid seen
in state of viplent eruption 0o vears be-
fore. To the east stretched the unending
plain-of the rce barrier, while to the west
towered a great range of mountains, with
peake 0,000 feet in height. The first year
gfforts were concentrated in exploring
the ice barrier, and the second to dis-
covering what lay behind the chain of
MONNRINES.

TIHE GREAT ICE BARRIER

“Terhaps of all the problems which lay
before us o the south, we were most

e of The MNuopery," by Captnin Robert B, Seott, with 260 full-page

plutes, amd 2 maps. 2 vals,,
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The Highest Tee Wall Seen (about 250 feet in height)

keenly mnterested in solving the mystenes
of this great ice-tmass. Sixty vears be-
fore, Rioss's tnipmphant vovage to the
south had been abruptly terminated by a
frowning cbiff of ice, which he traced
nesrly 400 miles to the east; =itch a phe-
IOMenan wWis umique, and for sixty vears
it had been discussed and redisoussed,
and many a theory had been butlt on' the
slender (onmdation of fact which alone
the meager information  concerning it
could affard.”

Before taking The Dovovery to her
perianent  quarters, Captain  Sceolt
coasted along the entive front of this bar-
rier, and deterrmned that it extended
from the volmnees Frebus amd Terror
for nearly o0 miles to an fve-clad land on

the west, which he discovered and named
King Edward VIl Land, When he after-
ward charted the track of the ship he
foand he had sailed: from 20 to 30 miles
farther south than Rose had done; in
other words, that 20 o 30 miles of ice
barrier had worn of since Ross had
L £ 1S |

At one point he halted the ship and
moored her ta the harrier for a day,
while different members of the staff as-
cended ina captive balloon to Boo feet
clevationt.  While Iving alongsude the ice
wharf fur 24 hours, the chip and whart
rose and fell together. The depth of
water here was 315 tathoms.

Captain Scott makes the important ob-
servation thet the surface current et inito
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showing How It Wasles Away

the [ce Barrier,

Another Portion of
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the barrier and under the foe for
a certain time, then turmed and

set ot apain to sea It would be

very interesting to know how far i
“miand” this flux amd reflux
penotrates.

Daring the first spring amd |
epmmer Captain Seott, Lieuten-
aml Schackleton, aml Dr Wilson
advanced 400 miles doe south
across the barrier to 827 17
south  Tatitmde: When  they .
halted thev could see to at east :
R4, but the barrier shll-stretched
ahend, apparently unending. If
thee dogs hal not failed the party,
theyv ‘wotld probably hove suec-
ceeded in getting farther, at, as
it 1=, they EEM the record for the
“Fartnest Sonth”™ by several de-

o

Thiz ice barrier is probably
thrist off of some great body of
land enveloping the South. Pole.
While the barrier is wearing
awayv in fromt, as proven by the
fact of its retreat of 30 miles in
i vears, it 15 being constantly
fed in the rear; in fact, its recession in
front woulil be eonsidershly more rapid
if the loss was not bataneed by additions
in the rear.® How far off the sotree 15,
is a2 mystery ; and when we bear in miml
the scarcity of precipitation. m suwoh
sotithern Intitudes, it 1= almost impossible
to imagine where the supply 1s to be
found.

The following year Lisutenant Koyids
led a party about 100 mles across the
bharrier to the east. Like Seott, he fonnd
it level evervwhere.

It was on this jourmey also that a most
interesting  sevies of magnetic observa-
tiems were thiken by Bernacchi, who car-
ried with him. the Dareow dip o eircle, an
especially delicate instrument. The great
value of these obeervations Hes in the fact
that thev were taken in positions which
were free from all poasible disturbances,
either from casmal iron or from Taml
tiasses ; the positions also ron in o hne
which is almost directly away from the

*Vovape ol Har Lesovey, vol. I, po 437
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g

Examining the Tee Barrier from a Balloon

Maenetic Pole, and consequently  the
series is an invaloable add to mappng out
the magnetic conditions of the whole of
this region,

THE MOST DESILATE LAND TN THE WORLD

rring the entire march of 400 mmiles
southward over the e barmer, Eﬂp’[_ﬁin
Seatt had been flanked by a lofty moun-
tain chain on, the right at a distance of
sboiit 20 to 30 miles.  The peaks: he
mamed after prominent Englishmen snd
sipporters of the expedition, Moumt
Markham (13000), Mount Longstaff
(10,3500, ete. At the enil of the march
he hadl tried to reach this lond, bt an
mmense chnsm (page 102) barred his
way,  Omn his return to the ship, after an
absence of g3 duvs, he found that Lien-
tenant Armitnge had discovered a route
acrogs this chain of mountains, bevond
which he reported a limitless fee-covered
platean at an elevation of 8000 feet and
flat us n table.  Armimge, howeyver, did
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Dog Team on the March
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not attempt o advance across the plain,
The following vear Captain Scott and
several compamons ascended to  this
platzau by Armitage’s route, Their dogs
had ail failed and the men were obligred
1o drag the hecavy sledges. It was a
heavy pull, as they had to climb 0,000
feet in yo miles, up-a rough glacier

Captain Scoft traveled to the westward
about 200 miles across this plateaw, which
div] not vary in altitude more than 60 or
70 Teet. At one point he passed directly
sonth of the Magnetic Pole

“The error of our compass had passed
from east to west anidl was nearly at jts
maximum of 80 ¢ although I eould not
calculate it accurately at the time, T could
get a2 gond idea of its amount by obsery-
g the direction in which the sun reached
its greatest altitude. The reader will see
that from a magnetic point of view this
wias 3overy mteresting region. We were
directly south of the South Magnetic
Pole and the north end of éur compass
needle was pointing toward the South
{gmgmphiuj} Pole.

“Te show what a practical bearing this
reversal of the compass had, T mav re-
mark thiat in directing Skelton on his
hormeward track to the eastward, 1 told
him to steer due west by the compass
card, It is only on this line or the similar
one which joins the torthern poles that
such an order could be given, and we
were niot a little proud of being the first
to experience this distingtlv interesting
physical condition in the Southern Flemi-
sphere.

“There can be little doubt, T think, that
the wind blows from the west to the east
across this plateau thronghonut the winter,
and often with great violence, as the
high snow-waves show, What the tem-
perdture can be at that season is beyond
puessing | but if the thermomicter can fall
to —40° in the height of the summer, eme
can unagine that the darker months pre-
duce p terrible extremity of cold.

"The mterior of Victorin Land nust
be considered the most desolate region in
the world, There is none other that 1s at
atce s0 barren, so deserted, so prercingly
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colel, 20 wind-swept, or so fearsomely
HOROLGNONS,

“When the reader considers its: geo-
graphical situation, its great elevation,
and the conditsons 1o which we were sub-
jected while rraveling across it, he will, T
think, agree that there can be no place on
earth that is less attractive.

“This great ice-sheet is unigque; it has
no parallel in the world, and its discovery
must be looked opon @5 a notable geo-
graphic fact.”

1ICE-FLOWERS

[n his diary, Captain Scott gives the
following description of the only Aowers
they saw: _

"March 30 (Easter Sunday) —Like
yesterday, a fine day, with a light north-
erly brecze. This is a season of flowers,
and behald! they have sprung up about
us as by magic—very beautiful ice-
flowers, waxen white in the shadow, but
raciant with prismatic colors, where the
sun rays light on their delicate petals.
[t was a phenomenon to be expected in
the newly frozen sea, but it is curious
that they shouold come to their greatest
perfection on this particular day. The
1ce is about five inches thick and free
tromn stow | conseguently the ice-Aowers
statil up clear-eut and perfect in form.
In some places they occur thickly, with
bread, delicate, feathery leaves ; in others
the dark, cléar ice suriace is visible, with
only an oceasional plant on it; in others,
again, the plants assume-a spiky appear-
ance, being formed of moumerable small
spicules.

“The more nearly one examines these
beautitul formations, the more wonderfnl
they appear, as it is only by close inspee-
tion that the mathematical precision of
the delicate tracery can be observed. It
15 now established that on the freezing of
salt water much of the brine 15 mechan-
teally excluded, Sea-ice is thuch less
salt than the sea itself, and what salt re-
s = sppposed only to be entangled in
the fromen water. The amount of salt
excluded seens 1o depemid on the rate at
whitch the ice 15 formed, and while some 15
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excluded below the ice-surface, some is
also pusherd out above, and it is this that
forms the jce-flowers, The sulhect is
very fascimating, and we have alrendy
started to measure the salinity of ice
taken from different depths and formed
under varions conditions @ the ice-Rowers
themselves do not seem to constitute a
saturated solution of brine, and why they
should differ in form m vanoogs ‘places
seems bevond explanation.”

THE EMPEROR BENGDIN

“We had felt that this peoguin was the
trpest tvpe of our region All other
birde fed north when the severity of
winter descended upon us; the Emperor
was alome prepared to face the extremest
rigors of our climate; and we gathered
no small satisfaction from being the first
to throw light on the habits of a ereature
that =o far surpasses in hardiness all
others of the feathered tribe®

“Not many  birds undertoke to lay
their ergs in the darkness of a polar
winter, nor Jdo many birds appear to
think that sea-ice is the most attractive
ground to “sit’ on.
tion to this, we find the Emperor pen-
guin hatching aut its chicks in the coldest
moanth of the whole Antarciic yvear, when
the mean temperature for the month 1s
18" below zero, Fahrenheit, and the mini-

mum may fall to —68%, 1 think we may:

rightly consider the bird to be eccentric.

“The Empéror penguin stands nearly
four feet hagh, and weighs npward of Bo
to g0 pounds.  He 18 an exceedmply
handzome bird, with a rich black head, a
bhuish-gray back amd wings; a lemon-
vellow breast, with a =satin-like gloss on
the feathers, and a brilhant patch of
orange on the neck and lower ball. His
movements are slow and statelv, and the
digmitv of his appearance i= much in-
creased by the upright carriage of his
head and Will. When a group of these
birds 15 met with in the middle of the

* This descriptitn of this remarkable bLipd la
from the chapter on “Antarctic Fauna,'" by Hd-
mund AL Wilson., Vovage of The fMzoivey,

vl 2, - 460G

And when, m addi-
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desert ice, where all around is gray and
cold and white and silent, the richnese of
their eoloring strikes one very forcibly.
Their voice is lowd and trompet-like, and
rings out in the pack-ice with a note of
defiance that makes one feel that man is
the real intruder, They have no fear,
but an abundance of inguisitiveness, and
a party such as T have mentioned will
walk up to one with dignity, and stand in
a ring all rounsd, with an cecasional re-
miirk from one to the other, discussing,
ni dJoubt, the natare of this new and up-
right neighhor.

“The mrlilm}; employed 'Eri1 the Em&
peror penguin for carrving ihe an
chick upon his feet is shared nls-fﬁgz.r the
King penguin of the sub-Antarctic area;
as we saw in our visit to their rookenes
in the Macquarie Islands. The King
pengin we saw a3 he sat in mud and
pudidles, with his single upon  his
fect, and now we saw the Emperor pen-
guin doing preasely the same thing with
his single chicken to keep it off the ice;
ani we are agreed that the term ‘pouch,’
which hins heen used in this connection, 15
ane which not only does not describe the
matter, but 15 anatomically wrong and
mslending, The single ege, or the
chnck, sits restmg on the dorsum of the
foot, wedged in between the legs and the
lower abdormen, and over it Talls a fold of
heavily feathered skin, which is very
loose, and can completely eover up and
hide the ege or chick from view., When
the chick s hungry or inquisitve, it pokes
out- fromy under: the waternal (or pater-
nal) lappet a piekald downy head of hlack
ani white, emitting its shrill and persist-
ent pipe wotil the mother (or the father)
fills it up.

