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THE SOUTHWEST

Its Splendid Natural Resources, Agricultural Wealth,
and Scenic Beauty

By N. H. Dagtox, oF THE U, S. GEOLOGICAL SURVEY

HE southwestern section of the

I United States 158 a provinoe thit
presents many special characteris-

tes of physiography, climate, resources,
and capabilities which are not as well
known as they deserve to be.  The terin
“Southwest” is osmally applied to New
Mexico, Arizona, amd southern Calitor-
mia. an area of about the size of New

England, New York, Pennsylvania,
Maryland, and the Virpinias,  Much

public attention has of late been attracted
to -Arizona and New Mexico e contiec-
tion with therr admiegon to statehood,
and one gratifving result of this has been
a greatly increased interest in their re-
sutrces and conditions.

Excluding the populous aod thrfty
copst region of southern Californiy, the
Southwest is. the most thinly populated
anid least developed portion of the coun.
try south of Alaska. As this comdition
is e mainly to a climate so arid that
but little can be raised without irriga-
tion, its future development is to e
measured by the utilization of the wvast
volume of Hool waters nmow going to
waste. This water can be appled to
millions of acres of level lands with rich
snil, which with the unending: sunshine
of its mild climate will respond with
large and profitable crops.

Uniortunately, there is not encough
water for all the land, but there is suff
cient, if all were utilized, to sapport a
population many titnes as large as the
present one. The Government is now
spending  S12000,000 In  reclamation
projects in Arizona and New Mexmo,
which will supply water for nearly one-
hali million acres of fertile lands. This
will give great impetus to development,
and in time, when settlers take up the
reclaimed land, there will'be a large in-
cTense in its apricultoral productions

In the great coast region of sonthern
California, with a population of nearly
foo,000, the principal product is the
orange and other fruits, with a value of
about S20000,000 a vear, while in the
il districts the mining  industry s
the largest source of revenue. Portions
af the Southwest are richly productive
of varfons minerals, notably those of
copper, and recently southern California
hns become a: heavy 1.11'-iJ-|j'LlEL‘T of petro-
lewm. The value of the copper, oil, and
other products of the ground aggregates
about 75,000,000 i Vear.

It is probable that further exploration
will disclose large additional supplics: of
ares of various kinds, especially those of
low grade, which will prove profitable
under improved methods of reduction.
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THE SOUTHWEST

MOUNTAINE AXI RIVERS

A= shown in the map (page G32), the
Somhwest fires=nts o varicty of  topo-
graphic feptures;, and many of its eco-
nomic resourees are closelv related 1o
thom,  There is preat range in altitode.
with corresponding vanation m chmatic
comlitions.  Chne of the most silient fea-
tures 15 the wide high platean of north-
ern Arizona, which reaches an altitude
of Rooo feet, 1t is surmobnted by vard
ons yoleanie peiks, ootmbly San Fran-
ason Peak, which is rafirr feet above
sea Jevel,

Ta the east this districe merges into
an frreguolar series of hngh plateans, con-
stituthngr  the western: half of New
Mexicn,

To the west and south 1t «drops by
htyge steps into the great region of
desert vallevs or bholsoms ol Nevada.
western Arnsona, ] sontheastern Caly-
formia.  These  deserts are wide Nt
plams, lving hetween mountain rudges of
varving lengths and  heights, ridges
which iare all very rocky amd mostly tree-
tess and trend north and south.

[hapemally across cemthern California
there extends the long corving ridge of
the Sierma Madre and San Hernardino
Mutrtains, hetweent which atul the oevan
Ti=s the larpre oval ares koown as the
villley of southern California.  This val-
lev is the great citrus fruit district, and
Los Angeles, Riverside, and the many
uther settiementz lie on itz gentle sea-
ward slope,

There nre two gresl rvers o the
Southwest,  the Colomado amd the Rio
Crande, The Colorado River has been
compared o the Nile and the similarity
i notable.  Both are streams of the first
rank, rising i high mountains:  ood
hoally. erossing a brond region of semi-
tropical, nearly rainles deserts.  Hoth
cipty. inio =eas in néarly the same Inti-
tude, amd therr lower courses are throogh
witle deltns of fertile soll,  The annumal
overflows add pew sedimients fertile with
plamt food and at a time favorable for
the crops,

The americultural  cipabilities aee
closely siomilir, bur while much of the
lower Nile Vallev 2 ntilized the Colo-

44

rado Valley is just hepinning to be sct-
tled,  The watershed srea of the Colo-
rada, with its two head hranches, the
Careent sl the Gramd, 15 ovér 200,000
sqytmore miles, s course 2000 wiles 0
length, amd Hs annnil  discharge s
I Lo00.000 acre feet, or enough to vaver
that mumber of acres one foor deep.

The =aliment which it carries each
vear into the gulf i3 estiimated to be suffi-
Cittl o cover 53 square miles one foot
deep. For 200 miles GF s course nenoss
the ligh platean of northeastern Arizona
it cits the wondirful Grand Canyon,
which in plices 5 nerly o mile deep,
South of the canvom it flows mostly
broail wallews, bot euts through several
desert ridpes, fnally passing out foto the
witke delta plain extending w its monti,

The Rio Grande is a large niver rising
m the momtaineg of Colorado, travers-
g New Mexieo from wnorth 1o sonth,
and  finally constituting the boundary
line between' Texus and Mexico,  Its
volume i central New  Mexico varies
from 200000 (o over 2000000 acre (eet
a year, with an average probably near
T W00 00K,

THE NDESERTR

The definition of a desert given hy the
dictionaries, “a dry sandy region with-
otit vepetation or inhabitants” s de-
fective, and the idea that it 1= necessarily
flat is erronecns,  Most portions of the
averare desert bear an extensive. thowgh
somewhat wildely spaced, florn.  Many
dewert re@Eions comtain numerons <ettles
monts, the Sahara Desert for instance
having a population of 2, Laonse
sandd 15 a mrinor feature, and mch more
prevalent on the seacoasts and aloog the
bottom laneds of nivers,  There are wide
grens of bare roclks, and the lareer des-
erts include mountains, ridges, mesas,
and deep canyons.

The deserts of the Soothwest are re-
(‘}'j'lnn.-'- of very scanty ranfall, parts of
them -having - only three inches A vear
andd evaporation  of  éigehty inches  or
more; Most of the mam descemnds i very
heavy loeal storms winch  give rise (o
short-lived torrents, sometimes of preat
valume,

| have withesced cuch storms, in some
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wases far in the distanes, and as 4 result
seent A dry owash sydidendy Al with o
streant 20 feet dedp advancing mm sic-
eesaive high waves, The fow would fast
a few lours, rapadly subside, and per-
hapes the wash wonld oot be & water
<ourse agnin or several years

The several large rivers that flow
across deserts of the southwest accumu-
late their waters: froen tielting suows dnd
heavy raminll o distant high moantains,

The temperatures in the deserts of the
Southwest rise high in midsunmer, oiten
attaiming 125 degrees in the lower lamis
of Death Valley and the Jower Colorado
Villey,

The desert vegeration is alwavs o
source of interest to the traveler; espe-
cinlly the vaned aml condpicuons cactus
flora.  The Saguaro (Cercas grgmntewm )
of central and southern Arizona | page
G31) is one of the most notable forms,
It Bivess e areas where the precpitation
i5 only three or four mcehes a vear, T
16 resiricted to the warmer districis. It
has wonderful capacity for rapid ab-
sorption’ of a lirge amount of moisture,
whether from o heavy downpour or @
shight dampenimg,

The bizninga (Echinocactius cmori),
alsn ktwown as watermelom or barrel cac-
tus, & an associate of the Saguaro, and |
can wld oy testimony e its usefulness
as a most poportiint water bearer. By
cutting off its top and beating up the
pulp with a stick one éan secure a draft
of watery juice of fHir flaver which will
effectively quench the desert thirst.

| pnce spent the month o6f Nayvember
in the deserts of scothenstern Californin
imvestigating  drtesian  waters for  the
Santn Fe' Ratlroned, nnd the experience
wite one of the most delightinl of my
life.  The climatic eonditions were pers
fect, and the repion was '‘full of novel
features of peology, flora, physioEraphy
antl soenery which kept o greatly m-
terested throughout the trip.

Uhe mnst five awhile i the desert (o
realize ite many charms.  The brilliant
sunsers are especially impressive, and the
glowing twilights followed by marvelons

THE NATIONAL GEOGRAPHIC MAGAZINE

effects of light and shade ‘at mightfall
piles great velvety shadows along the
slopes of the mountuine,

The Southwest, however, is rich in
features that interest even the most
casual olserver, The most notable is
the Grand Canvon of the Colorado,
which & in many wavs the greatest
natural wonder in the waorld.

THE GRAND CANYON

This canyon i the mile-deep porge
cut by the Colorady River across the
high platean of northern Arizopa. The

Aiew from the nim reveals the most st

pendons panorama  innginable, for one
sees into ann area of about Goo square
miles filled with an endless viriety of
most rugged topographic forme of many
biantiful eolors. O the sky-line, 10 1
15 milés away, i5 the edge of a1 wide-
reacting  plateay, and i the ‘middle
ground of the micture flows the Colorado
River, nenrlv a mile below one’s feet,

The featnres are so gigantic and so
[liniu'l'_p in view that all sense of scale is
cst, amd it 15 not wntil one has been
down to the hottom of the canyon at the
river level that any adeguate sense of
proportion can be gained.

It is not a smooth-walled canyop of
simple type, for, mstead, the descent s
by & succession of great cliffs amd long,
steep slopes. amd the walls are an alter-
nation of deep recesses and {ar-reaching
promontories. -Some of the latter are
several miles long, and broken mto irreg-
ulor Duttes of many forme,

The canyon 5 a most superb lostra-
tion of direct erosion, for the primary
ageney in s formation has been flow-
mg  water. The movement of tolus
down slopes, the action of frost, and the
senlpturing by wind-blown  sanid  have
had an influence in the final details.  Cer-
tnin diff'erential earth movements=—faukts
and fexting—have also cansed some mexd-
ifications of contonr.  The configuration
of the featores in the canvon are closely
refated 1o rock textore; the preat cliffs,
many of them Goo feet high, and the
datenn, are due to nearly horirdntal
imestones and sandstones of very mass-
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THE SOUTHWEST

ive character, while the slopes are mostly
of shale and talus. The inner V-shaped
gorge, 1,000 (0 1,200 fect deep, in which
the river now flows, is eroded 10 gramnic
roiks, The suceession of strath pre-
sented In the canvon walls near El Toval
Hotel is a5 Tollows:

Feathab Hmestone—Light-colored lime-
stone, chierty in upper part, 7o0 feet

Coconino  sandstone—CGray  massive
cross-bedded sandstone, joo fest.

Supai frcmation.—Red shale aml red
slabhy sandstone, 1,100 feet.

Redwall  Hmestone—Very  massive
grav limestone, mostly med on surface,
550 fect.

Tonto formation. —Slabby sandstones
atid preenish shales on mossive basal
gamdsione, o0 fect,

The ba<al sandstone of the Tonto lies
on granite and pneiss, of which over
1,000 fect are exposed, but locally on the
opposite side of the canyon the Tonto is
underlain by a mass several thouwsand
feet thick, of Unkar formation, consist-
ing oi red sandstone, Hmestone. and ba-
salt of Alponkian age.