"The feeding is-managed as with car-
morants and many ather birds, the little
omte fniling regurgitated food when it
thrustz ite head insile the parent’s mouth.

*1 think the chickens hate their paronts,
andd when one watches the proceedings in
a rockery it strikes one as not surpris-
img. In the first place, there is about one
chick to ten or twelve adults; and each
adult has an overpowering desre to “sit’
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A Wandering Albatross Canght on the Voyage South

Endeavonnug to Free the Ship by Blowing Up the Ice

The atiempt was Upnsoeeessial
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The Hunter Waiting for a Seal ta Come Up to Breathe
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ont something.  Both males and females
want to nurse, and the result is that when
# chicken Ands himself alime there i a
rizsh on the pant of a dozen wnemploved
to seiee lirn,.  Naturally, he mins away,
and dodges here ani there till a six-Stone
Emperor falls on him, and then begins a
regular foothall “serimmage,’ in which
each tries to hostle the other off-andd the
el 18 too often disastrous to the chick.
Sometimnes he falls into a crick m the we,
and stavs there to be frogen while the
parents squabble a1 the top; sometimes,
rather than be nursed, T have seen hum
crawl in under anw ice-ledge fnid remain
there, where the old ones conld not reach
him. | think it is not an exaggeration to
say that of the 77 per cent that die, nio
jess than half are killed by kindness.”

SDME INTHHESTING OURSERVATIONS

The power of the midnight son n
these latitudes is illustrated by the fact
that when several members of o party
were canght on a ice-floe for several
hours without matches, Dr Wilson was
able to produce a light for their pipes
from o small pocket magmifving plass
During the summer the biologist of the
staff soceeeded in growmpg a crop of
mstard and cress.  He mised some on
flannel and with c¢hemicals, biit the best
resitlt was obiamed from Antarctic sml,
“which is evidently most productive.”

No vegetation of any kmd was seen
anvwhere, but, on the other hand, they
foarnd an abundance of animal life, so
thit no party wintering in the Antarctic
regions will have difficulty in providing
themselves with fresh food.

On their ascent to the inland plateaun
they “passed two more carcasses of Wed-
dell seals; the Iast was at the greatest
altitude we have vet found one, nearly
5,000 feet above the sea; 1t grows more
than ever wonderful how these creatures
can have pot so far from the sea. We
never satisfactonily explained thag rhatter
The zeal seems to crawl to the shore or
the ice to die, possibly from its instinctive
dread of its marine enemies; but unfess
we had actually found these remains, 1t
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woutld have been past believing that a
dving seal could] have transported itEFif
over fifty miles of rough stewp. glacier
sariace.”

The dogs which had been brought
[rom Siberia had the unpleasant ex-
pevience of molting in winter, which was
the Arctic summer, bat their fur soon
ciitiie ot again.

The members of the party kept up
their good spirits by sntdoor games. Ohe
of the most spinted contests was a game
of hockey April 7 by “The Married and
Fugaged pe. The Single,” the match
heing plaved ina tempersture of —40°.

AMTERICAN EAFLORERS (W ERLOGEED

FEvery one who reads Captain Scott's
narrative s given in “The Vovage of
The Digeovery” must admire the strong
ani] hearty persomality of the leader. He
is Ml of energy, and not only did the
hardest work himselt, but was able to
get others to follow him wilhingly and
cheerfully.  Hie ljentenants and men like-
wise comnand our respect for their cour-
age, fudehty, and fathfnl work:

It is unfortumate, however; that in lis
resume of what has been done in the far
satith by previous explorers he completely
overlpoks: the two Amencans who dis-
covered the Antarctic Continent— Pal-
mer, who first saw the western hali of
the continent, now called West Antarc-
tica, and Admiral Charles Wilkes, who
first sighted and defined the sastern half
of the continent. known as Wilkes™ Land.

To quote Major General A, W, Greely,
Mo S0 Army:

“Captain Scott is’ happier as an ex-
plorer than as an histoman. From his
narrative and charts is alsent the name of
the American who discovered the Amnt-
arctic Continent, Captain N. B, Palmer,
Further, not only does Scott omit men-
tion of Palmer and erase His name from
the Antarctic map, but he gives the credit
fur the first discovery of land in the
Antarctic regions to the distinguished
Kussian navigator, Bellinghausen,

“The discovery in the summer of 1820~
1821 of Palmer Land, from the summit of
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Outline Map of South Polar Kegions

Degeption Island, Sonth Shetlands, is de-
seribed in Famning's Vovages, p. 435
Captiun N, B, Palmer, in the sloop firo
visited this land, and on his return pas-
sagre fell in with [lellinghausen, whom
Falmer mformed of the mountzimons
land to the south.'”

But more remarkable was the vovage
of Admiral Charles Wilkes, in 1840 To
quote Edwin 8. Balch, author of " Ant
arctica:™

PNATIONATL, GEOGERAPHIU MAGAZINE, [QO3,
P 2B

“With unsuitable, ) |ﬁ|11:':!'|} cquipped
ships, amid joeberes, males, snowstorms,
and foge, Wilkes tollowed an unknown
conist line for over 1,500 miles, a distance
excecding i length the Ural Mountains.
It is the lomge distance which Wilkes
traversed which makes the resulis of s
crunse 8o pnportant, for e did not merely
sighit the comst in one ar two places, bt
he hapeed it for such a distance as to
make sure that the land wus continenta
i dhmensions.  The expedition noticed
appearances of land on Janvpary 135 it
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Emperor Penguin and Chiclk

sighted land almost sarely on fanuary 13,
from 157 4 eéast longitude, ard agam
more posbively on January 19, tTrom 15847
10" east lemgrtude, 66° 207 sonth [atitude
(i 1[;1|1|_1.|n- 10 the size of the land was
sufficiently ascertained to Tective the
mame "Antarctic Continent,’ aml this s
covery Of Wilkes 1= the most importan
discovery vet tsile in the Antarctic.”

Impartial gecdrraphers in dije time reg-
-:‘lf-.flli?!tj'lil thic '-|I|I|r_1u1'|::|1'.l.,'l'.' ol Wiltkes"™ dis-
covery, and norecogEnition of lus work
athixed the pame Wilkes Land to the por
twm of the Antarctic Continent along
which he eopsted

The homewsard track of e Discotery
disproved the existence of merelyv a small

vart of Wilkes Land, namely, Eld Peak
and Ringold's Knofl, to the east of Ade-
e, bist Captain Scott adds that "whilst it
e certan that we must reject Wilkes
Land to the castward of Adelie Land,
Wilkes” soundings still remain a5 a guide
to the limit of the continenial platead in
this region.  Char own uniform soundings
ol 2so fathoms, togother with his, show
thut there is considerable extent of shal-
loows sea himited more or less by the track
of the Wilkes' ships, approximately along
the Anfaretic Crrle”

The German Sotth Polar expedition
canfirmed the opposite emd of Wilkes
| amdd in 1902,

(v 1L G




THE BATHING AND BURNING GHATS AT
BENARLES

By ELiza R. SCi1pMORE
Foreiny SECHICTARY OF THE NATIONAL GEOGRATHIC SOCIETY

Copyright by the National Gevgraphic Sociely, ooy

HE greatest human spectacle in

I, the mest . ampme  and
enmplete exshibition of biind re-

lighous  zeal gl superstition i all
heathendom, 15 the =nunrize gatherig of
Ganges worshipers along the river bank
at Denares, It I such an inerédible
things that the winter toarist cannot real-
e that he sees the spectacle when the
fewest |limdns are taking part; and it s
impeEsibic o copeeive !]n'-w the thirty
amd fifty thopsand bathers of a winter’s
morning, are doubled and trebled on the
ovcusions of ﬂ'n‘: great summer festivals,
and the 1rn|,m41u|4, river [romt of the =a-
cred eity is one solid mass-mesting three
miles long. The half cannot be told e,
and roaming up and down the river front
two and three mornings in sucoessin

leaves one as much amazed and im-
resscdd &5 onoa hrst mornmg. Une has
Eem-sinli:ing doubts of the Christian

wigzionaries over bemg ahble to make
headway with such a people, against such
bagoted zealots. But,as Gautama Budidlha
once won them from Hindusm at thns
vory place and held them to his porer
faith for generations, they can be con-
verticd ngﬂﬁ:
THT SACEED CITY

benares, as 8 sacred city resting on
Shiva's trident spear, has been the goal
of Hindus for all of thirty centuries
The prous one secks Denares in sickness
anid ' health, in prosperity and in ad-
versity, to beseech the gocds, to wnplore
their aidl, to vow fewards to them and to
{ulfill those vows, The dream of has life
is to retite to Benares in his old age, to
die in sacred Kasi, to have his body cre-
mated at the edge of “Mother Ganges™
and the ashes commtted to her flood
Everv Hindu prince and noble and rich

man has a howse at Berpares, and it is
thiee JLut--x*.'ELHigﬁi center of learning andd
cultiree of the Hhde world, . Literature
ml astromomy have Hoonshed there for
ages, mnd colleges of western learning m-
struct in the exact scignces and even san-
itary scienee; vet the old observances
prmm! and the Hindn changes his spots
e more than the I.;-.utmnl—fur A I.1liJ::
matter of memorizing the words of
fow doren English text books. He Ti'r-EI.‘l-
lead a life outwardly conforming to -
rapean  conventions and oostoms, b,
when aillintg e seeks Benares to e cured
by the tonch aod taste of Ganges water ;
and dying he begs to be buried withim
sight of the spires and shrines that line
the ghats.

Henares streiches for three miles along
the left, or west, bank of the Ganges, that
there tarns narthward, and all the caty's
extent 15 sacred ground, Who dies there
on the left bank is sure of exalted estate
hereafter: while the nght bank is deso-
late and accorsed, and whoever dies on
that streteh of Ganpes shore becinnes a
donkey m the next mearnatwon, withoat
hope forever. Omne bank of the muddy
stream b= steep and high, crowded with
palaces, temples, ond hanging gardens,
with the hroad. magnificent flights of
steps, called ghats, sweeping down be-
tween them 1o the river's edge.  The op-
postte shore 15 low amnd samdv—a  Har
landl, nsefol only for sunrise effects. The
Mabarajah of Henares has a white mar-
bile j.ln['u: on the vight bank, far ap
stream, its terraces and marble-sereened
balconies commanding a noble view of
the whole statelv ¢ty dromt; but the
prejudice 15 not allaved.  No one dies m
this Rammnagar palitce, nor in the village
behingd i, if mortal effort ean prevent
The dyving are bundled into boats in
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Moming Strollers-on the River Bank, Betmnres

panic haste, for i 1= as good o @mive th
death rattle on  Mother Langes bygasd
as on the Denares shore.