The rim of the canvon near the hotel
El Tovar lizs an clevation of 6,866 feet,
and on the river hank below there 15 &
1!, 8. Geological Survey bench mark
reading 2430, a drop ol 4,430 feet, The
river appears like a silvery thread when
viewed from the rim of the canyon, but
on going to the bettom of the granite
gorge the river 1= found 1w be 250 feet
wide, 20 to 30 feet eep, dashing aling
with a declivity of about 13 feet 10 the
mile, and in places broken hy strong
mpide, Owne can then appreciate the
heroism of Major Powell’s famous top
down the river in 10— thousand-mile
vovage in small boats through the entire
length of this then unexplored canyon.

he canyon was discovered by Car-
denas, who went to its edge o 1540 on
a branch trip from Coronado's t'.?'r-r.'lnﬂ
tion, on information obhtained by Tovar
fromm the Hopi Todians  The orgipal
name given to the river was Tison, Span-
tsly for firebrand, and it is to be regretted
that the name has not heen retained to
avoird the present confusion due to the
river having the same name 55 the state.
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Formerly to reach the Grand Canyon
{t was necessary to stage 00 miles across
the platesu, bt now there is a hranch
{.I‘r_l_ll'l the Santa Fé railroad at Williams
which takes the tourist to the fine hotel
1 Tovar. built on the hrink of the can-
yon at one of the best view points.

SOME NATURAL WONDERS

Coon Butte, another of the greatest
wonders in oor country, is also sty
ated in the Souwthwest, but owing to s
distance from the railroad it is seldom
visitil,. It 15 a great crater-like bowl in
the platean, about 1o miles south of Can-
von  Diablo  station. The “crater” i3
about 4,000 fect wide antd (oo foct deep,
with an irregular encircling. rim of loose
rock frapments from 120 to 160 feet
high. The wall of the depression shows
hroken-off edges of sandstones aml lime-
atonies considerably  upturned, and the
rim consists of the ejected material,
Some have advanced the theory that the
features are due to the inpact of a huge
meteor, and a mining company has spent
large sums drilling holes to find the fron
or other meteorie material, but without
specess,  Mr Gilbert's  suggestion  that
the cause was a great volcame steam
eruption is much more plansible. how-
ever, for there are numerotis voleanic
vents al no great distance.

The petrifed forests atiract many vis-
itors, especially the most aceessible one
somth of Adamana, a station on the Santa
16 railroad o few miles east of Hol-
hrook. There is a large quantity of the
materinl fn sight here, some of it in arge
logs. (e of these logs spans a sl
draw s a natural bridge.

Arfzona possesses A very picturesgue
patiral bridge of limestone  spanning
Mine Creek, in Gila County, 70 miles
sotith of Flagstalf. Tt does mot, how-
ever, rival the great bividges recently dis-
covered m Utahe  Its =pan is B feel, its
height abwur 1235 feer, and its length up
and down the creek is over 400 feet.”

Canven de Chelly is one of the maost
notabile scenic features in Arizona. ( sce

o Qpe The Orest Naturnl Brildges of UVtah."

Hy Byrowi Cummings, pp. 157-167, AT, LeEoe,
Mag,, Februnry, 1o
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CATTAINS OF THE CANYON: DOO-FOOT CLIFFS AND PINNACLES OF RED SANDSTONE
IN CANYON D CIELLY, NORTHEASTERE AMIZONA (S0H FAGE 030)
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THE SOUTHWEST

fre Ogo), bt it is so far off the main
ine of travel that it is rarvely visited. 1t
1= cut deeply into soft sandstones, which
rise i vertlcal walls, with many outlymg
pinnacles and meonuments.  Some  of
these features appear alto in the great
wall of red smlﬁetmm ot the narth e
of the wile depression thropgh which the
Santa I'é railroad crosses the continental
divide east of Gallup. COmne of the most
remarkable pinnacles of this wall is fan-
cifully termed the Navaio Church, shown

on page O37
THE POMEXTS

Few persons who travel across the
Southwest realize that m Anzona and
New Mexico there are enormons forests
of valuable timber and that the lumber-
g is an mmportant gndustry,  In both
territories there are FE"&-’EI'II.E?IITEE forest
reservations, and cne of these m Arzona,
the Coconino Forest, with neariy 6,000
square miles, is the largest single reserve
in the Uniteil States. The total forest
area reserved in Arizona s 15.250,1 30
acres, or more than 24,000 square miles,
and in New Mexico there are 10071,711
acres, or more than 17,000 square miles.
Sonthern  California’ alss has several
large reserves,

The Coconino Forest in Arizona occu-
pies part of the great plateau in which the
GCrand Canyon s cur, and extends to the
brink of the convon. It covers a wide
arca about San Francizen Mountains, and
extends southecastwanl for 200 mies
plong the eouth edge of the platean o
SNew Mexieo, s extension m that ter-
ritory 15 known as the Datil and Gila
FeseTVES, comprising 4652480 acres, the
largest reserved area in the country.
There are other large reserves in warious
portions of hoth territorics.

The principal tree in these forests is the
western vellow pine, and not the white
pine, as commonly reported.  Tte Iumber
is only of moderate value as compared
with high-class woods, but its local im-
portance Is very great.  The trees grow
from Ro to 125 feet high, and many of
them 3 feet in diameter. In 1908 this
pine constituted 06.3 per cent of the Tum-

Bl

ber eut in Arizona amd 877 per cent of
e cut i New Mexicn,

There is now great interest i the cul-
tivation of Eucalvptus m California, and
many large groves hove been started as
a buziness enterprise.  Several varieties
of the tree were introduced many years
aga, and most of them show remarkable
growth and high value for many pur-

ses, e of the railroad eompanies

5 planted about 4.500 acres (o raise
frees for ties, piling, and other ukes. In
semme cases a4 tree will attam a height of
1o0 fedt i =ix vears, but some of the
more mapil growimng vartetic: have les«
satisfactory fimber than 1s obtained from
those of slower growtl,.  One poord feat-
ure of the iree is that it will grow on
soils thar are of but lirtle value for apri-
culture.®

THE INIMANS

The visitor 1o the Southwest usually
takes keen interest in the Indians, who
are numerois oot cnly along the main
lines of travel, but in many remaote: vil-
flages. Some tribes, notably the Apaches,
who continued to be troublesome unnt n
relatively recent date, have become fa-
mous for the misdeeds that materially re-
tarded the development of Arizona amld
western New Mexico, Now, however,
all is peace and tranquillity. The news-
papers, especilly Eastern ones, occasion-
ally print accounts of nprisings, but these
prove (o be local quarrels wath 8 few in-
dividuals. _

The Indians of the Southwest are of
two kinds;, diffenng preatly in most of
their characteristics: COne 15 the nomad
tepie, represented bv the Apaches, Nava-
jos, the Yumas, Papagos and Pimas, and
smaller tribes; the other s the puehln
type, which is comprised in 20 pueblos,
ar villayres, seattered through central and
western New Mexico, :nﬁ_ m the Hop
Reserve, in northeastern Arnizoma

Probably there t5 greater popular m-
terest in the pueblp people, for their set-
tlements are permanent amnd mostly very
ancient, and their religicos  ceremonies
are extremely elaborate and picturesque,

* Bpe Nat. Gioa Mao., July, 10900, pp. 668-071
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They live in villages of several hondred
mhabitants, in substantial stone or adobe
houses, some of which are in groups; ris-
ing in tiers to 3 height of four or Hve
atoties, with strects and central plaza.
They are peaceful and industrions, rais-
ing crops largely by drrigation.  They
have herds of cattle and sheep, and spin-
ning, weaving, and making their gar-
ments i3 one of their imporant oocupa-
tions,

Work appears evenly divided between
man and woman in the pueblos. The
men do the farmmeg. tend 1o the cattle
and sheep, do the hunting, build the
hottses, amd have many smaller trades
and occupations. The women do  the
honsework, grind the corn, make pottery,
blankets, and elothes. '

The visitor i= generally ympressed by
the pueblo people, and pleased with the
agreeable home life and the simple hospi-
tality which they readily offer.

Zuil 35 potable in this regpect, and al-
though it 15 far oot of the usnal line of
travel it well repays u visit, The houses
are built of adobe—bricks of sun-dned
clay—and rise i ters on the hill slope;
as shown an page G52, so that in many
cases the roof of one s the front vard
of the next. Al are provided with win-
dows and doors, and mside there are
clean whitewashed walls and fairly high
cetiings, supported by long stoot logs:
The floor is adobe, smooth amd clean.
At ane corner i= an open breplace, but
cockstoves are not oneommeon,  The fur-
niture  consists of chairy and  Dboarnd
tables, while for beds skins are spreod
on the Hoor. At mght kerosene lamps
wive light. One can spénd a very pleas-
ant evening m such a4 home with the
bright cheerful Zuni men and women,
and find the conditions quite equal to and
even better than the standard of the
lower-class ranches of the West,

Many visitors go to the Hopi villages,

=5 miles northwest of Holbrook, to wit-

ness the smake dance anid other cere-
memies, and Zuni, Taos, Acoma, and
other pueblos are occasionally visited by
the sightzeers. Laguna, on the Santa Fe
Railroad, a few hours west of Albugirer-
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que, is the best known by sight, for all of
it i= visihle from the train,

The elaborate relignous beliefs and ol
sprvances of the Indians of the South-
west have been the subject of many vol-
umes, and although some of the Chris.
tian churches ¢ldim a few converts, the
simple people of the pueblos prefer to
cling to' their own ancient traditions.

In earlier dayys, long prior to the (iz-
covery of the continent by PEuropeans,
the Southwest wis oceughed by a lirge
poptlution of agricultural people, with
extensive settiements im many of the val-
leve.  We now hnd ruins of the villuges,
traces of their irrigation works, and old
hiding places among the cliffs, which
throw muoch light opon their character,
occupation, and history.

The pueble people of the present ap-
pedr o be therr descendants, but they
are only a bandful compared to those of
the earlier fimes. It 15 evident that they
were victimas of the predatory Indians
iroan the North, notmbly the Apaches
and there are many tradittons. among
the surviving tribes of the rthless war-
fare which :;jhc-ir ancestors suffered.

TOURISETS

The interesting features of the South-
wist, notably the beanty of the chast re-
gion and the special climatic advasitages,
draw ' large number of tournsts  and
health-seckers, expectally in winter; amil
cvery vear secs a substantial merease in
the infHux of visitors,

Sonthern California {5 the principul
destingtion, and Los Angeles, Pasadena.
and the beach resorts receive o wreat
throng of sghtseers.  Many of them
also po south to San Diego and the
nearhy Coronado Beach, where the mag-
nificent el Coropade  Hotel delipghis
the wisitor. Okthers content themselves
with & visit to Lo Angeles and Fasa-
deng and go north throwgh Santa Dar-
hara and other places to San Francisco,
Phoemix, Arzomt, recoives a motlerate
share, notably of the health-seckers.

The conditions of travel and living in
the Southwesy are similar to those in
most other portions -of the West. Two
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OSTRICH ROCK ! AN EHOSIODN

grcat railroad systetns cross the country
from east to west—the Santa Fé in the
north and the Southern Pacific in the
south—with various branch lines in dif-
ferent directions.  Hotels are plentiful
along the mmn lines of travel amd
throughout the valley of southern Cali-
tormiy, but especially noteworthy are the
high-class muission-style hotels of the
Hiarvey system strung along the Santa
Fe lines m Artzomn and New Mexico.

THE SOUTHWEST TOR HEALTH

Because of its dry air and mmild ofi-
male, the Southwest has become famous
as 4 health resort, especially for those
having tuberculosis of the respiratory
organs, The percentage of cures made
m New Mexico, Arizona, and Califor-
i, great as it s, wonld be rnuch greater
if a larger proportion of those who are
seeking health came in time. 1t is necos-
sary to come hefore the vitality s too
rreatly diminished and then to live under

FEATUHRE IN

H15

THE I"ETRIIMTED FOREST OF ARIZONA

tavorable conditions, the most essential
of which is to be out of doors as much
as possihle,

“Lungers,” - asx  dch  invalids  are
termed, are not welcomed in the citics
and - larger settlements, and some hotels
will not receive them, but there are
many specinl Tesorts, such as tent, colo-
mes amd sanatorinms for them. In the
smaller villages and throogh the country
there 15 usually no diffienlty in sécuring
accommedlations.

Unless the affected person has wcoume
means o thvest 1n a place of his own he
15 at comsiderable disadvantage, for it is
dificuit to obtain =uitable emplovment
Living expenses are zomewhot higher in
the Sowuthwest than o the central and
eastern states, especlally in the larger
cities, Very lftle provision has Dbeen
miade for indipent comsumptives, and
many  Sick pérzons withotl means suffer
greal hardehip i treing to sustain them
selves after cominge (o the Sonthwest
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THE SOUTHWEST

Many health-seekers spend most of
their money in railrodd fare to reach the
desired resorts.  Physicians Jdo a2 grest
wrong (o patients in sending them so far
from hoirie, friends, amnd cire without
means to provide suitable quarters, nowur-
ishment, amd attention to sustain them
while making their fight agains death.

It 15 found that different climatic con-
ditions  have importanmt bearing,  some
persons deriving grenter benehit from the
dry cool Bighlands, while others prefer
the lower deserts or the moider seacoast
In most cases the high suminer tempera-
ture of the lowlands is oo debilitating,
amd it i necessary to go into the high-
lands for the summer,

The Govermment has established a
marine hospital at Fort Stanton amd an
army and navy hospital for consump-
tives at Fort Bavard, both in the high
linds of New Mexico.

CLIMATE

The climate of the Southwest presents
comsitlerable variety, but in all the lower
lands the winters are delightfully mild,
and evervwhere hlue skv is in evidence
for more than o0 days in the vear. The
summers are warm; in the sowthern des-

047

ert aren they are decitdedly hot for sev-
eral months, but the drv air even then is
much more endurable than the sultry
sunmner weather of the eaztern and cen-
tral stites.  Sunstroke s unknown, amd
laborers contine their work withonst is-
ITESRE,

While the temperature in the deserts
of southern California and Arizoon Often
rises to 120 degrees in the shade, 1f per-
sparation is sustained by plenty of water,
the average person -suffers no great in-
convemence,  Most of the nights are (de-
cidedly ool pxcepting in the lower lands
larthest to the sonth.

The condiions m the deserts are well
Hlustrated by the following table of
mumthly temperatures and rainfall at
four typical desert statioms,

Cn the higher lands of Arizona and
New Mexico the summer weather is al-
together agrecable, and in southern Calis
fornia west of the mountains the summer
temperatures are moderate owing to the
seq breezes which are nearly alwass in
motion,  The table on page 650 gives the
Ay weather combitions, 1807- 1900,
at Rediamdz, Calitornia, which is tvpical
of miwch of the coast region of southern
vahiforia.

Femperatures yud Kaomfall v Desert Regione e thie Sininifemoest,

Furl ¥rmn i, Trcwan, Mohave.
| Menn | Meiin | Slen ‘

Max, | Min. Max | M | Min " i [[Rean

temp | temp 'ﬂm_' lemp, | tesa | "}'_E E]I!-tI::II:“II- ih';hril- | 'ml;,' : ‘i[:'_‘!'v ':1?""5’- | 1]".11?

Years otwerved | a6 > 20 2 o 53 f 6 15 5 E 26
a s | fmdhpy g - PO . 8 Frokes 5 & g Ars,
January . ., B 23 4 oy 13 50 S0 33 L 70 {2 s
February g1 73 | . g3 g o 83 7 G i 2 G2
March. ., Fuo =1 2h | g7 4 (1.1 g 22 T4 K3 =fi T
Apnl,. . ....... 107 A oy | aok 10 I 3 94 A8 1% BT
Mav, |13 a4 af | 11y i5 A [T+ 2 | .14 163 15 AT
June | . 17 [ R 115 33| 09 112 | b | 1oy ! T
July.. i tri T4 iib 40 | 1.0 oS 19 | 340 | 11§ 14 SO
Aviguil. . ... LI§ o | 48| 1B 44 EI.& P 87 /| x| 11D 57 kg
E-l_-ptemlmt L1y £ i .55 | F1d 19 Fad {6 19 I g 16 | et A5 | OF
October - 7] i1 T - 34 57 9& g | .0 93 40 .25
November. ... Q2 31 i q7 24 5y [P | | W 53 - L
Deeniibeor ﬂ_l. 14 | 4 a5 18 i& -F'rlg. s SR L T | 13 .26
Yeur, c.o 1 ttg 12 B.gy | L1z fo |LL.74 | 115 ‘ IS | AuuT
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Averup e Feather Uonditiong gt Redlamis,
Lafifornng, 18071000

Af=mm M Averape
I
Janmoary. ... 43 3 - 1.
Felruary. .. 48 ] ﬁ . : a.ﬁ
Moarch...... 4 0 43 % 3:.08
Aprel....o0 12 =4 47 [
A-aneanr 44 70 F0 0y L?’z
Juone....... b B s 7 « X7
Jiuirn ciaes Ol g3 S -nr;
ETTTITES S g ' [
September |, oM ) ;E ;? 7
Chetober 1 B1 =z 78
November.. 3% 7¢ 45 3B 1.0y
Precember.,, 32 7 41 53 5

Total for the year.......c.0e..-. 1504

Cnly 16 per cent of the davs are
cloudy and rainy., The rainy days aver-
age but 15 in a vear. Dhring all these
yeurs the temperature has exceeded oo
degress in July, August, and September
on an average of only fifteen times a
year, and has fnllen below 32 deprees on
an nt'ﬂ%ge of less than three times a
year, he wet balb  thermometer is
usnally less than 204 « below tha
of the dry bulb, The lowest recorded
temperatore of 235 degress was only
reached twice. January, February, and
March are the wettest months.

The walley of southern California s
pritected from the cold northern winds
of winter by high mountain  ranges,
while to the south it s open o the M-
cific. Ohwing o the pecular confignra-
tion of the coast the cold California cur.
rent from the north s deflected ‘'west near
Potnt Conception, amd hence the south-
ern California shores have  waters
wartter by about 1o deprees than those
to the north.  Then, too, the mountain
barriers afford protection from the T
of the dry hot deserts to the esst, add
they  cunse precpitation which affords
runming: water in fair volome in many
streams.  These mounmins are so high
that the winter smows hinger on them far
Intes the spring, when southern Califor-
na 3% gav with it mmumerable Howers:

FRUIT OF SOUTHELN CATIFGHNIA

This beneficent climate it responsible
for the ginnt mdustry of front erowing

THE NATIONAL GEOGRADPHIC MAGAYINE

wineh has made California famous over

the globe, Calitornia furmishes the major
part of the very large aimoimt of oranges
amtl other citrus frifts consumed in the
United States, and this business has heen
the Lmtr-.m cause in the development of
southern  California.  Ever  since  the
varly davs of settlement it was known
that climate and soil were favorable, but
it was not until aboot 20 yeirs age that
the gregt orchards were developed, The
splendid success of the business led many
o engage in it, until finally most of the
avatluble Tand came onder coltivation.

There are two important materal limi-
tations 10 the extension of orange cul-
ture—one is Inck of water; the other is
frost.  Water for irrioation s a neces-
sity, and as the available supply is lim-
ited only & certain screame can be ntilized.

At an early period all the surface
waters were tiken out in ditches, and
then the undergroumd waters were tapped
by numerons wells,  Storage dams have
helped to comserve the surface walers
somewhat, but the artestan supplics have
been drawn on heyond their capneity for
replenishment, and  they are  steadily
diminishing m some districts of large
Fxient.

A few yvears ago hydrolopists of the
U, 8. Geological Sorvey made a careful
mvestigation of the amount of under-
ground waters available, and placed the
data on maps and diagrams which will
dftord @ definite basis for the water con-
servatton.  There are freguent lawsnits
concerning imdergrounid waters, most of
them browght by the man with the little
pump when he finds that the company
with the large puap is drawing away his
wiater. There ore aboot 3000 fowing
wells amd 7,000 pump wells now supply-
ing water for wrigation, with anl esti-
mited total volume of about 500 second
fert.

The area oi :L{,:ri-..*ultnr;li land in the
fruit distmict s about one million acres.
af which ahout one-fourth have water
for irrigation aml are ooliivated, The
remainmg  three-guarters 5 withoot
water. The new water sunply for Los
Angeles will be abogt 2060 million gallons
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a day, or ten times as much as js now
needed, and the sorplos will be used for
irrigaticn uritil it i5 required by the ety

The orange amd other citrus fruits of
southern Califorma have an oatput of
about 30000 carloads a vear, with a net
value of more than $i1s.o0mona, Of this,

Riverside ships 4000 w 5000 cars of

‘oranges, worth $zo0o.000 et Red-
lands™ shipments in 1900 were 4.551 cars
of nearly 2,000,000 boxes, valued
$$‘.,‘Fﬁ.|.'.l’l'}l!ﬂ. 'I.‘.'}lh'nl;:ﬁ.art also o prominent
crop, yielding a large ageregate returm
I-ﬂ?ﬂr’; her gﬁr':rit.-:gﬁuhfumﬁ raises d

reat variety of nmnts anil vegetahles
g‘h: single ftem of walunts sums op
Si.cpoo0o a yvear. Lima beans, 53,000,
o000 | celery, $H00.000; potatoes, $225,000,
and hay, $3.000000, are very profitable
crops.  Dairy prodocts, including butter,
at Si.500000; cheese, $320000, and
ergs, H730,000, are important solrces of
revenue Lo the farmers. '

IMPEREAL YVALLLY

East of the mountaims in southern Cali-
formm 13 an extensive desert country,
much of it without water, but large arcas
ean be reached by ditchies from the Colo-
rado River. The most notakle distrct
of the sort i in the Salton Desert, near
the Mexican boundary. A few years
apo this was a lonely and forbidding
region, bt now, by aild of irrgation from
the Colarade River, it has several thriv-
ing settlements; with 100000 people ani
200,000 acres of cultivated Tamd.  That
wirtion of it known ‘as Imperinl Valley

as the Ereates) development, ] with
rich soil and semi-tropreal climate phe-
nomenal results have heen obthined wlen
water was applied. “The overflow of the
Colorade River in 1906 delayed progrees
somewhat, but there i3 no prospect of n
recurrence of a disaster i thas sort,

One of the best known products of this
region & the cantelonpe, of which the
annual shipments are over 1,800 cars,
bringmy nesrcly a million doflars. Thia
vallev contzins over 400000 acres of
land, and just across the Mexican line
ATE 200 (00 more.