The traveler coming up from Calauttia
vets a bewildering and better view of the
splenidicl eity front as he erosses the ngn
ralvwns :Irill;-_'l"l' AU Toes 1|11' |}.I[|L;u:-- 'i|'l'l'
frrtified from structure moule real e
every. ane in Mrs Flora Anmie Steel's
“Noices- of the Night.,”" Then the long
famtastic hne of the ghats: is - succeedioll
by three mmiles of subuarbs, of dingy plas-
ter autted adobe walls amd dusty tamarin
trecs,. Lthe commuanplace ratlway sintion,
aedl the vast spaces of the Cantomment,
of Buropsan cottlomient A Frstish -
ment is always juartered besule thes hot-
hed of fanaticism, political conspiracy,
amd disaffection and all heathenish pos-
sihilities. The afficers anmid the manv afh-
cinls of the civil semvice mive Penares a
b coammnmity,  that

o
L 1griish

consnlerihle

has = church and clob. 1its tenms coarts
and polo grotmnil

=ight-scemg begms at Benares beiore
clavbreak, and one drives through the
twir miles of uninteresting streets in the
starligli EEAY IR, Across Lo
the loatz @t the rover bank. In nnd-
winter, the "eolid-weather” months of
Indian trovel, it is bitterly cold at that
hovr-—hoar trost on the groaml, Bl
atd lilnc frost haze i the air.  Chne
needs all the fur wraps amnd rops he can
et to drve down 1o the river, veér s
erladl for the shelter of a sun wmbrelli
heTare noon

Every one at that hour was hurriing
i the one direction, and when we had
raced] down  the erredtt A1l the
hissehoat wis poled off from the bank,
all the river front was before us like a
theater stage hghted by the misnge sun

I:Ir_' o |
stk full gpon it A< the sun shone

.*r'l|'|1'-
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red, orange, and vellow  through the
thick frost haze, a4 great murmor of
voices rose from the length o1 the ghats,
the tens of thousands of fervent wur-
chipers, standing on platforms built over
the water zinid ﬂnmling waist deep in
the water, repeating m mutlered chant
the ancient Vedie hymn, Thes dipped
themselves beneath  the swirdmg
food : they lifted the water in ars and
poired it over their heads | they sifted it
m their hamds and et it erickle throagh
their fingers or run down ther arms, aml
they dlippedd tufts of sacred gross in the
water and sprinkled themselves; ey
pressed thelr nostrils, they twisted their
fingrers, amd dul all manter of mations
a= they chanted and mutiered 1o them-
selves. cach one wapl, intent, abeorbid
entirelv. m the lomg religions recitals.
They paitl no heed to us, nor to any
f1:||h.t:||r|g:-1 for: the Hindu ritusl = so
claborate and exacting that if they should
make a slip or omission, they wonlil have
tor begrint the lsnnge ritisal all over ALl
For the priests and high-caste Drahians,
the datly pravers are of two hours” durm-
tirin by the water side, and continne all
iy 1+ bt the erdinary man of Benares
hazars gets his thorning céremony done
iy far less time, wailes back 1o shore amd
ey parments, spots and stripes lnmseld
with fresh ciste marks for the day.  He
fills a brass jar with water and stralls
along the ghats with the crowd, staps for
o prsver or two, salaams (0 a cow or 1w,
pontis His  water  offéring  oveér Csorme
greasy black ymage, and lis religions
wirk i3 dome,

There 15 iy evidence at the phats that
Flindntsm 15 dyme out, but the census
tables  give one grativing datn. Net
every heliever goes to the Ganges each
morning. by any means,  Tens anil tens
af thossanids must shitk their religrions
dintics entirely 1 for, as the city as a fixed
popmlation of 222 400 and a fonting pop-
alatioer of fen to thirty thoasand, 1t 1S
only an eighth or tenth of them all thai
il the am across  Mother  anges,
There are cighty thousanid priests fatten-
g enares temples; vet they are not

1273

all there at the river's brink either. Al
who go are in evidence, with the lime-
ght of the riging =un full inn their faces,
save the fiw high-caste and noble
wortiet, who arrive héfore davight and
are rowed vint in enrtained hoats to athe
and pray unscen in nnd-stream,  Ltmust
requnre physical cotrage &8 well as re
ligons zeal to breast that eolil, muddy
¢irrent on a frosty morming ; aml, as the
thngority. of these waople have oniy a
domble cotton sheet 1lnr promenade tolet,
ane shivers sympathetically and wonders
at the déath rate from prewmomin.

The sun transforms: the scene when it
comuers the haze and throws clear vel-
fiw bearis npon the solld and fantastic
buildings :m{I the white-robed company.
The air mellows, and one basks in the
sun thankfully, as do the begpars-and
fakirs, who shake off their wrappings of
mat anl sacking, amd ereep like numb
flies to the sile of sanny walls.  They
sit there until sotne pstentations 1lmdn
comes aling doling tut rice w the poor
1% & means of aoquiring mertt and favor
with the gods—and to be scen of men
These ascetics. grotesque in their pows
dering of ashes-and their rags; tonch the
sense of humor more than anvtlong else
and give one relief i the long-drawn
panorama of heathen hlindness,

TIHE WOMAN 'S GITAT

The boats are rowerd along, cloce in-
dhste, harely avoiding the most devout
ones, who wade farthest out, amd all 1he
way there is the same spectacle of re-
ligrictas zeal aml spiritnal exaltation. At
the Woman's Ghat every woman garres

ahrass lota, or water jar, or a still Iarger
:uul heavier jar of red pottery, and the
unending. procession of  gracefully-
chrapeidd I'||:_.1.1r|.- going op anud down the
broad ghat is an  unending  delight.
Swathed head and all m theirr windimg
rards, they wade into the miver and pray,
e 18 sure, (o every Hindun deily which
the ten fingers represent to let them come
into the world again in some hman form
lese ignoble than a woman’s. They go
back to shore and deftly envelop them-
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sefvesin fresh sansand drop the wet ones
to the steps without once uncovering the
face or exposing more than the feet atd
hands: Fhev scour their brass lotas with
Ganges mud, they wash their hamr with
sacred mock and fill the jars to take
home at the very mouths of the city sew-
ers. The devotees chow no fastidious
choice in dipping the water they drink.
All is Ganges water and all 5 sacred,
even when the surface is afloat with city
refuse discharging from the drain pipes
at their very elbows. At some sewer
mouths the fapatics even seem to stand
thickest and sip the sewerage most as-
siduously, prayving to the gods meanwhile
to protect them from plague and all dis-
eases, 1 he British government has fur-
nished a model water supply and sanitary
sewerage, but the Hindus prefer Ganges
filth to mumeipal drinking fountams, and
there is no way to make them do other-
Wise.
THE BURNING GHAT

The cremanon ground 12 only a waste
space of grimy sand and gravel between
twi stone terraces, o neglected bank gul-
lied by rains, with pyres, building and
half-consumed, scattered trregularly, and
ghouls poking among the ashes for coins
or jewels. More E}rstf:mﬁtigrghuulﬁ CATTV
pans of ashes to the water's edge and
wash thiz pay dirt like any placer miner.
Alongside this revolting sequel to vester-
dav's burnings, lie fresh bodies, wrapped
in white sheets and garlands of man-

lds. The bodies are dipped in the
E-Uangns and lad in rows, with the sacred
stream laving their feet and profane
gphouls washing pay dirt from yester-
day’s pvres between and beside them,
shaking grime and cinders over the hap-
less, lower-wreathed bundles,

This mide, open-air crematory is the
monopoiy of the domrn, lowest caste of
all peoples, who charge extravagantiv for
their services, for the wood, the ofl, and
the flame which lights the funeral torch
for touching off the pvre, The earlier

in the morming the burning oceurs, the
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greater merit and certainty of paradise
for the dead one ; and the domri's charges
run from extravagant sums for burnmg
the rich and unﬁe at sunmnse, and de-
crease toward noon and afternoon, when
the very poor and the jail criminals are
hurriedly burped, or half-burned, for a
few annas, and the tubbish and bones
shoveled down the bank. Only the
highest-caste Brahmun priests and the
holy fakirs escape the torch. These ex-
alted beings are supposed to be so holy in
life that fire i2 not needed to purify them.
Theflower-garlanded fakirs are rowed out
to mid-stream and committed to Mother
Canges to carry them down to the sea—it
alligators do not first consume them.

As the sun mounts and the ar grows
godden and softly warm, and the people
finish their orisons, the river bank hums
anid buzzes with the great social ex-
charige. All Benares strolls along the

hats i mid-morning, as all Atlantic
ity troops to the boardwalk, all Nice to
the Promenide des Anglais. Big, flat,
palm-leaf umbrellas are tilted against the
oo warm sum, faris and garments are
stretched out to dry, and the carrying of
water for household use, the washing of
pots and clothing and vegetables sets
tongues wagging as at any village tank.
Belated Brahmins keep on praying and

periorming  their rites and gestures,
while their next neighbor on the over-
hanging platform shampoos hs head or

brushes his teeth: and the “Sons of the
Ganges,” a band of robust Bralmins
whose specialty is praver ior the repose
of the dead, bellow the merits of their

articular intercessions above all the din.

hen the fakirs wail and shake their ash-
smearsd heads, hold their shriveled arms
the more conspicuously in the ten-year
poses of rigidity, and stretch themselves
more ostentationsly on the beds of nails.
Snake-charmers are there, dancers and
jugrglers, and everywhere among the
noisy crowds the sacred cows push their
way, nosing into grain sacks and rice
bowls unhindered, and stately Brahmins,
painted i genmetrical devices of the
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highest caste and piety, salaam apjectly
to them—a mad world, a crazy wmui
surely,

The throng is densest, the buzz and the
bellowing londest, at the ghat below the
cremation’ ground, for there are the
sacred pools filled with Vishnu's perspira-
tion, and where Devi dropped her ear-
ring—good reason for sanctity attaching
to them, certainiy. At this storm center
of the holy land of the Ganges bank, the
din and the hot sun are dizgving, and the
mixture of Ganges water, old flower gar-
lands, milk, butter, oil, swestmeats.
spices, and 1cense, cast into the tank all
day and every day, smellz to heaven. The
odor is gickening, the sipht of the gar-
b mess more 50, and the lepers and
hideowis sick folk, who crawl up and
down the slimy steps, are fit figures in
this picture of heathenism triumphant
and undisturbed. Hindu ntelligence
may be measured exactly when one con-
siders that the priests of the river bank
coulidl easily check these sincidal cele-
brants who flock there to drink the putrid
mire in hope of cures,

Perhaps it is well that Mrs Annie
Hesant has established her college at
Bendres to teach the Hindus their own
religion, the purer faith of Vedie times,
freed from the wdolatrous and crazy
abominations of fater days, Nothing
conld be as bad as the ereed that now
ertlaves them, Poseurs and unbalanced
Europeans, who come out to India londly
proclaiming their willingmess: to labor
with Mrs Besant to save the Hindus
after this novel plan, return to the world
at the end of each cold-weather season.
The discipline is strict, the ideals high,
the regimien severe at Mrs Besant's: col-
lege, and even Pierre Loti, after all his
sentimentality over the Hindus, could
not stand the zevere and monkish life
prescribed for him by the English
prophe es5, and returned to the fesh pots
of the worldly folk.

The fantastic little Nepalese temple on
the river bank iz the one living remmnant
of Buddhism in Benares, where the

THe NaTionarl GrograrHic MAGAZINE

Buddha preached and taupght, and con-
verted the people from Hindoism. It
15 o dark, dragon-éaved strocture with
flame-tipped gahles, sadly reminding one
of Burma and the further east; but the
Buddhism obtaining there is far from
the symple teachings of the Enlightened
Cme, who lived in the Deep Park out
sarnath wav.