653

SALT MIVER VALLEY

salt River Valley 15 the "promised
land” of Arizona. It is a very broad,
level vallev, extending cast and west neay
Pheenix, and lving along both sides of
salt River, a stream which has a lirge
witershed in the monmtaing of eastern
Arizonn,  The sallev 15 so-miles long by
t5 miles wide, antl contains about omne-
half mildon acrés of very fertile wand, of
which some 50,000 acres are now under
cultivation by canuls and pumping.

Normally the valley is a desert, for the
rninfall is only from 6 to 7 mches a year,
but the river water has been oserd for
irrigation to some extent, diml many wells
aftorid EUFFHEﬁ for irrigation of small
areas.  When the great Tonto reservoir
ts filled there will be sufficient water for
200,000 acres, and cheap power 1o ran
purps to utilize the underground waters
more Tolly for irrigution of an additional
area of about $o000 acres.

The daum across Salt River, erected by
the Reclamation Service ot Roosevelt for
the Tonmto recervorr, s 280 feet high,
1ORO feet long om lop, with a 'tetal con-
tents of 300000 square yards, Tt re
quired over 240000 barrele of Portland
cement, which was manufactured by the
Covernment on the dam site,  The reser-
voir, with an area of 25 square miles and
g capacity of 284000 acre feet, is the
largest artificial lake in the world, Fort
miled below = a diversion dam hy whic
the water i taken oml into great canals
ott both sides of the river that convey it
1o the valley kinds, 15 to 30 miles below,
These works will afford a lorge fAow at
times, when the water i needed for arri-
gation, The reclaimed land will eost the
settler cnly about $30 an acre, _

The principal prodoct of Salt River
Valley 15 alfalin, bot considerable grain,
frints.. amgd vewetables are also raized,
Alfalia is ent from four to five times g
year. with vield of Tour to six tons an
acre, and it sells, baled, for from $3 to
$12a ton.  Whent yiclds 30 to 40 bush.

els th the acre.

otgar heets have been tried in recent
years with most satisfoetory results, and
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TYPFICAL ARTERIAN WELL AT HOSWELL, NEW MEXICD

There are hundreds of these wells 1iIJ[||||!.III|.1 water for '.I:|:|.,'.11:i||II [ S poge {l:i‘l.’j




THE SOUTHWEST BoT

qoo0 ackes of them were planted in
1o, with yield of over 20 tons to the
acre. A factory hias been erectsd at
Glendnle by a Colorado firme, which has a
mitthon dollars invested o the mudostry.
The sugar averaged 16 per cent. aml a
two-tnomtls’ mam of the factory yielded
C000,000 ponnds of sugar,

Clhice canteloupes are being raised in
incteasing mrmber, amd in 9o 1235 cars
were shipped East and West to o rendy
market.  Ofives and datiss are being pro-
duced, and of late the orange business
has hegun 1o theive rapudly, becavse the
frizit ean be maised to reach the markets
i November and earlv in December, s
that ot commands extra -high prices. Omne
hndhred carloads went Fast in 17 at
$35 to 88.30 0 box, which vieldil a profit
of $300 to 8Roo an acre.  All the garden
prodlucts are ratsed profitably,

I know of one patch of strawherries
near Tueson which returned St.000 an
acre net, and many yvield 5300 to 1the acre.
Sweel potatoes are raised with retume
of 8300 per acre.  Cotton has proven a
specess i onithern Arizona. ,:|.|||:1 it is Fo-
markable m having fiber so long that spe-
cial gins have to be made for i,

YI'ALA RGN

Yoma, in southwestern Arizona. s
sitnated in the low-lving deélta region of
the lower course of the Colorado River,
with its wide strofehes of fertile soil and
watrt climate:  The vearly minfall aver-
ages [ess than 3 mches, hut the waters
of the great river are avadalde for irri-
gation, and the opérations of the Recla-
mation Seryvice will juorms=h o water sup-
plv for 70,000 acres.  The principal work
has Dbeen the great Laguna dam  buailt
across the river, 4.7%0 fert long amnd 19
feet igh, oo create o reservorr of 10
square niles, with a capacity of 26650
acre feel anid an amnoal diseharge of
11,000,000 acre feet

The agricultural capabilities of this
region are waonderinl, for the il i rich
and the climate warm. A preat vanety
af erops hias beeny introduaced, from - dates
to eabbage, and the returms have been
phenomenal.

There are many  private frogation
projecks 1o varnons valleys of Arirona,
and the next few yvears will withess the
reclamation of a large screage of oo
resudy for the settler. It is probable that
i tone all this land will be unider enlta-
vation, and central and sowthern Arizong
will be a great producer of useful crops.

SEW MEXIUD AUGRICULTURE

Irrigation has been practised for many
veurs in New Mexieo, but unti] lately the
product was not large aml #t was con-
sumed at home.  In the past few years
opermtione: have been extended greatly
in‘all parts of the country, aml now the

wvalope of the crops exceeds $25.000,000

a year. Almalia for feed is the largest
product, bt there 35 a0 variety of other
croprs  from zi.nir_-. o otton (see page
655}, and m Messilla Valley 4.000 acres
of rich bottoin Guuds are affording o
highly profitable vield of canteloupes.

e prancipal water supply s the
Ridy Granmde, the great locds in which gn
1o waste, bot recently work has been be-
gun by the U, §, Ein':lim'.ﬂiun Service
om a dam nedr Engle, to be 365 feet high.
o holl the miver and create a reservorr
?5 thiles Jong to store over 2,000,000 acre
ecot of water. Tlds water will be lnrgely
used m the southern part of the territory,
besides fuenlshing (oo acre fect
Mexico, Two uther stnaller prajects in
the Pecos Valley will supply water to
irrigate nich botto lamds,  In 1908 per-
mis were  issued  for irrmgation,  of
345300 acres 11 New Mexico,

In Chaves and Eddy Counties, in the
tamous Pecas Vallew, there 15 an artesian
urea with about 700 vieorons wells, some
of which viell 200 oullos: a minute
The water is-nearly all used for irrira-
tion, amd somme wells rrigate 200 acres
Or more.  The eelerv ar Roswell, which
has hecome  celebrated all over the
Sonthwest, i= ruised in this way.

Dy farming has also been practised
to some extent m New Mexteo. with very
satisfactory reésults when the soil was
kept in proper condition, buat unfortn-
nately most (dry farming s simply taking
chunees of hiving safficient mn to Taise
a poorly tilled crop.
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STOCK

Stock raising has always been a most
important source of ineome in the Southe
west, especially dheep, which range in
vast flocks through many portions of
southern California, Arizonn, and New
Mexico., o goo8-1gog New Mexioo,
with about g2o0000 head of sheep, ex-
ported 500800 head and had a wool chp
of 1Boo0000 pounds at 1H (o 22 cents A
poviamid,

Artronn estimates her sheep at 1,250,
ooo head, The first sheep, except those
in the Navajo herds, were swuam actoss
the Colorado River ar Needles, m 1870,
at the time of the great drought in south-
ern California. It/eosts about $t a head
A vear to keep and. feed them, and they
pay 100 per cent profit under favorahle
conditions, The estimate of cattle in
Arizona in 10907 was 342,837 head, val-
ued at $3,753.400,

GSTRICH

The production of estrich feathers has
lotig heen an  important  industry m
sonthern Califorma, and of Lite Arieona
has gone into the business with most
g:mtiﬂ]ing success,  The heginming. wis
made in 1885, with an vnportation o1 a
few birds from California, and the ine
crepse has been such that in 1908 nearly
2000 chicks were hatched.  The Dirds
which now ourmber 2000, are o Salf
River Valley, near Phaenix, where ll‘:l!:r'
appear to thrive as well as in their native
country. ,

The birds are plucked every eight
months, and the full-grown birds yield o

and of feathers to the plucking, _wn+rth
about $2s. The ammunl cost of Keeping
is ahwnat 10 a bird, Alfalia is the prin-
cipal food. One acre of good stand will
support about five full-grown birds. The
ostrich needs care when Grst hatched,
bt ‘soon becomes very hardy, He ma-
tures in four yvears and = very long-
ived The plucking of the ostrich is
done after placing the bird in a small en-
closnre and covering his head with a
hood like a stocking, The picker then
raises the wings anil carefully clips off

dends of §22,270,322 up to 1907,
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the mature fenthers. The operaton s
entirelv miinless, but ciare mnst be taken
o remove the dead stumps a eosiple of
months later.

AMINFEAL RESOURCLES

The principal ores of the Southwest
are copper, anid inthe production of this
wietal Arizona lemds the worlil

The copper mines of Arnzona bave had
marvelougly large production, pnd while
much very rich ore has been nrined the
deeper workings reveal an o almoest mex-
austible supply of ore, which will yield
ool profit unless the price of  copper
tumbles mmch below 1ts  present, low
stage.  Copper constitutes ahout oo per
cent of the Sg2240.281 appriepate value
of muneral prodocts from the territory
it 1008,

The lnrgest mines are m hisbee, Globe,
and Morenci, in the enstern: part of the
territory, amd ot Jevome, in the central
i here are nomerons sl mmes:
and new depesits are reported ocension.
allv. The total production for 1008 was
21,584,080 pounids, valued an over $33,-
voo.ocn,  OF this the Pasbee district pro-
duced nhout 4o per cent, the Clifton-
Morenci district 27 per cent, Globe 1285
per cent, and lefome 1216 per cent, ap-
proximately, The Lnited Veride imme at
Jerome is reporied to bave paid’ din-
The
extent of some of the copper MInes 18 in-
dicated by the fuct that in the Copper
Waeent nmine at Bishee there are |50 miiles
of rails.  Considerable gold is prodiced
in Arizons, amounting w1 30,050 ounces
in 108, valued at nearly $3,000,000; sil-
ver, 2571008 ounces: lead, 20005183
pounds, and zine 2,457 00 poumls.

Mew Mexieo has large mnimg inter~
gsta in gold, slver. and copper, there
heing 134 mines working A0, wilh
total output of §1,520001, of which cop:
per wos [BRobBL7, silver 214,073, amd
gold §208.757. _

Vew Mexico has very extensive dJde-
posits of eoal.  In the year 1008- 1000 the
coal mimes yieldwd over 3.000000 tons,
having a value of &3 BRB1.508, inchding



THE SOUTITWEST (59

A TRANCH OF MALAGA GRAPES RAISED BY IRRIGATION IX PECDS YALLEY, NEW MEXICD
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eoke, into which about 12 per cent of the
coat] = vonvertedl.

The U, 8. Geological Survey estimates
that there are 1605,000000,000 tons of
eoal available in New Mexico.  In the
clopt Indian reservation, m northeastern
Arizoni, there 1 an undeveloped coal
field of 2500 square miles comtmninge an
enornons tonmage of col,
fromm the railroml,

The great ofl helds of Calitorndi are
in the southern part of the state, and
with rapitlly fncreasing  production they
proarse o be the largest prodiucess in
the country.  The outpat m the past year
is estimated to have had A valie of
Sg3000,0000 of ore than the gold pro-
duction of the state, and nearly 10 per
cent of it s produced in Los Angeles,

Une well recently sank nedr Bakers-
field strock: oil “at about 2300 feet, anil
the flow was so powerfol that it at onoe
became wnmanapeable.  The oil spanted
out-al the mite of about 25000 barrels o
day, but Forttmntely it eoukd e held in a
great pool, while powerfu]l pumps have
sthee leept inrl.:inﬁ it mto a pipe hime by
which it can be shipped.  Up 1o May 3
it had produced 2oo0000 barrdls of oil
The ol sells ot 50 to 90 cents a barrel,
anil is extensively used for foel, as coal
1= expensive, and five barrels of oil leve
approximately the heat value of a ton of
coit]

The ail oecouis In some anexpeotedd
places; one of the extensive belds 75 at
santi Maria, in the miidst of the old
misston grounds. while in part of Los
Angeles there are hundreds of derricks
anwng the houses, and at Summmerville
many wells are in the water along the
shore. |

Exvepting its great oil fielils, sowmthern
Californfi has not heen a lacge producer
of minerals,  Several pold mnoes o the
desert regon have an aggregate ooiput I_rlf
abont Saoo000 a vear, and this, with
viirious ores, granite, cement plamts, aml
brick vards yvield a total of about lwo
million dollars, This iz oot incluting
the borax, which comes muanly  Erom
st lierd Califormia. with a production
of 50000 tons, valeed at about $1,000.-

It 15 75 mles

THE NATTONAL GEOGRAPHIC MAGAZINE

ood,  Formerly, much of this material
was transporiel muany  miles over e
desgrt by the much-advertised 20-mule
teirtny, but now the matlroads crows the
country, anid the energy of the mules s
directed into other chunnels,

FOPULATION

The rapid development of =outhern
California in the last {wenty years hns
been phenomenal, o has resulted largely
fromn the disposition of Eastern people
o migrate o a region wiich afforded the
climaliv advamages favorable to health
and agricultiiral opportenities, especially
i the very lncrative bhosmess of roising
oranges anil otler fruits.

Los Anpeles, the metropolis of the re-
gion, has grown rapidly and taken a
pramunent rank amoog the aities of this
catntry, with a rate of growth secoaul
omly to that of Seartle. 1t i3 a ety of
nrge business interests, dmil has many
thowsand eorifortable homes, some of
them palatial.  In 184600t had a popula-
tioy of only 1,200, in 1880 of 11,184, in
1803 of yaooo; while i 1goR it il in

ereased 1o 300,000, and this Jugh rate of

inerep<e continues, That the ity hos the
churacteristic optimism of the West 1=
shown by a recent bond issue of S23,000,-
oo for g water =upply to be brought
from Owens River, over 2o mailes, with
voluine edough  for a  populition  of
5, (UM,

The populaton of somthern Cabifomia
is mostly Amorican, ay s well Wostrated
i the regisiry oI the last election in Laos
Angeles, when it was found that out of
33000 volers 5000 were born in New
York, 4.500 in Ohio, 3000 in Hlinois,
oo i Venmsylvamia, 2000 w0 Jowa,
2000 m Missouri, and only 5,000 m Cali-
fornin. (O the foreigners, who are only
i smmall proportion, Germany  furmishedd
20010,

The a=sesced valuation of Los Angeles
County s 3385000000, The city 18 22
mitles from the nearest harbor of San
Pedro. but it transacts a large and rap-
illy growing foreign and coast trade.
Mare than S1.000.000 has léen spent on
this harbor, in addition o a $3.000.000
sea wall
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The population of the mianl portion
of the Southwest i very small, and there
are many distriets i which there 15 not
one wlite man to 200 suare gitles, -
cording 1o estimates by the BOVerncc,
Arizema had a population of  abont
oot 19o8, and New Mexico was
estimated ar 450000 for the same year,
“The area of these two territorics = about
235,000 square miles. A overy large e
I.ru-rLtu-n of the population & American
warmi, Bt many mmigranis are now oom-
g .

Considerably less than half of the New
Mexivo g thu-'nn taxInese] as Mexican,
wil there is a small proportion of persons
of Mexican origin m Arizona and Cale
farnia.  The principal eities are Phoenix,
the capital of Arszonn, with o pagpalation
of abomt 15000, and Tueson, Arizona,
atel  Albiwquergue and Santa Fé New
Mexicon, which  are  approaching  the
v 00 thatk,

Pasndena, Riverside, and Redinmls are
thriving cittes, with rapidly increasing
poptlation, Targely of persing fream the
East whe prefer {_ﬂll formia, especinlly in
witer.  Pasadena 1= wel]l named “the
city of fowers,” for it b= filled with them.
Riverside am] Rediands, and a host of
=maller plages In the orange country.
have ugdreds of hamlsome homes, miles
of fing avenves lined with splendid trees.

ETERNAL

WARRING IhEhe

and many  bentiful environments.  Aldl
the cates of southern Califormia are
erowing mpidly, and San  Dege, with
ller excellent naforal hartbor, bas  at-
mined & popalation of 40,000,

PURBLIC LAND

The amowmt of public land available
iy the Southwest is greater than in any
oilier’ portion of cyual size b the West.
Chwing to widespread desert conditnons,
Hmilrﬁ witer supply, and rough suriace,
however, only a moderate proportion s
siritable for mmediate use,

Nearlv all of wcowthern Californma cast
of the mountains i= open for settlement,
hut in the froit region om the goast side
ull the valley lamls have been tnken,

Arizonn 'Im- abomt 4o mallion acres of
public tands, and New Mexieo abont e
sme amott.  In the Iatter termitory, in
1006 b 1900, nearly 4 million peres were
homesteaded and over one million tken

ander the desert-lmvl act.  Four-fifths
af the homestesders were from  other
parts of the Ulnite] Siates. Tt §s elaimed
that in New Mexico there are 13 million
acres left which are suitahle for dry
farming and 2 millions l:n].'-:lhlt' of frrign-
tion.  Tn Arfzona onlv aboat 7 per ceont
af the laml has been talken TI]:L anil omly
about 20 per cent of this i= under enlti-
vation,

A LAND OF ETERNAL WARRING

By Sig Wivrrin T. GRENFELL

AtrHOR oF " LANNADOR ;

THe CooeTevy AxSD THE Propre.'' "VIiRINGs oF

TonAav,”" ETC.

ARLY descriptions of Labrador
are not epconraging, even though
its discoverer, the Viking Hiarmi
son of Heijalf, came from leeland, amd
was naturally prejodiced in favor of a
conntry at least more favored than his
aown. He did the bedt he conld for it
calling it “Winelamd,” on the principle
that Erik had christeneid Greenland, vis-

ibly that “it might draw men thither if
the Tanid had & good name.”

Wit Thorwall, the poet of the expedi-
tiom, has left on recond lis mmost on-
favorable impressions, which it may be
is well 10 gnote :

Peiaple told me whén 1T came
Hither all wonli] be so fine;

This good wineland kmown to fame,
TRivh i feitit= amd fholvest wine,
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Now the witer pail they send;
To the foumtain 1 onese besd,
Mor feom oot this Tood divioe

Have | gusiTed one drop of wine

and later,

Let our Lrasty Deibil
Haste o Fatheriamd,

Lt oar vessel brave
Plough the angry wave,
WHli those few who love
Winelamil bere may rove
Ui, with idle 1adl

Fetid whales may bail

Many vears of Labrador life have left
i my mind at least one indelible m-
pression: It was created the first day |
ol eyes on it rocky eoast, It was uniler
a colld, sullen sky, from the icy bosom of
the polar current that swathes it, as we
canpht o ghrpse of a low, naked line of
headlands  amd small, barren siands,
aver some of winch the heavy Atlantic
swell was making every now and agnn
a elean breach, while here and there
great ommois Ysea horses” raised their
pignntic hemls, as they charged furiously
over ancharted reefs, which themselves
neither gave quarter 10 nor expected 1t
frome anvthing.

Truly, it i=a land of eternal warmng.
Evervwhere along its coast-Hne preat
seas ceaselessly, pound as with the ham-
mer-of Thor into its adamantine sides.
The almost resstless arctic  ce-How
prowls amd groans as it crushes, cleaves,
anid smashes the very face of nature,
while the monster Dergs outside, like
ommnons jee Eants, roar oand crash as
they vainly battle with their still more
resistless enemy, the summer sun,

Where in the more sheltered spots
gentler mature strives to spread 4 gover-
ing over the naleedness of the lamd, abys-
mal cold wages battles with the tena-
cious  plants fmd  scrubs, which grow
grarled #and knotty in the conflici.  The
few animals that m any npumber can
survive inoits wilils, dre especially en-
dowed to resist its apparently never dis.
couraged efforis o destroy the very
source of Tife ;

Cradled in its rocky [astnesses, tesist-
leas storms sweep mally 1ts already al-
most denaded bed rocks with a generous

saviyre
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ahandonment, a2 if the chance af effect-
ing destruction justified any outlay of
energy imagmable. It i a8 lamd  well
stritedd for the location of the traditiomal
wicked man, as little fikely to afford him
any dangerous lability to peace.

As one appraaches i from the Atlantie
and passes its high portals, the clifis of
Belle T=le, the traveler spies a stont log
house perched high np on a barren ledpe
clinging to the very iface of the olifl
Sigpestive sight: it contalns cached the
necessitics of life apamst the mevitible
day when some poor voyagers shall fnod
themselves swddenly  dependent on its
clemency.,  Meanwhile,  the
thoughts of those who know fiy to the
puor ereattires from the “Dainty Lady.”
the limer Scofsmran, which, laden with
Christmas cheer, late ome fall received
the hospiiality of it= enstern ledges, amd
now hies a scrap heap in her deepwater
graves clivse by: (e sees, mernwhile,
visions of women dving i their tracks
as they painfully struggle toward the
western endl for chelter.  Sometimes one
secitis in its storms almost to hear therr
screfims of joy over just such victories;

Viewed, as those who Tregquent at
mostly view it, from the sea, one would
think its sole harvest was the countless
jee-hoirme ermtics that crowd every hill-
sille and crown every skyv-line, just where
other countries would be flannting tlow-
ers, fruits, and treey,

SHll there remains in my memory,
after all this lapse of vears, the imtense
curivsity | then felt to learn what kind
of human beings such an environment
hal evolved, Smce then | have learned
that in the realms of homan life also the
sime stern conditions mamitnin,  Life is
truly a battle in Labrador, and its condi-
tions are responsible for a white mace as
remarkable 114_11' their adaptability 1o live
under the very hardest of physical con-
chitiems 4% the native PFskimo they are
steadily  replaving.  These Hitle arciic
natives can withstand anything exoept
civilized man.