Aurangzib's mosque, with its 1wo
slender, sky-piercing minarets, is easily
the most conspicuous strueture along the
ghats, as the conqueror intended it
should be, and is a galling sight to
Hindy eyes. The few Moslems, who
can manage to still live in Henares, fre-
(quent it every Friday, and the muezzin
flings his shrill voice from the minarc:
as 1i thousands hung upon his summons;
but Hindumm has submerged the faith
of the Prophet, as it triumphed over
HBuddhism centuriez before.

THE PURLIC LAUNDRY

In every river ity there are bathing
ghats, where the people purify thems
seives and thetr garments without the ac-
companiment of prayer, and there are
also ghats by the river bank, or tanks
where dhobees swing and pound clothes
aiid knead them on boards or stones.
The dhober gnats and grounds are al-
ways picturesque. and when one sees the
cnergy with which they switch and elub
the parments entrusted to them, there is
no wundEIr 3: the way a wardrobe melts
away in Indian travel. The corrugated
wasﬁbuarr], the clothes-boiler, the I_E.?:m .
saving soap and soda are unknown and
therr advantages undreamed of, ar the
Hindu brain would have evolved them
thirty centuries ago, when cerebration
was more vigorous and all customs were
established. The dhobee man and his
harder-working wife slam and squeeze
and hammer now, as they did in the first
dges after the loom was invented, and
when they have spread their dunnage on
dusty turi or handy thorn bush the re-

su't is all that could be expected by the
wearers of fine linen.



HOW LONG WILL THE COAL RESERVES OF
THE UNITED STATES LAST?"

By Marius R, CAMPBRELL
Or TRE UsiTEn STATRES GEOLOGICAL SURVEY

ITH the exeeption of food and
clothing, nothing concerns us
so fuch as fuel, On it we

depend fur heat and lght to make our-
selyes comfortable, and for power by
which to bring within our reach all that
goes to make up the material part of our
twentieth-century  civilization.  Today
power 15 the mainspring of human activ-
ity ; with it modern civilezation will Hour-

ish—will expand and reach out to the

ends of the earth to minister to our pleas-
ures or to satisity our ambitions ; without
it so-called crvilization will cease to exist
and humamty will revert to the condition
of primitive muan, with brute foree as the
only dependence for safety and existence,
I, therefore, power is the foundation
of all of the material things we considér
worth having, 15 it not well to stop our
mad race for a moment and consider
whence it comes and how much of the
raw material is available for future use?
Without doubt, coal is the only fuel that
today 18 worth considering, and, so faras
we can see ahead, 1t will continue to be
the fuel of the future—at least so long' as
it ig within our reach or until other means
of power production shall supplant it
Therefore any study of the fuel supply
of the fature muost be based upon a thor-
ough knowledge of coal, its mode of oc-
curretice, amount from which foture
supplies can be drawn, and rate of con-
sumption, past, present, and to come,
The Importance of the subject 18
shown by the growing: value of the coal-
mining. industry in this coumtrv.  In the
United States in 1gost coal 1o the
amount of 384.508.043 short tons, hav-
ingr a value of 476,736,063, was mined.

The value, compared with other mineral
products in the same vear, is shown by
the following table;

TARLE SHOWIEG VALUES OF MMINHERKAL PRO-
[HICTYE OF THE THITED STATIES LM, J.'gu-ﬁ
ity Coal , . . . $476,750,503
12) Troo . : JH3, L 450, Ooxd
(1) Clay products . 140,507, 155
(4) Copper . . . 139,755,716
i5) 3l and ‘ « T35,720,254
(&Y (3ald mumur . 123,403,583

At the present time the United States
is Lhe largest factor in the world's pro-
duction of coal, as shown by the diagram
atl page 130

In the diagram given above the pro-
duction of the three leading countries 15
that {or the year 190§ ; of the other coun-
tries figures for that yenr are not avail-
able; and the blocks in the diagram repre-
sent the production during either the

vear 1004 or 1903
THE CROWTH OF COal

Coal is derived from vegetable ma-
terial, either as accumulations in swamps
from plants growing it st or 25 wood
that has been drifted into basins. In
sither ease the accumulation of vegetable
matter has been covered by earthy ma-
terial washed into the swamp or basin
and finally converted into coal. The for-
mer hypothesis is more generally ac-
cepted than the latter, and it seems to
apply to most of the coal beds of this
CLIUTIEEY.

The transformation from vegetable
natter imto the different grades of coals
iz a process not well understood, but it
seertis to consist of the breaking up of
hydrocarbons and a partial slow distilla-

*An ailldress to the National Geographic Society, January 23, IDO7.

AL statisties of  prodoction gven o s paper are

e from [T, S Geological Burver,

Mineral Resonreez of the United States for 1gos
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ticn under considerable pressure, but
only ordinary temperatore.  Where the
rocks are undisturbed, this 15 probably
an e¢xceedimgly slow process; but where
the rocks are upturned and broken, the
products  of ||!'-.11]thu111 and a ready
means of escape and the metamorphism
may o on at an extremely rapid rate,
Naturally the excaping gases are the
lightest hvdrocarbons, and the mateinal
remaining is the heavier, or fixed. car-
Iscir,

I o general way, time 15 an tmportant
factor in bringing about this change, and
consequently  the older carboniferons
coals of the east are more highly altered
than the vounger coals of the west. They
are gencrally converted mto britusrminons
coals, or, in the case of the castern fields
of Pennsvivama and Rhode [sland, the
mtenise folding, together with the devel-

National GeocrarHIC MAGAZINE

oprment of Joants-and siatv cleay-
age, has converted the coal into
anthracite,

If the eoal 1= cut by dikes or
sheets of molten lava, as fre-
quently has been the case, rapid
alteration occurs and the coal is
converted into coke or anthra-
cite coal.  Such cases ocour only
in felds o which there has been
comsnderable  wvolcanic  activity,
High- Hl‘l!h coals may be pro-
r.Ti.Tf:::d in this manner, but Fener-
ally only a small arca 15 affected,
and consequently the resaits arc

not of great commercial ime-
partance.
The pr.:r[:_;-rﬁt.wt: change in

commposition 18 shown e the
diagram on page r3r, which rep-
resents the actual chemecal com-
posation, as shown by proximate
1]1..|.E'|. ses, from the poorest grade
of Texas lignite to the best qual-
ity of Pennsylvania anthracite,
The increasing value is shown
the relative proportions of
fixed carbon (fixed carbon is the
carbof remaaning after the vola-
tile  hydrocarbons  have  been
driven off at a low heat) and the
decreasimyg amount of volatile matter and
moisture.  [n this case the fixed carbon
varies from 19 per cent o the Henite 1o
88 per cent in the anthracite.  The volia-
tile matter vartes inversely as the fixed
carbon, being greatest in the lignite and
least in the anthracite. The moisture also
dirnimshes in quantity from the lipnite
ta the anthracite, but the rate is not reg-
ular, since much of the moisture 15 due
to the conditions of sampling rather than
to the chemical compeosition of the coal,
The ash 13 vanable, depending largely
upon the amount of earthy marter that
was washed mto the old swamp during
the growth of the coal-torming plants.
The presence of ash is an important fac-
tor in the commercial value of a enal, but
thearetically 1t forms no mherent part of
the coal and shoold not be considered,
[ a general way, coals may be divided
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Wabtes that all

claszes—anthracite,

le

mto  three  mam
bituminous, and lipnite; but in the trac
these main classes are broken up mio
several groups, which are represented in
the following diagram

MNAGHAM SHOWING CLARS OF CiPAL

(7} Anthracite
Anthracit=, . 1 (4] - Semixnthracite
Coal. A i[ (¢} Semi-hitominous,
. Hitummimiogs ‘ ._." Bituminous,
| (&) Sub-hilnmnous.
tdgnite.. ... [ #'} Ligmite

Anthracite coal 15 too well known
to need description. (&) Semi-anthra-
cite 15 a4 low prade of anthracite. (¢)
Semi-hituminous 15 a° high grade ol
bituminous, such as the George's Creek
coal of Marvland, Pocahontas coal of
Virginda and West Virgima, and the
Carboniferous coal of Arkansas, (d)
Bituminous 15 the common grade ot coal
found throughoot the eastern coal helds

(a)

the malstire and volstile mabler Han

Anthracite

liesin *.-'tlm'l:r-:l inn the anthracits

arnid mited areas in the west. (&)
Sub-bituminous is applied 1o enals below
the grade of bituminous, it above that
lignite. They are black and shiming
but are hght in weight and slack I:|:|.1.1|
on exposure to the atmosphere. These
coals are commaon 1 the western felds
of Washingion, eastern part of Montana,
northern Wyoming, about Denver in
Colurado, and in northwestern New
Mexica, (f) Lignite is brown and
woody, and occurs in North Dakota,
South Dakota, Texas, agtern Ar-
kansas, Mississippi, and Alabama.

THE HREASODN WHY
Akl

ONE COAL WILL COKE
AMOTHER WILL NOT 15
NOT UNDERSTOOD

e clagses noted above incilude all of
the different kinds of cocal that are
known, but certan peculiarities of coals
within the bitonmnous class have led to
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by which the coking properties of a coal
are determined, The value of a coking
eral lies largely in the fact that coke is
vractically the only fuel that can be wsed
to advantage in the production of iron
For this use the coke has to be of excep-
tional purity, contaimng an  especidly
low percentage of :i'iﬁ'l;ﬂl'l‘.l!‘- It alse must
have a well-developed cellular strocture
and be strong enough to withstand the
pressure of the modern blast furnace,
Maost of the éoke of this character 13 pro
duced in the Appalachian coal field m
Pennsylvania, West Virginia, Virgima,
Tennessee, and Alabama. In general the
coke from the western fields 15 inferior to
that from the east, and little of it can be
used in the manufacture of  pig-tron.
Most of the coke manufactured n the
weat = tsed by the smelters wihere a
lower prade of fuel will suffice.

As shown on the map on page 135
the various cocal felds of the United
Sates are cut unequally by the boundary
hines wf the differemt states, but, smce
ctatistics are alwavs given by states, they
will be regarded as the wuts

The coal production of the vanous
states, vielding over one million short

VINYAYARN Wil

Coal Output of Principal Coal Froducing States

distinctions which are of great smpor-
tance ; thus the property of coking, which
is limited entirely to the bituminous class,
has given to coals possessing this pecun-
liarity a value far above those coals hav-
ing strmilar composition, but which do
not possess this characteristic. The rea-
sem why one coal will eoke and another
will not is not understood ; apparently it
does not depend upon chemical compo-
sition, but rather upon some physical
property which no one has been able to
define. A practical test 1s the only way

tons of coal in 1gas, is shown in the
accompanying diagram

PENESYLVARIA PRODUCES THE MOST COAL,
AUT MONTANA HAS THE LARCEST
CEAL FIELDS

Az ecommonly understood, Fennsyl-
varia heads the list with a production
which dwarfs that of all other states into
insignificance. The other states of the
east that occupy promitent positicns are
Minois. West Virgima, Ohbio, Indiana,
and Alabama. i the westérn states,
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by low-grade hgmite, and hetce t
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seeim to indicat ]|||- game 15 true of
worth Dakota .,.,||._,_;-| incliudes @ ex-
tremiely large area of coal terrmtory, but
uniortunately the :".ri-: 15 whally hgnite
and of comparatively hitle value.
The extent of some f the coal
largely hypothetical E ['“"1.-'.|L|u.T|
the case with Washington, where the
present estimate 15 probably far below
the redl extent of t might
be supposed that Washington had been
r..‘-;]'-.'-'-r-' ‘|'|-1I"'II!'.""I]1.' r'1--'1-=rl' to rI-'r-"-
mine ap
helds, but the peculiar

prevazl on the west

fields 13

tHe fielids

-.-.:ul:[a--r..- -.-.|.|l.~:.-"1
slope of the Cascade
Range make it practically :mpossible to
settle the question at the present
The surface 15 deeply covered by gilacual
drift and vegstation, and it is --n‘.:' where
the preat streams rushing down off the

mountain slopes have cut through this

LRI,




134

drift that the coal beds are exposed. In
this way they are known at many local-
ities, and it is" probable that they are
present in the intermedhate covered areas,
but no one is willing to say so until more
prospecting hbas been done, When that
oceurs it 15 probable that the recognized
area of the coal fields of Washington will
be greatly increased.