Iat Labrador, bevond being a place of
war, i a lnmd of contrasts—a Iand where
extremes mitet—and where no man dieth
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HAULING LTP AW OLD [WARP SEHAL IN WINTER O THE WHARF

We ent these and feed dogs on them

frotm  momotony  of  physical  arcam-
stanees,  Scarcely a stonce’s throw from
this cefseless strie one hnds oneselt m
a lamd abtmost of oppressive stlence—a
country <o utterly devoid of the busy
hum of human hie that the domanpant

lea foreed goon one 15 "Can 1 he cer-
taiit I shell ever apam get hack 1o the

haunts of men " while visions of the u-
certain oppartonities for communication
with the world ovtside nse unbidden to
the mimad,

el el the skin ong S

Soon, however, memories of its gener-
onis spaces, its glorous hords; s keon,
bracing air, i1s-call for resourceininess,
ils Tich 4ed harvest, s nolile rivers and
plenteous salmon, s wily, silem atiimils
with their priceless skns, s countless
deer herds come back to cheer one [1s
splendicd evergreens, [ts gorFecns mosses,
T|1|' "-'-"1_.|'r".' ||1'if'|!:iill-5|:' |'If 'i|' |'|1"i||i:1rl' |i1'|'|'|:'!|"."
all serve (o relipve the Arst chill of o=
barrenmness A 1 theso 118 Desaibeos
nights, s long twilights, rthe fantustic
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A LAND OF ETERNAL WARRING

colors of the moon shining on its weird
ice and deep’ Dlue sead, the Lm-r.-a:thl_'.r
lovelmess of its anroras, and the o
nificent tracery of its wlﬂju._ru cliffs.
Such a Tand is it of Llﬁu;:;::-; and of con-
traste that those who love it ar least may
be forgiven for thmking it the borders of
fatrviand.

It 15 indved a fine set of people it has

produce], for we count gs Labradorians
the thoosamds of men and women ' from
Newfoundiamd who every year come o
wrest 4 living from its reluctant grasp.

I wos watching one day from oo
decks a fleet of what seemed such tiny
eehooners 1o be battling with the elreum-
stances of Labrador, as to sopgest fool-
hardiness on the part of those who
handled them or indifference, except to
gaim, on the part of those ‘who owned
them. A number of boats had oome
along=ide, bringing patients or visitors
from most of them. Some -comment
made as to their size was halt heard by
& woman fram ane of the schooners, and
she tumed anil told me about it

Apparently it was “her venture”  Her
husband anil three sons hod been foreed
tor fish home, “having no boat large
enough to carry them 1o the Larbar-
dore.”  She had stimuloted them o put
their all imto this small 20400 vessel.
They had been unalile (o pay a crew, so
she not only let all her boys o, but went
herself. and 1o Gl up the complement
wrstinded her eldest bov's voting wile to
L:u.n them alsa. No wonder the vessel
loomed p farge in lier eves, for now all
the earnings of the “ship” wonld be kept
in the fannly.

sex love, self-rehance, and optimism
are the three strongest traite of charac-
ter developed in ounr pieople, with rthes
more than the ordinaey amoont of fatal-
i,

Thetre 15 mwi doobt the people are
'|;n11gl1—tuugh as their own sharks, they
say, which will come to a hait marle of
their dwn liver; or continue to eat after
being digemboweled.  Anvhow, the lat-
ter-are so o amemotional, that | have gatfed
three with a boat-hook: prodided into thes
heads as they swam on the surface m the

7 1

st poal, and then hauled them out to
freeze gnontinioesly on the Hoating iee.

I bave laan shivering in my bag on the
fisor of nlmunnwlu.n the youngsters have
vt mlr!ul ugr. in lm.:qp with “ne'er a
COVETInE, ;Eu'ull snoring enough to shake
the mifters. (A great many suffer with
adenoids.y I hnve tried to allizie them
to drnk eocoa and mitk on a cold morn-
ing, and seéen them pour it surrepititiously
cutside 'I:h-r: diar as betnge “too full o
sweetness,” and heard a man say aml
mesn i, Yvon give me a lassie doff in
ﬂl:: }'nunﬂng and that'll last me all the
LIEY .

I have seen our postiian start off i
wittter on las Rity-mile tramp with noth-
ing bt a prece of dry, hard bread in his
pocket, amd this he has been deing these
past forty years.

I hivye known a wottian { with now ten
children) put off laving up for her con-
fmernent tll she hal to run from the
wash-tub, leaving hiér husbam!’s overalls
unwrung, and be up and wring them
herself three duys later. She was at the
time hving on dry Boar, aml not onee &
week getting enough of that.  She had
no hed clothes at all, and she told me her
leaky house has prevented her turning
over in bid hécanse her dress was frozen
to the wall, Herself snd children are
AW Ny ﬁmtrnimq, neighbors.  She
never bad a day's real illness 1ill ten
davs ago, mhrn she came into the has-
pital and had her appendix remuoved.

In my mind there s oo donbf, hows-
ever, that Labrador can maintain a good

)wopilation, but at present no eapital has
Lm:n imvested there except in the fishery
andl furrmg, Neither of these inehis] ries
do' practically anvthing to enrich the
cotmtry, secing that almost every hsh
catight and every {tr killed leaves the
const ak ft i, amd is thrned into money
clsewhere,

Cond, calmon, and trout are explodted
rather than fished.  Rivers have been
harred with nets for years. The indis-
criminate nie of cod maps with - small
mesh leaders destrov eévery vear thou-
sands of salmon-peal seeking the rivers,
and, in the opinion of every gne, injure
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s bad gale daing damage of any extent 1o craft is
i1 e

eating. What has happened 1o our
mackerel and our marvelous hercmg |
oo mieot kooow ; all | am able to state. no
sepetitthe efforts have beeny mode to foud
il

The survev of the coast s so ancient
and =0 unrelwable that we have devored
comatderable  tne to malange  charts ol
oar own, i owhich efforts | heve darning
twir summers been helped by his excel:
ieney =ir William MacUiregor, the for-
mer Ueowernor ol New fovmcdiani

T'ill gumite recentlv not a singde  lureht-
house served to help the numberiess craft
plvinge their cilling on the epast, an sl
today, not 2 single harbor ha= a lght or
m oany wilv  been  artithaally  pm-
prowvedd,

| remember well when the only lipht
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exactly as if they had lost their way, a
goond instanee being L Anse Amour Day,
Belind Forteawn lirht-hoose,

The other great way to cateh scals 1=
known. as dce humiting, amd means  fol-
lowing the whelping herds out on to the
drifting floe 1op, which 1= done either in
Invge vessels ur with fight punts hanled
over the floe from the neighbormg tand,
or simply by venturing out an a run and
chancing getting back 1w laml again.

Lubrador seals dre real seals, amd ot
the fur-hearing “Otarida” of the Pacific.
Our Inrgest, the hoods, are of fmmense
size and heyght, oud by oo means m he
carclesaly  approached when with their

oung., They will then show hght very

f{ﬂdiﬂ-, amd many a poor old ball has
cote by his death from W mfle just to
grble the murderer to steul the pelt of
fis baby that he was defending, his own
body being left, after all, as being (oo
heavy 1o take.

Their strength 15 well shown by there
being foumd in their stomachs shells that
do not exist less than go fathoms down,
at which depth they must withstand a
pressitre of  eleven  atmospheres, while
prny man, with all his apparatus, has
not heen able 1o descomd thirty fathoms.
Speaally provided for dpring oot bot-
toms are the Phoca berbata, or squire
flippers, thetr akin being very tlock :ll_'I:II
water-tight, and almest hairless,  Of any
and all these the meat can he enten, aml
the far used for fre and hght,

That a voung =eal can rival the farted
calf on his own ground is shown by the
faer that a white cnat, or Kotk of 38
inches long will have an immodest waist
of 34 mches roomd.

Excellent as thetr skims are always for
eleepiing bags, cunoés, tents, hamesses,
etc., for clothing, in enld weather they
cannot. touch the ¢ored caribow hide.  In
mild weather the seal hides are, as might
be expected, much more water-tight, ex-
cept when tanned, which we do by letting
the skin “tint” tll the hairs can  be
seraiped off, and then soaking them m the
boiled bark of our fir trees,

The soft chamoss-Tike, cleaned skan of
the deer makes clothmg mpenetrable to

of skins | never vet siw one

il

winid and weather, while the gloves and
moccasing being sofl and mobile, are far
warmer thon the Labrador seal, 5o im-
portant a point in keeping warm i this
mobility of the boot that in really colid
weather there is a perceptible difference
betwein a due-skin moccasin and one
nule of an old stag, the thinner: doe-skin
being much wanmer

These deer arein great slnindance <till,
and dre still a staple article of det and
clothing., apd eyven tent covers. with all
ot northern falk.  The softened skin ts
generally hrought oit by our Tndians aml
sold Dy the ponmd.  They also bring oot
what they eall parchment—that is, <kin
with the fat left in and the hair removerd.
This 1= used for filling snow-shoes, and
i often salil by them el all ready into
“balibage,” and rolled up imo batls fike
string,  The winter skins of deer kalled
by Lskimo are invarinhly psed as bed
spreads, the close, thick hgir forming the
best insulator possible from  the eold
Erroumil,

When old or superabundant, these are
exported to Germany, where with true
Teutonic cvonomy they are used for sta-
tion mats till the hadr s all teodden off,
after which they beveme white buckskin
gloves for the immacnlite guards of the

Geermnan. Fmperor.

That these dece can obtain in such
Guautities in spite of theirr numberless
enernies, human  amd otherwise, proves
whit an fimmense industry is possible in
ralsing dimestic reindeer for ther nieat
ard hides. | have just heard from a
dpetor friend in Alaska, whose herd of
700 1002 has hecome 400 1000, My
own herd of 250 in 1907 has hecome
egrly oo in o 100,

Flies are, strangely enough, really the
worst enemies of the deet. There may
not appear o single Hy mark on a0 yeer
one kills, and yet among many handreilds
_ 1 phat s
gut from oo to 1000 holes init bored by
the grub of the hornet-like fy we eall
“stout,” while 11 15 <afe to bet thar you
can never kill a earibon without finding
eges, chrysallides, or the maggots of
these flies lving amomg the ethmond cells,
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A SEALING CREW "PANNIKG SEALS

In phis ensz the seal pelts are all mussed ll.T,u:"I]:r:l'. _ :
belong tre fined up on the hieap, Fitd the ship endeavors ook np all her “pans
o mnch waste Occurs many tmess alao another

turiity offere  Often fhe never finds them, and

Flags denoting to what ship they

AA Opjor-

crew cothes along, romoves the Nogs and snnexes the seals

ar soft bones, far up in the nose and
nght agamnst the base of the skull.