¢ known coal fields of Alaska seem
to be comparatively small, having ap-
proximately the same arca as the bi-
tuminous field of Alabama, Here again
exploration may, and probably will, n-
crease the area materially, espeaially that
of the low-grade lignites of the Arctic
slope.
'F;:u: ares given for the coal helds of
Alasbama includes only the bhituminous
eaal of Carboniferons age in the north-
east part of the state. In addition to this,
as shown by the map on page 135, there
15 1 wide band of lignite-bearing Tertary
rocks crossing the southern part of the
state. Theze rocks are known to contuin
beds of lignite, but in the presence of
high-grade bituminous coal the lipgnite
has never been explored, and conse
guently the number of beds, their thick-
ness and extent, are not known. [t is
possible that when the supply of better
fuel is exhausted, ar has fallen below the
demanid, the lignite feld may be found to
contain an important supply of fuel

DISTRIBUTION OF COAL IN THE WEST

The easternm coal fields have been
known and worked for o many vears
that most persons are fairly well ac-
quainted with their extent, the character
of the coal, and the number of workable
beds, In the western states some of the
coal fields are comparatively well known,
but many have never been adequately
explored, and consequently the informa-
tion available regarding them i1s meager.
So far as our present knowledge goes,
the distribution of the varions classes of
coal in the western states is as follows!

Anthracite—Only small areas of an-
thracite cozl have been found in the
weatern states and Alaska  Generally

Tue Nartionar GrograrHic MacaziNge

these are the direct result of wolcanme
activity, and hence are of lmited geo-
graphical extent.

The largest field of anthracite coal in
the western states 15 1n Gunnison County,
Colorado, in the Crested Butte el
Apparently the anthracite in this field is
the result of immense intrusions of ipg-
neous rock, which have baked the coal
and thus driven off its volatile matter
The same coal beds only a short distance
away are either bituminous or sub-
bituminows in character, One other oc-
currence of anthracite is known 1 Colo-
rado, 1n the Yampa coal field, in the
northern part of Routt County. In this
locadity the coal has been changed to an-
thracite by dikes and sheets of igneous
rock, and the held is very Hmited in
extent.

In New Mexico a small feld of an-
thracite oceurs near Cerrillos, on the
Santa Fé Railroad. The field is small
and the anthracite 15 due to the balking
effect of an intrusive sheet of ignéous
rock.

Litah claims a small field of anthracite
coal in Iron County, near the southwest-
ern corner of the state, 1t has not been
developed and litthe is known of its ex-
tent o value,

In Washington a very small field of
anthracite occurs i the vicinity of a
large mass of igneous rock on Carbon
River, southeast of Tacoma.

The largest anthracite field outside of
Pennsylvania occurs near Controller
Bay, in Alaska. In this field the chan
in the character of the coal is said to %:
not directly related to volcamie activity,
but to be due to the intense folding to
which the rocks have been subjected.

At the present time anthracite is mined
in the west only in Gunnmison County,
Colorado, and near Cerrillos, New Mex-
1co,

Coking Coal—Good coking coal is
scarce in the western fields, & prin-
cipal source of supply is the Raton, or
Trinidad, field, in southern Colorado and
northern New Mexico. Seventy per
cent of the coke produced in the western
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Outlinge Map Showing Coal Areas of the United States

The black areas are adthracite and bittiminoas

fields comes from this region. Some coke
is-also produeed in Colorado, on the west
sicle of the Front Ri’t[?ﬁ: Al nuru:gu and
in the wicimty © lenwood Springs.
(Other important centers of coke produc-
tion are Lastle (zate and Sunnyside; in
Utah, and along Carbon River southeast
ol Tav:cuma, Washinpron. Coke i3 also
made to a limited extent i Wyoming
near the Hiack Hills and in southern cen-
tral Montana. There are several other
coals that will coke with difficulty, which
may be dﬂvflup-e-rl in the future, but the
present prospect is not particuiarly prom-
ISiNg.

Bitumumons, Steam, ond Domestic
Coal.—This class of fuel is much more
abundant than either of the two preced-
ing classes. In New Mexico the largest
deposit of such coal 15 in the Raton field,
in the north central part of the territory.
similar coal also occurs in the northern
part of the great Durango-Gallup field,
in the northwest corner of the territory,
and 1 several small fields south o1
Santa Fé

the shaded wreas are Hgnite

In Colorado good bituminous coal oc-
curs in the fields just mentioned, at Trin-
idad and about Durango. It i3 also
present o the small beld south of Can-
yoo City and in Gunonison County. As
shown on the map, the latter field occu-
pies the southesstetn point of a large
synclinal basin which extends as far
west as Castle Gate, Ttah. The coal
outcrops on the south limb of this basin
m the Hook Cliffs west of Grand Junc-
non and dlong the “Great Hogback"
from Gunnison County northwestward
through Glenwood Springs and Meeker,
Throughout the whole line of ounterop
around thus basin the coals are of the
mtununons class, although 1 places they
belong to the lowest group of the class,
Good  bituminous coal also abounds in
the Yampa field, in Routt County, Thus
it will be seen that Colorado has a large
supply of this class of eoal.

Utah 1= also well supphied by the same
hasin and by its extension southward
from Castle Gate along the Wasatch
Plateaun. There 15 also a smmall field at
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Coalville, east of Salt Lake City, and a
field of pnknown extent in Iron County,
occupying the Colob Platean,

Wycming has bituminous roals along
the line of the Union Pacific Raflroad at
or near Hanma, Rawling, Rock Springs,
and Kemmerer, and also in smali areas
about the Black Hills. [t is possible that
other areas of bituminous coal exist in
this state, but they are not well known.

Muntamn has considerable bituminous
coal in the fields along the Northern Fa-
afic Railroad west of Billings, about
Gireat Falls, and in the Crazy Mountaine,
but by far the largest arcas in the state
carry coal of an inferior grade.

Washington has several bituminous

coal fields along the western [oothills of
the Cascade Mountains and at least one
local busin at Raslyn, on the castern side.

Most of the epals of Califormia are of
low grade, but one bed has been devel-
oped in Stone Canyon, in the southeast
corner of Monterey County, that 15 good
bituminous coal. So far as known, this
is the onlv coal of this class in the state.

Sub-bituminons Coal—This class of
eoal is abundant in the western fields.
Muast of the ecal in the south part of the
Durango-Gallup hasin is of this class. It
ts the only coal found mo the Denver
basin and mn North and South Parks of
Colorado, The great fields in the north-
castern part of Wyoming. the Dighorn
hacin, and most of the fields in Uinta
Connty contain sab-bitumingus eoal, All
uf eastern Montana is supposed 1o be
underimin by it, as is also the big field in
the north-central part of the state around
the Bearpaw Mountains. A number of
small fields Iving: west of Butte, Helena,
and the main Front Range contain coal
of this character, but generally they are
af small extent and probably have little
commercial value. In Washmgton this
class ‘of coal is abundant, but a5 4 rule
it occurs some distance west of the Cas-
cide Monmiains,

Lignite~This ¢lass of fuel is found
omly in the fields of southern Alabama,
Mississippl, Arkansas, and Texas oh the
Guif slope and North and South Dakota

Tue Narionar Grocgraruic Macazine

at the north, It is mined commercially
anly in North Dhkota and Texas,

THE COAL FIELDS DELONGING TO THE GOV-
ERNMENT ARE MOSTLY LIGNITE

UJp to the present time we have used
cur fuel without a question as to the pos-
sibility of its exhavstion, for if such
thonght has entered the mind it has been
dismissed with the optimistic remark that
“the American people are mgenious and
imventive, and when the coal becomes ex-
hansted some other source of heating
power will be discovered.” Such assur-
ance is delightinl, but it will not suffice
to Keep us warm, nor 10 lurn. our mills
and keep trains running when ocur coal
supply 1= gone,

Of late, however; the more far-seeing
people ftive been thinking deeply om this
sithject, especially sinee the recent order
of the Presdent withdrawing tempo-
rarify from coal entry 04,000,000 -acres
of conl land, and his recommendation to
Congress that the time has arrived to

in the conseryation of our mmneral
fuels, and urging upon that body the
passage of laws upon the subject.

In the older fields of the east, with the
exceptiom of Indian Territory, practically
all of the coal land has passed to private
ownership. Therefore the present order
anil the interest of the people generally
centers about the coal fields of the Rocky
Mountain region and the Pacific slope.
The former contping an area estimated
at 134,800 sgoare miles, and the latter,
including Alaska, 10,000 square miles, or
a total of 144 800 square miles out of a
total for the whale country of 400,500
srpuare miles.

(1 this area of 144,800 square miles of
coal fields of the western siates, it 1s esti-
mated that so per cent has passed to pri-
vate ownership, leaving aboat 72.000
square miles of coal fields yet belonging
to the government. It must be remem-
bered, however, that more than half of
this area i= meclnded a0 the lignite fields
of ecastern Montana, Norih Dakota, and
South Dakota, and when tios s deducted
from the figures given above it leaves an
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clusive of Alaska, 15 2,200,000,000,000
short tons of coal. These figures convey
a totally inadegquate mdea of the true
atount, 1f, however, it were molded
wto A2 block, it would Torm a cube 714
miles lugh, 754 miles long, and 744 miles
broad; expressed m another way, i
would form a laver of doal 644 feet thick
over the entire area of the coal felds of
the United Siated, q00,000 square miles
im extent.

Surcly such an amount of coal 15 in-

exhaustible, A block 714 miles high

1BSE = 080 I REZ SR ARE u

Diagram Showing the Increasing Rate of Consumption of Coal in the United
States

area of only about 33,000 square mles
ol fairly pood coal, the title to which is
still vested in the Umted States.

Have we an inexhaustible supply of
coal, as many would have us believe, or
should we begin to husband our re-
sources”  [s the government iusr_iﬁnd it
withdrawing all coal from sale, as pro-
posed mn the recemt message of the Pres-
ident to Congress?  The answer to these
questions depends largely apon the broad
problem of what 1s the extent of our coal
supply, how rapidiy are we using it, and
iy there a possibility that our stock of
fuel will be exhausted in the near futurer

In order o answer these questions, the
writer has attempied 1o estimate the
amount of toal vet remaining in the cnal
fields of the countrv. Such an estimate
must necessarily be vague and unsatis-
factory for the reszon that our knowl-
cdpe of the coal helds 1= limited, but re-
cent recomnalssance surveys have been
made over the maost important coal felds
of the west, and now it 15 possible to
make an estimate of their approximite
Sontents.

THE ESTIMATIED AMOUNT OF COAL IN THE
INITED STATES FIFLDS

Accordmg to this esttmate, the total
tonnage of coal in the United States, ex-

would tower above the highest mountaims
cn the earth. ls it possible that the peo-
ple of this country can use such a mass
of coal? Betore the question 1= answerdd
we must determine the rate of coal con-
sumption and study the factors of which
it is composed to see if they are hable to
fluctuate greatly in the near future. The
following diagram, prepazed Irom statis-
tice of coal production collected by Mr
. W. Parker, of the United States Geo-
logical Survey, shows graphically the
amount of coal produced m each decade
since IS10:

WILL OUR COAL LAST 100 YEARS?

The actual eonsemption of coal in the
United States doring thig periowd bas been
somewhat greiter than that shown by the
diagram, tor some coal has been m-
ported, but the diagram shows the rate
at which we have been using ocor own
coal, The rate of increase s enormous ;
it is simply appalling. Az shown by the
diagram, the amount produced in any
one decade is equal to the entire previops
production. The curve indicating the mn-
crease seems o be going off into the
future in a trayght line, and this means
an mereased production that no supply,
however great, can withstand for many
Vears.
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i the rate of consumption of 1005
were  maimtained  indefnitely,  without
change, our coal wonld last approximate.
v 4000 vears, but if the constantly in-
creasing rate which has marked the con-
sumption during the past o years be
miaintained, our coal will practically be
exhausted within 100 vears.

The question now remains, Will this
increasing rate hold? In order to an-
swer that guestion we must analvze the
present consumption to see whether all
of the factors eomposing it will probably
comtinpe 10 increase in the future as they
have done in the past

A large part of the coal produced in
this country i eomsumed by the rail-
roads. According to an estimate pre-
pared by the Interstate Commerce Com-
mission, the amount of coal consumed by
locomotives  In 105  amounted o
100,000,000 tons.  Will this mcrease or
decreace in the future? While it 15 pos-
sible that railrodd building in the futore
will not be so active as it has been in the
past, there is every prospect of a great
anl growing nerease in the traffie of ex-
jsting lines, and this will lead to & con-
stantly increasing consumption of coal
unless same new source of power is dis-
covered. The same argument applies to
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steamship lines, to manufacturing, and to
domestic consumption of coal.  In view
of these considerntions, it does not seem
probable that the rate of incréased con-
sumption will be affected materially for
a great mukny vears Lo come, and henee
the estimate of 100 veurs will be nearer
the truth than 4,000 years, The real life
of our coal felds probably will be some-
where between these extremes, amd it
seems probable that it may be about 200
years.

[f this estimate is even approximately
correct, is it not time for the goverament
to take some steps to prevent the remain-
ing coal of the west from passing to the
hitnds of corporations, to prevent wasie-
ful methods of mining and use, and to
conserve for the ase of the commaon peo-
ple even this small fraction of the total
coal of the country?  No doubt there 18
a great difference of opinion on this sub-
ject, but it is hard to see how any fr-
minded person interested in the good of
the penypile of this country rather than the
corporations ¢an ook upon the present
cituation with other than condern, and
can fail to unite in an effort 1o-avert the
evil consequences that miy be in store
for future generations.

EFFORTS TO OBTAIN GREATER ENERGY
FROM COAL

EALIZING the rapidity with
which our coals are being con-
sumied, the government several

vears ago established in connection with
the United States Geological Survey a
coal-testing plant to ascertan (1) means
by which more energy can be obtained
from coal, and (2} whether some of the
coals and ligmites previcusly considered
of little value cannot be utilized. The
wiste of the energy of coal in the ordi-
nary steam boiler 1s tremendous, it being
calculated that anly from 5 to 7 per cent
of the energy 15 secured. 18 TETEII

g3 to ¢ r cent 15 lost, owing principaliy
ljj waﬁf&ﬁl and  imperfict %ﬂrlhl:-i'- of
combustion. Prof,  Joseph A. Holmes
sunmmarizes the work thos far done as
follows

In connection with the work of the
United States Geological Survey fuel-
testing plant at St Louis, where a large
ninnber of coals from very nearly every
state containing coadl has been tested,
some important results have been devel-
oped which would tend toward consery-
ing the coal supply. The most im-
portant of these results show that the
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vast hrown and black lignite deposits of
the West are availabie for use in the gas-
Errm.'lu:er_ It has been demonstrated that
own lignite from North Dakota will
produce 1 some cases more than four
times the power when used in the gas-
producer than when burned under the
b-mltn These lignites, containing from
20 10 45 per cent miisture, have always
stood at the bottom of the scale as a
botler fuel, and they have been used for
power Eurpusrs. only where it has been
lmpﬂ'iEI le to secure bituminous coal. It
was discovered at the Geological Survey
¢oml-testing plant that these Ligmites; 1
spite of their high moisture content, can
be utilized commercially to the best ad-
vantage in the gas-producer equipment.

In the botler-room of the fuel-testing
plant, where careful study has been made
of combustion and the conditions govern-
ing the methods of fimng the various
coals of the United States, it has been
chown that through proper stoking and
superintendence the coal bill of the coun-
try could be considerably reduced by this
careinl attention to details which 1s too
often neglected in the average comumer-
cial plant.

A fmm: of specially trained experts
has been at work for =ome time making
a careful study of coals which contain too
much ash or sulphur to be available for
commercial purposes. These investiga-
tioris have been carried on both in the
laboratory and in the ficld, and the re-
sults obtained so far look forward to a
time when these dirty coals can be
greatly improved by proper washing or
other means of mechanical preparation,
and asa result many low-grade coals will
be extensively ﬂperated

The briguetting of slack coal and other
waste sizes has been successfully accom-

lished at a low cost. The resultunt
riquettes have proved superior, in al-
most all cases, to lump ecal from the
samie mines for power purposes. This
branch of the investigations opens to the
eommercial world a hitherto unknown
field which is destined soon to becotne an
i{mpm‘t:ml. factor in the production of
uel,
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The following tabular statement shows
the comparative efficiencies of a number
of coals tested in the gas-producer and
burned under boilers, demonstrating the
economy of the gas-producer equipment:
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Cine of the most important lines of in-
vestigation being conducted by the ex-
perts of the fuel-testing plant is the study
of coal mines throughout the country to
determine, where certain portions of the
bed are being discarded, if it is not pos-
sible to utilize the discarded portion for
power or other purposes, At the preésent
tirme gas- Pmﬂm:m* tests are being mode
on “bone” coal contaiming from 45 per
cent of ash npward So far no ditheulty
has been encountered in runming the pro-
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ducer plant on this material. This "hone’
coal has always been looked upon by the
miners a5 a waste product, and is being
mined and discarded in many localities,
notably the Hocking Valley region m
Cihio.

The old dumps are available as well as
the “bone” which is n place In the mines,
and should the experiments now being
comducted at the fuel-testing plant prove
entirely successiul, there shotld be a mar-
ket for this material.

POLAR PHOTOGRAPHY

By AxrtTHoNY Frara

LEADER OF THE Ff1EGLER POoLAR

EXPEDITION,

1903~190%; AND AUTHOR OF

""FioHTING THE POorAnr Ice"

HE sun chines day and night
I through the short Arcoe sum-
mer, revolving like the hour

hiand of a great clock in the dome of the
sky not far above the circle of the hor-
zan, With the blazing lumimary and the
vast white stretches of snow and ice,
there ought to be no lack aof light—a
veritable paradise for the photographer.

At brst sight it would seem that with
all this dazziing brilliancy over-exposure
would be the evil to guard against, and
that comparatively small openings and
quick speeds would be the rule for lenses
and shutters.  But no! Though the
Arctic explorer may travel m danger of
snow-blindness in o Aood of light, direct
and reflected, he scon finds that the
actinic value of sunbght is less than mn
lower latitudes—in  fact, surprisingly
little—and he 13 obliged to use his very
guaickest  lenses, and then with  their
widest opemings nse the slowest speed
consistent ‘with the movement of the men
and animals which he photographs on the
crystal helds.

On my first Arctic expedition [ took
color screens, but only wsed them or
tried (o use them a few times. | soon
found that, instead of giving color and

chisracter o the wviews, they fattened
and deadencd the pictures of ice and
snow and lengthened the exposure to
hopelessly long intervals of tme. The
reason for this is the Iow altitude of the
sun and the consequent ligh refraction,
which gives more of the vellow and red
rays than of the blues, as is the caze with
an evening sun in our own latitude.

With so much reflected hight, the pic-
tures would suffer for want of shadows,
and [ soon found that to get good values
N ice pictures it was necessary to photo-
graph with the sun in such a position
that the long shadows: cast between the
ice blocks b]r the low orb could be used
to accentuate the high I%ﬁtﬁ and  give
character and contrast. o that end, it
wis necessary to have the sun either at
the right or left hand, and often T ex-
posed a film pointiog the lens directly
at the zun.

The artist who attempts to photograph
the ice-fields after the time-honored cus-
tom of always having the sun behind his
back will generally be doomed to Hat, in-
sipid negatives and almost meaningless-
pictures unfess he can find shadow
enouph in the foreground to give char-
acter to the view,



Porar PrOTOGRAPHY

In regard to apparatos and materal,
around] the shin and hut any good camera
san be used, I had several sizes. Cin the
hrst expedinon [ took A number of glass

ites, but was unioriunate endugh to

reak same of my best negatives;, so-when
| went irito the feld agan 1 took nothing
but Alms. On the sledee journeys, where
the question of weight is of great conse-
quence, the lightest form of camera is
sure to be the favorite. In v last trip
aver the moving polar pack 1 found that
a kodzk was about the must eonvenient,
and took with me a panoram kodak
{which weighed with its leather case
anly four dind a half pounds) and a small
supply of films in water-tight tin iubes,

Un a sledge journey the camera and
filtns were nlwavs kept in the outer air,
usually in a compartment of the canoe
that was lashed to one of the sledges.
During low temperatures, the mterior of
a tent is not the place in which to load
g camera, The Iittle difference in tem-
perature between the air of the shelter
and of the outside is sufficient to canse
condensation of mojsture and the ecold
lenses and metal work of the instrument
coat with a flm of tee. Often, as T stood
with my back to the sun in an endeavor
to shade the camera as much as possible,
with a tempersature of from 30 to 40°
below zero, | have struggled with the
little catches of the kodak and have had
my fingers stick to the eold metal of the
tin tibes containing the films while tak-
ingr out an exposed rall and reloading the
camera with a new one, Care had alzo
to be exercised to keep the instroment
from being frosted by the vapor from
hands and bodv. Tt was alwivs with o
feeling of thankfulness and relief that
the camera was made ready and 1 could
ship my half-frozen hands Into mittens
and by swinging the arms and perform-
ing a sort of Indian war dance restore
circulation. On retorn to camp the
films were all developed in an improvised
dark-room with a small alechol lamp to

keep the developer at abhout Go deprees

temperature, 1 helieve the new tank
developer would be just the thing for
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explorers and particularly good for de-
veloping films exposed in the Arctic,
where long development 15 absolutely
niecessary to insure good results, Fart
of the outfit comprised a bioscope, a form
of moving-picture camera, with which 1
hoped to secure views of men, dogs, and
pomies moving over the jce-fields; the ad-
vance of the Amernca through the ice,
and, if possible, a bear fight. Of all my
photographic apparatus, the bioscope
gave me the maost trouble, particulariy
i the low temperztures of spring and
early autumn. The long celluloid film
upon which the numerous Little negatives
were made (twenty to a second) becamne
very brittle under the influence of the ex-
treme cold, and would fiy to pieces when
the mechanism of the nstrument was
started, and pieces of ceiluloid would clog
the rear wheels and jam between moving
parts.  After many failures;, I hit upon
the plan of warming the machine and
wrapping it up in hot blankets just be-
fore taking a picture. The heating and
wrapping up was done in the hot at
camp. I was thus enabled to secure some
valuahle films: a few of them reached a
lenzth of jo0 feet. But alwavs, as soon
as the instrument became cold, the flms
broke like frogmle glass. It was impos-
¢ible to warin the bioscope on the trail,
s T was limited to views near the ship
and in the vicinity of camp.