Wolves in Laltidor are not very plen-
tiful, judging from the guantity of skins
sold annnally at the varons for-trding
wrfts, but they are maturally the relent-
{-:55 toe of the reindeer, whom they al-
wavs Tollow ol thev kill. Of all the
traedics of life that appeal to me as
pathetic in Labrader, nome eqguals the
wearing down of a gentle deer by these
grim shadows of death. To know, as
they mnst, thsit a wolfl 15 on their track,
anil that there i= no defense agaimst him,
ho safety night or day, must be a pro-
longedl mghtmare besides which the pain
of being torm 1o pieces alive by a hawk
or eagrle = an easy death,

A deer at bay, standing on his hind
legs, makes an excellent fight with his
enemy. Not only have trappers told ine
of scenes of this kind thoy have ilem-
selves witnessed, but 1 saw my own larg-

et Liskimo dog twice knocked head aver
heels by une of our own tethered rein-
deer stags that the brute was endeavoring
tiy betll,

Black walves, ar nearty bBlack ones, are
occasiomally killed on onr coast. T know
of no ane who ever saw a white one on
cur coakt except the anthor of “Northern
Trails,” Among other animals of valge,
the binck ane silver fox rank easily first,

No fur cin be said o have a standard
vitlue ; the runge is immense,  Five years
agres, on the eoast, Patch foxes [etched
as high as $30.00 apiece, and the best
linx skin only §3.50.  Today the Patches
are worth 58.00 Lo $10.00 at very best,
while the lynx are worth $25.00 to S30.00.
I have hought sables on the coust at 53,00,
and a vear or so later at oo, Today
they are down again to about Sioon,
The biggest range is naturally in black
amd silver foxes, which T have koown
teteh once on the coast $y00.00, On the
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(¥ bear i ‘.1l'|',1'||:. | have little 1o <Ly
W chare of hlack amd wihite
Fiatl s [ hawv e
.ll-'ll‘ .'Il'-ll it both 15 Fomail el 'Illl1"l-|"l1lf._|'.
The black bear. being a herbivore,
riile  astes VTSI
fomiel o
za lmon
e T
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=00 AN
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||.'
i ]_:.

ksh

mntch ke 15
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£ i if1loete 1§

waniler m F

owevier, exceoedimgly
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P L ponls,
tr s death from |
taar it ! Iy
inmimernble dead capeling and to ven-
aimest to the summer fishing set-
Fligsriomi]

Many mtercsting tales abott bears

el e seiteh ot
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EERTIENG SMITH FISHERMEN WIHD HAVE DIED AT MOSPITAL

B & 2 I . " T, | B ST TR
IE 15 1hi UATEIT T iv=£Tve the hwadies 11 LB — i L Rherle b 1 EChLHINILETS Ll PO RHdSEY A

ciirty them to thele saothern -homes

arzily exist on the cogasd 11 the spuiee L], just rolling _:u.'i.:. .|E||1|_:; fori s ¥

at my commmand only one or twa things, there were anythmg o be £3)d Tor the
however, are worth noomng,  There ¢an  evolotionary nfluences ol matural selec-

:_!|_ =310 ‘.|:._.' e |||I|.L' ]-l:.|r- ticens, Bl !|I'|:|I Lid=sit il |'.'I:q.=.!I.!_'. lig®
et with osthier sanuigels. like earibos, as ampintons a8 the seal i the near

1 1 II -
ani seaks. and rils [MhsiEes o =enEe T fitaar
. . ; i

irlie et svith i vz a drection Sefiss )
'l,_'-.li“_.!|-._'| If S magneti or w bl | iy ot il !_._||f':|-:. T Al oomeE to I Wi 5__|"Z|| "

1 3@ i 11l 1 =1 t
I'II"Il'. i1 | u EEEiLt 1wy s B |1 L Iilll 1 -"II-.I i 1 A1 --III ||:_|' k= II. 11i

| ave followed] bear tracks for tmany means 0 he despised, a8 1t 1= vory easy 1
miles, hoth aloog the coast an wiland, Har iy 'he T 'l:'.I'l-'!',;- berey o amaldl

|'.|I|| I i;| r!. I Bl F ML ||||.I.I I.'“II |'I =T '!-_'|| |II !--'. . '! = |I!|_' III 1: '_ 'Il. II!:.:.I L L% II_I'_.
Aat <now bBelds. lacee lnkes. (hironeh A sllow hake :liIII!L w ohmrd-berryv,  the
dense woodds, or aeraess wide anms of the  parple marsh-Terry, with the rad currant,
sl alwave kent gaine steadily north,  the raspberry, and  pooseberty, ave all
[ feler now. (o siray bears that lave fol abondant, all easily preserved, and all
lowed the whelping seals foo far soutn grow W ithowt any ettort on the part of
i V= =g"i ‘!llul I|!- the fiatives | W '.!'II:'-'.-ll.'.‘. U 1R ERY
- 1 _I|

II || ||. II i:l:' ;||-:.T |!!|'| I_' HEL | ||| ||| :l_- 111 I.l'l ki r“'“'l

o the nearest  Sweep up a barrel full 6f the ernber-

antic full three onies 71
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THE

THE FEW SHEED
THAT TITEY

HEANE Tl Nl

GET QUITE TAME
ries; mud et them stand exactlv s thev
are im oa barrel. - and they wiill l|||:.- £ WM | nl]
winter. il a larrel with the lascmns
bake-apples;, pour in water and head ap
the Isirrel, amd vorr have a de
all wintes

'il"i"rll - frl'il

Natore, moreover, Tooks afier wvou IF
vimt are oo lazy to do this, god vour ehil
dren ean ron ot in spring amd pick cran-
1u_-1'r'E-..-~ .I|111 A= |‘||_-rr'r-|'= ['||._'|_| ]Ii1'|'l' il
sweetened for bdtng ander the snow all
winter,  The red aof the eranberey 35 alsa
g natoral dye -

U caltivater]l vegotables 1n Labrador
r|:1_‘ siCeess depiiuls oo the shelter, nat
ural or artiheial, they get from sunmimer
i In the bottoms of bave carrots,
peas, léttuee, TRidiched
eic. all grow in the open well,

| .l
whose leaves orepit an the gpreoomnd fnsaes:d
of standmg wpright, anid thns sscaped
these  smmer frosts.  The  Miorasdans
gnin the same el v covering the beils
with ralls of bein or burlap, putting their
potatoes o hed when .'!l.l_-_-. 290y themselves

The ledaves of our spruces make an ex-
cellent hrew, when boded with mnlasses
srai J'f'h1:1'1:tu||_ 1||--'.:;_{l|. the resnlt 15 ton
intoxicating for an encmy of alenhalie
peverages like mvself

ITraste

LI TR Livels,

.."'11t|.|.|.i||-.|5||“ '!I"-_'l_'!i||||'i|_ N :'J||::_|[||

S0 CAREFUILLY
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There 12 tio neeid whatever
for the scurvy that so generally
sttfrcts - the fromiles
EVErY spmng,. oxcept their own
Care e rey =il FEIT
.l."il"n.'u WL
Mnshrooms, of

Ru=<niiw

e
oWer, see 1t
e warieties
atil Baletd, grow in
abitindanee.  Those who
knowy, eat them freely fresh o
- SRR R B .
i) eobbon =tringre
sispened then
let thien
suyiel] ot
freuls,
Tisis §a

¥
Talil iFil. 1l

&= L]

ainil, threading them
with a needle,
m the howse and
wintter,  Fhey

aml tasie ax 49N Wl 1%

L coantneretal riather

(ARFET an esthetie  artiele. il
sooner than descrihe our  fn-
nimetible fora of the sanall

It bright sub-arctic virietics
abundance 15 well at-
lested o by the fact thiit we
than 13 variedes of Po
U will sav a word abour other
e ndustries  for the  country,
thooph while speilang of lowers |
sl mention that the coveted Alpine
Fidelweiss has  been  introwdioesd  near
Hopedale, and can now be found grow-
g wilil in the peighborhoml  The im
menise ftare that Hes before palping in
ihes commtry . [ think. werv evidenmt
frem the suecess antending Lord North:
Cliffe’s grent ventare in New foumdlaml,
ard by the fact that evéry acre of seh
dmed land drom the Straits w0 Huodson
Bay ha= been applied for ahead, if nol
Eraniodl, for Hhis very puarpose.

‘|'!I|.' incaltilable CNergy ol 1|1|." COHINI

TENTIED
'.'Ll'lr-l_‘
howes 1 less

fe i,

F
||| |.-a.:

s, theluwding the Grand Falls of
the [Tamilton River, probably the third
lirgest i the worldl and secomnd only to
the Vietoria Falls in height, is an a
wilieh the futore will be anable t6 over=
cstimate.  Now that chemmstey stamulds on
the verv 'verpre of a svnthests of zitoms,
andd @ new world seems to lie at our Teet
it sufficuent energy s pricurable, these
mtherto unappredated rches are hegin-
nimgE o excrte attention. T have had al
ready inquiries as to the feasibility
rudling these falle for the purw “
colleriing nitrmoeen i we arr fior fet-

less T

25T

||‘f
||'|T
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A BATCH oF MY

Lipen-mir (reatiment e
tidieang purposes: It s well known that
the world supply of nitrates 8 givipg
ot s that wood ns fuel, aml even ooal
are mapidly dimimishing | lere Ties cine
HITeTEeE - souree Of wealth that ovien the
dul]l eve of a twentieth contory 2clentist
Cadl Ioresee

bi o wasd ||.|--::-

that nre almost fnexhaustible : anls

ie supplies of peat

]
W NaL T L

ihEts
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lagt few vears has indus.
traal choymstry turmed s
dttention to (hese natural
ESULTCES. AL roumid
this country the little
settlemients are hare and
denuded of the heautiiul
CVETETEEN  Lfges  given
for  their protection and
for  preseeving  anim
life, just hecause of the
ignorance of the heating
mpatorial lving i the un-
peed bogs, which instead
of being mijnred wonlid
Ly i|!|.1 e 1:_L' '|:||.'1_th
uscdl s o fuel suppls
The wast aren of
ledges, which rin along
our east coast, prodices
'FI_I places immense quan-
tittes of  various
wieeds, winch the storms
pall opoand fing at our
doors without our hay-
ng: to siir o fmeer.  In
f":ll1"-'|..'l_'- tht ashes of

b L

thede weeds, just it
on the 'bheach, feteh from
B2.25 1 33,73 a poml

armd Bring to the country
as worked now Sizo
Vil Matuare
Leeims o ke  special
prowvision  for  primeval-
minded man,  which as
he inerepscs in nombers
= withdrmwn and s he
is foroed to put s wits
to wiork: sl grow in
stature whether he likes

0 H |

LADRADH DEPPHANS a

il O7F 1ot
i thi spangr, berrmes
Tof 1is are '|'-;-_|||| '|:||||1|_:'

the stow . shell-fish in abundanee under

the harhor 1ee S W ot fhsh  and
round fich are vertably thown o the
IH'.‘-L'IL :ll-I] AN ||-_' :.1!i'||q-|._'|| i1 l.|.i'||| £

han!l net and can e speared with =
strifgrbitened ook on a <tick, or, as ol
Cartwright tells vz, are at tithes sio ||I._-;|.
tiful he could He on the mocks and: eaich
the tatl m hirs hamdl,  Trowt we

thetm b
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"The mitn' Tt the middle crazdad the Stratts of Belle 1sle alone last swiiter. makine three

Irips fo o] fre
ianches wide, gnd 13 molies |!|-||,

I||':|:'='. g ||| |HI;|::¢| .||- rﬁiai!u ||a_- WES

lauths wath i and woni -._'|:;-r'r||_!!J._l..- T
[ Msanee,

can get in dlnmilance throogh the iee all
WiIter Salmon and triouf cobie walk-
ing thttr a net, only o few vards long
ttend tov vomr own whart hened,

Hares—svell, 1 shot four m a couple

af lwirs vesterday Delumd my honse in

this  nmow growinge  settiement Har.
trichgres—ia, o willow  gronse—well,
larder 1= stocked  with them hanging

Fove Besodes thiat wiere  shust inst fnll !
have known an H«amo to kall so0 of
these partridges by the simple process of
|“|'|-.[!I;_'_ il thedr heade with his o IURT! I_jl_'ll_
Meanwhile there s another equally
guileless and  diddnty  variety,  called
spruce gerouse, who sitch o Beaeh wlile
yvou gooand shp a noose over thetr head,
il redumming ovien the expenge of am-
o,

| have not room here to write more of
the native races thait the white peypntla-
tionh are now displacing. 1

Like all 1ETH-

Ple dradeed] 3 Il he darblt of
o kmd g hird
I ot all e ntght th ane of th
drifted oy day to Bl owol bis beat aliiest g TR
Fle 1

mil fathe, 7 Teet O mches long, 2 feer
att bl stove, Mune Toodd, lhind
wirsl wales we Tyl i
He covered the Ll paris nf the

native, gl [z name i Kenedl

e
NS CLMTE

=111

i Lahrado

raiid e lFll.'l' of all mces '.I'h'_'n' nre the cause
of their own updoing.  The mibiscrimi
nate colmbitation, and even marrving, is
one  serions fmetor m their downfall
Here are two eousins, each of which
marries  the other's daopghter; so that
cach became the other's motherin-law,
sisteraan-low, amd  cousin:  gnd here,
agsn, 15 ancother, who marmied his own
sl-ii-law s davghter. =o that she be
came, | presume, her own step-grand-
mother anid ler own father's mother=in-
law.