We shot a number of bears for food.
A bear fighting for his life, surrounded
by a biting, snarling pack of dogs, would
have been a splendid subject for a mo-
tion-picture camera; but 1 was never <o
fortunate az to have camera and fight
at the same time.

The pictures which show the ponies
and dogs hauling their loaded shedges
over the ice bring back in vivid reality
the colid, white Belds and the strugpling
men and ammals hghting their way over
the frozen wastes.

The explorer with a camera has gone
over very nearty all the earth and has
brought back as part of his record views
of life and Land in the far-off parts of the
earth.
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There 15 still land 10 be conguered;
and 1t 1= good] to know that when these
unknown places are found and the Hags
of discovery are planted, that with the

NOTES ON THE

HE Forest Service of the United
States has under its control to-
day property which exceeds n
value all the forts, the arcenals, the war-
ships, and the navy-vards controlled by
the War and Navy Departments com-
bined. The number of forest reserves
in varions parts of the coonotry, but
mainly in the far West, is over 100, and
the number 5 being contingally  in-
creased. The present area of these re-
SErVES 13 OVer 125,000,000 acTes, an area
equal to that of all the nurth Atlantic
and middle Atlantic states as far south as
Virginia. The approximate value of the
present forest reserves may be estimatetl
as follows:

Stump value of 3130 Iwllion
feet of turober At 53 per (OOG. .
rro millicm acres, capable of firo-
ducing commercial forest, at§1
j]-:r 15 o I Ty T e e S LA
rin million acres of range for
graomg Hve stock, at 132 comts
per aore (capitabzed al 5 per
cent)
83 million acre-feet of water for
Irrigation purpOses, 4t 10 cents
per acre-foot (capitalized at 5
(T CEOL) . iaencsd ) bimeawseniis
Three million horze-power—<a-
pable of being developed from
water . reserves, at 310 per
horse-power (coprtalized ot 3
o < 1 2
Estimated wvalue of occcopan
and use of reserve land, prod-
ucts and pesources alditional
1o the AbOVE 2 v vrcanan vmnn-
Permanent improvesmaents now on
the reserves [roads,  trails,
cahins, telephones, et ).......

R0, 000, D00

1 10,000 000

L, DD, D0

o Oy, C30H0

=000, KD

=, O, O

Total. .. ..... e o By oo o00,000

Less 1o per cent for private hofd-

HIDS,  _issssssei= 1 57 300, D00

$7,4 18,400,000
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help of the sun and modern chemistry, we
will all be able to view with the explorer
what had once been forbidden and mys-
terious territory.

FOREST SERVICE

NEED OF FOREST RESERVES N THE EAST

But while the far West is Jiterally
dotted with forest reserves, the East has
almost no reserves.  There 15, however,
now pending in Congress a bill, already
passed by the Senate, which would create
1 White Mountain forest reserve in the
State of New Hampshire, to comprise ap-
proximately 812,000 acres. There are,
of course, no public lands in New Hamp-
shire, and therefore the national govern-
ment must buy the land from private
owners,  The national government must
buy it because the benefit which will ae-
crne fren the reservation will be not
alone for New Hampshire, but for all the
New Engiand states, save possibly Rhode
Teland. Elaborate arguments were made
last spring before the Agricultural Com-
mittee of the House of Representatives,
which las this bill in charge. The
hill provides for an appropriation of
$3.000000 for the White Motntain re-
serve, and also for a larger reserve in the
Appalachian Mountains, in the southern
states. At the hearings before the com-
mittee it was abundantly proved that the
creation of these reserves, anid that with-
out further delay, is a matter of the high-
est importance to the respective sections
in which they are located. The injurious
effect upon the Cormecticut River of the
destroction of the White Mountain for-
ests was 50 amply testified to as to be
bevond questyon.

WVaAaKEE THE FOREST RESERVES

SELE-5TTPFIOETING®

PLAN TD

The mofiey value of the mational for-
ests now reserved for the use and beneht

% Extract {rom s recent message 1o Congress
by Prestdent Roosevell.
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_'!'Ll‘.l];l.ﬂac'lliﬂu Mountain Field '-_1LI1.1I|::1|'.'|:I_'1‘_I.' Ruined by BErosion

Both pictures show the freguent results of reckless destroction of the forests
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Cypress and Eucalyptus Lining An Irrigating Ditch, Forming a Windbreak,
Southern California
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af the péople exceeds considerably the
sum of one thousand million dollars. Bt
this vast domain is withheld from serving
the nation as freely and fully as it might
by the lack of capital to develop it The
vearly running expenses are net by the
annual appropriation and the procecds of
the forests, Under the care of the For-
est Service the Jatter are increasing at
the rate of more than half a million dol-
lars a vear. The estimate of the appro-
priation for the present year is less than
that for last vear, and & s confidently
expected that by 1pro the Forest Service
swll be entively self-supporiing. In the
micantime there is the most urgent oeed
for trafls, fenced, cabins for the rangers,
bridges, telephone lines, and the other
items of eguipment without which the
reserves cannol be protected  properly
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and cannot comtribute as they should to
the geperal welfare. Expenditures for
such permanent improvements are prop-
erly chargeable to capntal account. The
lack of reasonable working équipment
weakens the protection of the mational
forests and greatly limits their produoc-
tion.  This want cannot be supplied from
the appropriation for ronning expenses.
The need is urgent.  Accordingly | ree-
ommend that the Secretary of the Treas-
ury be authorized to advance to the
Forest Service, upon the security of the
standing  timber, an amount, Sy
$35 000,000, sufficient to provide a reason-
ahle worlang capital for the national for-
gsts, to hear interest and to be repaid in
annual  nstallments  beginning m ten
Vears.

WOLVES

HE enormons losses suffered by
stockmen on the western cattle
ranges and the destruction of

game on forest reserves, game reserves,
amd in the national parks through the
depredations of wolves have led to special
investigations by the Biological Survey,
in cooperntion with the Forest Service,
to ascertain the best methods for destroy-
ing these pests. The results appear in
a report by Mr Vernon Bailey, of the
Biological Survey, which includes also
field notes on the distribution, abundanice,
and breeding habitz of wolves. { Forest
Service Bulletim 72.)

The chief object of the report is to put
into the hands of every hunter, trapper,
forest ranger, and mnchnman directions

for trapping, poisoning, and hunfing.

walves and finding the dens of young.

The wolves of North Amenca are
divided into two groups—the smaller
covotes, ot prairie wolves, of the western
United States, Mexico, and southwesters
Canada, comprising several species and
subspecies; and the larger gray, black,
or timber wolves, distributed practically

throughout the whole of North America
from Florida and the table-land of Mex-
jeo to the Arctic Ceean.  These large
wolves—eommoniy  called “loafers” or
“lobos"—include at least half a dozen
species or geographic races, comprising
the small dark gray or black woli of
Florida and the southeastern Umited
Strtes, the red wolf of southern Texas,
the brindled wolf of Mexico, the Light-
gray woll of the Central Plains region,
the dark-grav wolf of castern Canada, the
almost white wolf of northern Canada
and Alaska, and the large black or
dusky walf of the Northwest Coast re-
gion.  Their habits differ mainly in
aduptation to the varied conditions of
their environment—timber, plaing, moun-
tains, deserts, or northern barren grounds
—and in the methods of pursnit and cap-
ture of different kinds of animals for
fraail.

Wolves still occupy most of their origi-
nal range, except where crowded out of
the more thickly settled ions. The
large gray waolf of the plains and middle
west is at present the most abundant
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species n the Linited States and the most
testructive to stock,  COver the thinly
settled ranch country of Montana, the
western parts of the Dakotas and Ne-
braska, and of Wvyormning, Colurado, New
Mexicn, and western Texas: where stock-
raising i% the principal industry, the
wolves have helid theie own, and in favor-
able sectiong have increased since the
destruction of their former prey, the buf-
tale, znd the mtroduction of sHll greater
numhers of domestic cattle—this, too, in

the face of a ferce warfare waged by
ranchmen, trappers, and huntere.

GEDGRAPHIC LITERATURE

Climatology of the United Stares. Hy A ]
Henry. Bull Q. U. 8. Wedther Burean. gt
pp. 2 Washmgton, I O Government
Printng Ofhece. 1906
This iz probably the moat fmpertant poblica-

von éver msued by the Weather Boress; imas-

much 38 i comprited an exhaustive sunmmiury
of the meteorological daty down to date, enl-
lected by the Signal Service aod the Wenther

Burean
The first 83 pages are devoted to a disensiion

of the climates of the country, element by ele-
ment—atmeospheric  pressore, storms,  winds,
temperatores,  precipitation,  hemddity,  amd
clontdiness.  This part of the work is profusely
ilnstrated with maps and Jiagroms

The body of the book i3 composed of meteor-
ological statisties of G6o0 Weather Bitrean sta-
Home, distribated over the countey as nosformly
] ;fm:tig:jhh*. Each station is fully. describedd,
with position, eleviation, history, and equipment.
The data given for each station are as Tollows,
5 fully a5 possible: For ench month, erch
sesdon, and the year, the nermal temperatire,
the mean of the maximr and the absolute
maAimum  lempetatures, the mean of  the
mintma an:d the absolite minimim tempera-
tures, and the higheat and lowest monthly mean
temperafures ) the oormal preocipatatien, the
nomber of duve with more than 8 trace of
precipitation, the total amount in the dryest
anyl wettest vears, the average depth of snow,
ail the greatest depth In 24 hours, the mean
relative and absolute humidity and amotnt of
suttahine, and finally the direction of the prev-
alent wind: then follow dates of temperature
eXtremes.

The stations are arranged: geagraphically by
states, ond those of each state are preceded by
a physical description of the state and & sum-
mary of the climatic data.

Shidents of American chimate il God this-

work invaloable. [t is 1o be heped that every
ather country having 8 meteorologpeal service
will prepare a similar work. H. G.
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The Wonders of the Colorado Desert. By
George Wharton James. 2 vols, v, pp.
44347 Hnutrated.  Boston: Little, Brown
& Cn, 1on06. $5.00
This sumptuous book describes a0 region

whith for the past two years has been very

mitch m the public eve, Torit i that ilso known
ns the Salton Desert, into: which the Unolorailo

River is pouring s waters and tescreating a

lake = mudst.  The story & here tolid at

length, with an accoimmt of the nomerons at-
tempts magle to close the gap i the nataral
levee amil réstore the tiver o it former chan-
mel L but this formas but a amall part of the ook

The aspect of the desert, B strange vegetnble

and animml inhahitanis, its mountains and sand

dunies, its delights amd dangers, its history, dre

Gl described by one who feely the eall of the

desert amd has the skill to pictore it With

thewe deacriptions are intercalated legends of
leatt minesd, trapgedics; narmatives of joutnevs,
and amoeg the Intter a hoat trip down the out-
fow from the Colorado to the Salton Lake—a
srange Lf;l:[ il o strange region _
The bonk i= heantifolly and lavishly il
tested, in part by hali-tones from phatogeaphs

Ly the author amd in part by sketches Trom the

pencil of Mr Carl Extel. “The map is by oo

micans m point of execution, om o par with

the rest of the work H G

Romantc Cites: of Provence. By Monn
Caird. Ppo g1z 600 by g inches.  [ustrated.
New "r.'nrlilc: Imperrted by Charles Scribmer’s
o, 1000 $175 mel
The auvthor tells i a Jdelghtfully personal

way of o journey through the south of France,

that wonder courdry of the antienis, where the
rns of an amphitheater, arch, or massive
bridge erected during the Roman occnpation,
about g0 B C, s regdarded as bomg gqurie
mislern.  The writer grves a vast smouant of
historical information,  with aoecdote  and
legenids of the birth of chivabry ‘and its off-

J:!frlth. the Trohadunrs, who rled France with

theit musie. The volome iz enrched  throngh-

ot with muny splendid aketches of Provence,

Arles, Avignon, Benvcaire, and Nimes hy

Toseph Pennell and Edward Svioge Much at-
tenition is given 1o the nrchitectore of the
apcients s well a2 that of the Renarssapce, lI_ili
it e quite evident that the valume is not wri-
ten 03 n text-baak, hut rather for those who
have at least o passing acquaintance  with
Provence and its brlliant histors, 1O L

The Heart of England. By Edward Thomas.
Fp, a0 8 by 1054 inches. 1llysirated  New
York: E P Dutton & Co: 1p06 Hioo wit,
The authar, hm-f:rgﬁg'rndr 4 study of the

qreaint old customs of Englamd, tells of them m

a pleasing way., Throughout the shires of

England tmany customs amd habits hayve been

handed down from father to son through cen-

turies.  These have been collected from mmmy



148

out-of-the-way places, and the volume will be
weleamed by those wno love the old traditions
and folklore, which are fast being lost o view
amid the progress and hurry of todoy, A num-
ber of nll.]iI English ballads are given, many of
which have not been befare published in tor
generation.  The nothor has guite caught the
real atmosphere of mml England, and a num-
ber of Beantiful colored iTHistrations by H. L,
Richardson add m 4 great measure to the at-

1.0, L

Geography of Nebraska., Hy George Everet
Comdra. Pp, 192 5 by 755 inches,  Lancoln,
Mobhraska ; Limiversity Pobleshing Co.  1gob,
This little geogruphy has been written for

the school chaliren of Webruska, and contains

chapters on the formatiom of the soil and rock
heids of Nebraska. on atmospheric conditions,
illnstrated  with weather charts, and oo the
methods of reclamation—iengation, forestation,
amdl dry-farming-—practived in the state. The

ext di dilustrated with 1|:1il:-l1.'|1'|::'r-. maps, &l

chorts, and is:well indexed 1t 5 an admirahle

puldication,

lractivetiess of the volume.

Touraine. By Anne MacDonald. [llostrated
Pp 430, 8 by 104 inches. New York: E P
PDunton & Co. 1gof.  $6,00 el

There has been much writlen of the south
of France, with its fascinating history, Dot
there seems to be alway: something new to be
learnedl.  In this volume the wnter brings out
of the past a wealth of legend and folklore of
this ancient Lind of great rivers and valleys, of
chateuix and marches, giving to each its song
amd story. ‘The anthor hns sought to set forth
the wiarhke achievements: as well as the un-
tutored diplomacy of the feudal kings and
rulers of this wonder country, tellng m 3
masterly way of innamerable mvasions, of
heroie defense ind uncessing strife, from the
time of s occupation by ﬁ:.c Celtic-Puroni,
whom Coesur's legions foamd there, through the
dark centirkes, when the falr cooniry was given
aver to the ravages of Goth and Franc, of
Mussrlmiun and Caol, untd] the dawn of the
Renalssamce overspread the land, The work
iz magnifesutly illostrated by A B Atkinson
with twoescore arfistic pictures in calor, as
well s many drawings, showing the marveloos
nrchitecture of each centiry, whick Enfc'{_
petunted in towered chaleaux and cathedral, in
grim fortress and shrine The work m comn-
[.vll::l.{" andl - shows the heghts which the pub.
i

shiet's it has reached. ) {8 o F

A Cruise Across Eur By Donalld Max-
well Bvo. pp. 254, Tustrated. New York
and London: Joln Lane,  mog.

A delightfn]l narrative of a2 sal inoa small
Loat wp l%n: Rhine, scross to the Danube, by an
ald, disused camal, sud the journcy down th
Danube to the Black Sen. Tost of the route s
remaote [rom the track bf the toorist, and the
travelers, two young Englishmen, have many
novel adventures. H. &
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Felrusry 1—"The Rising Pacific Empire™
By Mr -I}?E-rﬁn = Fﬂh‘jﬂjflﬂﬁ-ﬂll‘tﬂ-r from Cals-
formt

Februgry B—"The Gilanus” Hy Prof, An-
grlo Hellprin, of Yale University. [llustrated.

Febriary 12—"Labrador: Its  People nnd
Cotditions of Life” By Dr Wilifred 1. Gren-
fell, T. ML G, special medical missionary of
the Labrador Const. Tllustrated.

Felr 15—"The First Ascent of Mount
M*L'Eil"l]tj-‘. By Dr Frederick Ao Cool. THuse-
trated.

March 1—"Santo Domingo nand Hadtl™ By
Rear Admital Chester, U, S Navy. [lHustrated.
March pr—""Millions for Moisture™ By Mr
C. ], Blanchard, who will give an account of
the Reclamation Service, and al=o of the Salton
Hhh furmed by the break of the Colorado

YiEr.

March 15—"Ten Years of Polar Work; or,
What We Know and What We Want to
Koow." By Mr Herhert L. Bri an, Secre-
tary of the Peary Arctic Clob. Hlustrated.

Jﬁ-ﬁlfﬂﬁ 23—"Queer Methods of Travel
Curiouna Corners of the World." By Hon, O. P,
ALsstin,

March 20—"Earthguakes and Voleapoes."
By Dr Andrew C Lawsen, Chiirman Cali-
forma Earthguskes Conmmmission,

April s—"Mexico—ihe Treasure-house of the

Woreld” By Mr N H Darton, U, 85 Geo-
lisgical i'iun'ﬂh;.- o
Apnl 12-~"Two Thousand Miles in the Sad-

dle throwgh Colombis and Ecuador,” By Hom
Tehn Barrett, Director Imernationnal Borean of
American Hepublics, Tlhustrated

April 19—"Captain  John Smith and Old
Jamestown." By Me W. W Ellsworth, of the
Cemtury Cao,

SCIENTIFIC  MEETTNGS

February 22—"Recluiming the Swamp Lands
of the United Stales” By Mr M M. Wilson,
of the 1. & Geological Survey, [Tustrated

Febriary  28—"Acclimatizing  Fohes — or
Transplanting Fiskes from the Atlantic to the
Pacific, and Viee Verss, ete” By Dr Hugh
M Smith, Deputy Commissioner, Bureau of
Fisheries,  Hlustrated. _

March #2—"The LI, & Forest Service,™ By
W Gifford Pinchat, Foredter. [Tistrated. The
Forest Service iy charge of 1140600058 acres
of forest lamd, worth Jqo0000000.

March 2h—"Utilinng the Surface Witers of
the United States for Power” By Mr H. A.
FPrewey, O B Hlustrated,

April 6—"The South Sea Islanders” By Mr
A B. Alexander, of the U 5 Burean of Fish-

eries.  lustriated. . _
April 15—"Photographs of Wild Game

Taken by lves.” By Hon George
Shi 3d. [Mostrated. _
April 10—"A Trip to Argentine and Pari-

v." By Mr John W. Titcomb, of the L. 3.
urean of Fisheries, Tlustrated.
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“Know the World You Live Upun_”

Accept this Special Offer to National Geographic Magazine Readers, agd Order Today

The Internmational Flat-Globe and International Geographical History of the World

A $2.50 Globe Value: Regular Price, $5

Introduction Price to Readers of this Magavine, Until March First, $3

This Ureat Work is Edited by Robert E, Peary, the great Arctie Explorer wni
for twy vears Presilent American Geograpliical Society, Hiw natie is wnfBeiend Foarm bee

of 115 merit and valne, 3Mr Peiry says;

It is Hght aod econvenient. [t chan be

1 mdvanees the essv dnd stmple conshderation
of world-wide greograjiliy ons Biiadred VEEATE |
Lhat 18 will interest and Tienchit every tnilividual,
from achinld of sid 10 a mau or wostian. of malare
yvears, atid should be n every home, schoal,
ithrary, athee, and place of busingss '

Man ts a comlintotds student and mist have
g8 Georrapir Globe to iutelligently rend the
Hewspapers, cartenl events nnil histors ) because
pilases, clinriy, peograpiny books, and eneyels-
pedia maps are fragmenlary, disconnecied, pod
disproportioned.

e Fhal-Ulohye 1 the NEW TWENMTIETH
CENTUEY method of mukime a globe. It i3
hanidstiuely privtsd (B seven chlars opon one
revermibile creilar (dinke 25 inches i o aiseler,
Laatitoile, longitude, and the whole earth's sir-
face ts eoerects] éntitely aromnd i, 858 in the
olid-fehioned  ball-globe,

ey fal agnainat the wall and in i hanid=onie
ornamnent [t can ulvo be used apon o tabile
or desk, amd gt wight onder - light. It i=sthe
prpcesl dstiafnotory wiedd leantiful Globe ever
praduced and pietures the world ot o glanes,

The Inlernationn! Flat-Celobe and Inter-
national Geopraphical History together [orem
anew and splendb] syitem of geopmaphival
eoimparisan, review, and releretice, that has
ever existed before Ench is necessary (o
the totellipent aml stafactory nse of the
other. The (sobe illesirates the cnbire
earth's surfnee, the Geogruphica] Hiztory
expinins aml leseribes the earth's phiveionl
geography, phsnomens and '[ll-fl i 0 f natyre;
tuithiemmalical gecgraphy aml B8 intercstiogs
thate ;3 noationsl and palitica] geopraphy of
comtinents, nations, and their depenidencies

They pive 5 compleie unaerstanding of
worlil-wide peoprapliy that s both scholarly
and commercigl, You want ts great work,
oEfd, Yolir order now 1o

International Globe Co., 115-117 Nassau Si., New :fnrk
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Books on Latin America and the West Indies

E YO s blereste] b Sl A mrrias, Ceatril Amerles, SMerion the West fndisn. or in 1he
I. Nador Moy of (e Trypes, mitts o qgads e anr e Crlogrue, e ol wmhich e desnbeng
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| OFFICE FURNITURE |

@UH Deépartment of Oshce Furniture i equipped with everything
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1o0om, ete. Coin lete pesortrents and Latest and best !I}'l-:i of Office Furmni-
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[ SPECIAL IN SECTIONAL BOOKCASES |

@ Autention it called to our leader “ Model Stack,” in either golden oy
weathored oak, which ts composed of a top and base, one | 3-in. section,
one | 2-in. section, and one 9-in. section, non-binding glass doors; dust-
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