Fhietr Bick of interest in zanitation op
any health laws, aml contempt for an
prophivinetie. precantions, is simply phe-
nomenal. | have taken awav the eloth
ng of a patient with tvphoid and g high
temperature o keep lim in bed, 2
tommed bim outsule the hoose nest das
mitkeil, while ther '|'_|E|'_-;._Ei-||'r| for H-'|.1||1|-|':-
thing tio rub” or "womething that will
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stick om"'—i. ¢, a plaster—wonld make
the calling of a medical man impossible
on tis conat i1 seal and bear ) was not
as acceptable to them as olive, if oakom
and imoss did ot serve as wiell as pad-
ding for dressings, and if comferons
resins were not adhesive.  Plain board
beds <pem to give rise to oo bed-sores
throngh their thick: acclumatized skins.

An oantipathy  to amestheties  would
have rendered miore than ane operoion
impassible had it not been for their stin-
cismt and mordinate pride i beng the
center of attraction, which, as a superiorn
mental emotion, led one young woman
to grin while 1 amputated her Irost-
hitten toe, just hecanse the tent was filled
with an admiring andience. It has al-
wivs strick me that they wonld be good
material for Christian science.

With r]r,rﬂ stortes and winter trivele
the coast just abounds, and nmuiny a
night by & log fire [ have listened to the
mest exciting varns of old honters. Bt
here there is oo room for these.  Suffee
it to say, | lave tried most sports that
voung manhoad in civilization  affects,
and [ have vet to find a mateh for our
winter traveling.

There are Ints of poor, yes very poor,
penple in Labrador. T have <een naked-
wiss and starvation every year that |
have been here. That 15 why we are
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here, not merely beeatise these are mis
ernbie prople, bur hecanse those people
we believe teil not be mzerabile or starv.
tng or maked. [t s trme & mon's wark
must inoospite of him crystadlize often
enongh o temporizing methods. 1L is
the same in our professionn] aml every
other work at pmes.

But we helieve in the ¢oontry, aind we
beliove in the people. The former can,
we are gmyvinced, ovolve aoworthy con-
tribotion, o the human face—a people
niot coervated gl enfeeblod by the soft
things of life or by artificial comditions
We hope to be factors in hasteming the
frrCess,

It has been sugpested to change the
whole climate of Ouebec by damming
the Straits of Belle Tsle and shooldermg
off the arctic current.  Nothing is im-
yssible, The porth side of the Straite
is an admirable spot at present for 2
penal  seitbament, aml  materal 15 not
lackinir with which to fill up that shallow
stop of water, A ralway can bhe run
with rase to the bottom of 5t Lewis
Bav, and bring in its train ipcreasing
comioris amil mereasing  facilities for
ving, Bt without these we have heen

privileged abead to sée the dawn of o
petter day, and we only stand griteful
to Labrador for the opportunities it has
afforded tis.




NOTES ON THE DESERTS OF THE UNITED
STATES AND MEXICO

Soma dexert plants huve cipterng wlich they il woith water againgt the
daxy of drowght, just s the ans stores its cellar ooth gram and chosee morsels in
frepiaration for tee davs when i iy i prisoned by the main ad sikates of frnter.
Anather spectia will spend imany vears to golher the force to send wpeard o single
stalk of Motoers and then immedutely dic o it ewsibented, after yeurs of labor, to
peepetnate itself byt single Wossoiming.  Other plants luree develaped hairy
COTerings and resinons coalings whneh protect them fromm tie bhirpisg sun's rays
and also prevent the evaporation of e water they huoe seereted.” T hise and
afitier wwanderful chorocteristicg of deser) verehdion sohick hare log exciled the
wander and attention of batanids are notw. being svstemotyenlly studied tn the
désert iself by the plant specialists of the Desert Labovatory, af Tweton, of the
Dopartmcnt af Hotanical Research af the Carmegic Imetitution of Warkington,
It s biliveed that thege researchics woill result i e h nend fnformation as to the
origin and physiology of Mants, and that they sill alse ltimately bé of el
fractical assistawes fo theé agricultural Snteresis i sections where the rawnfall s
sirghe. The fillatcing articly has been shetroet od by the Editor from a recent
pulication by the Dhvector of the D partment of Botawical Rescarch, Dr Dawiel T
MacDowgal, “Batanical Featnres of the North American Deserie™ The ollustra-
trone are from tiis publication ond are from pliotograples by Pr MacDowgal.

LCSON hns a elitmate of a thor-
oughly  desert chatacter, aml a
o, weliding mountains  anid

plain, rith in specied and genera.  In
addition to its situntion in' the Keart of
the desert of Aripona, it is ventrally o
eateil. both as to position and transporia-
tiom, with reference th the disérts of
Texas, Chihualng, New Mexico, Cali-
toriim. and Sonora. The citv has a P
ihatiom of nearly 22000, 1t is situated on
o transecomtinental railwav. and has
gocdd  connections with others, as well
a8 shorter Hnes to varous regions of
mierest,

The business of the city amd the eein
duct of its mmicipal affnies are Lurgely
m the lwinds 6f progressive Americans,
The elevation of Tuedon i 2300 feet,
while the lighest of the mountains that
o the plain in which the city Hes.
the Santa Camling Ronge, reaches bt
700 feet higher. The University of
Arfaona, with it School of Mines, and
the Arroma  Agricullural Experiment
station are located at Taeson,

Not the least of the advantages of Tup-
son-as g center for the activities of the

biboratory is the broadminded Crampres
hension of the importance of the pur-
poses of the institution evinesd by the
citizens; accompanied by an earnest e
sire 1o cooperate in its. establishment
This appreciation was expressed i the
practical form of subsidies of luul for
the site of the building and to serve as
A preserve for desert vegetation, the in-
stallatiom and construetion of telephone,
hight, and power comnections, amnd of a
rodid 1o the site of the laboratory, about
twir miles from Tucson. The monetar
value of these concessions is by no means
smadl, and i= much enhanced by 'the fen-
erons spirdt in which they were tendered.
This <pirit of hearty ciwiperntion has ani-
mated every organization in the citv, aml
has enabled the laboratory o Eain ‘cun-
el Of A diomam of B0 acres, of the
preatest wsefnlness fur peneral experi-
mental work,

IN THE “TOUNNEY. OF DieaTi™

Extending northward for nearly. 10n
miles fromm E1 Paso is the noted Tornada
tdel Muerto { Journey of Deathy, which
has a witdth of 30 to g0 miles. Tt formed
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DESERTS OF THE UNITED STATES AND MEXICD

a portwm of the route connecting the
eariiest settiements along the Rio Grande,
dtul here the traveler was compelled o
leve the stream far to the westward, in
s aleeply cut, inaceessible canyvon, and
toil for fwo or three days in the huming
heat without wader, except =tich as might
becarriedl, 11 was for three centuries one
of the most menacing and hazardous
Ooveriaml journeve to be encounterad in
the Amercan Desert.  Riecent investipn-
tums, however, have shown that the re.
gion fraversed is i reality a basin, and
that water 4% to be found, a5 m many
ather deserts, within 4 reasonable dis-
tnee of the surfaoe.

Pevomd Ties an equally remarkable (les.
ert. the Chero hasin, which i= the bed of
an anctent lake, and is noted Tor a great
salt and soda Hat, a salt lake. and, most
sirtking of all, the “White' Sands,” an
aren of about 300 squidre miles covers)
with dunes of gypsum sand rising to
nuximom height of (0 {eet

The surface of the dunes is sparkling
winte, doe to the dryoeondition of the
gvpsim. powder, but a few inches be-
neath 1t 5 of a yellowish or buff color
anil is distinctly modst and eool o the
touch, even when the air is extremely
hpt,  The smallest particles may be crum-
Wed in the fingers. aml as a consequence
the dunes are solidly pickesd,

The muost characteristic plant of the
dunes is the three-leaf sumac ( Rl
trilebata}, which oceurs In the form of
single hemispherical bushes 4 to 8 feet
high, the lower branches hugging the
saril,  The plant grows vigorously, the
trisnk at or heneath the surface often
reachimg a diameter of 3 inches.  The
hinding and pratecting effect of this bush
15 often shown i a striking manner when
i the cntting down of an alder dume by
the wind a colmn of sand may be left
protected above from the sun by the close
covering of the hranches und leaves, amd
the sand i the column itgelf bound to-
gether by the long penetrating roots:
One of these eolumns was about 15 feet
high from its base to the sumimit of the
protecting bush and about B feet in di-
amieter at the base (see page 602).
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A curons fact brouwght oot in the ex-
posure of the underground trunks of this
plant by the snfting of the dunes is the
alumidant exndation of a pale amber gum
with the characteristic aroma of the
crushed ywigs.  This, muxing with the
saml, forms hard, honeycombed masses
somietinies 3 inches in chameter,

A marked peenharity of the White
Sands is that a cottonwod is oceasionally
fonrtnl in the lower dunes; resching g foot
i dinmeter, it seldom more than 15 feet
in Iweaght  ver at the same time not a mes-
dquite was seen.  The mesquite is a tree
revuirieg less modsture than the eotton.
wod,  Apgstrently the presence of an ex-
cess of pypstm is prejudicial to the
growth of the mesauite,

The bottoms among the dunes have a
temse vepetation as compared with that
of the dunes themselves. It is character
ieed] especially by the presence of a grama
grass {Huntffn'rm}jurm}np; almost a wurf,
aml by frequent clumps of Epledra of a
grayvish purple eolor at this  <epson
amdd - with 3-scaled nodes.  These bot-
toms psually show no sign of moist.
wre, but in two place:s we found water-
holes, the water so alkalime titat the
horses wonld not drink it at the end of
their first day’s drive.

The relation of Fuceo vadicss to the
samd dunes is pnosually interesting. A
gromp of four small yueen shoots stamd-
mg about 3 feet high to the tip of the
higlest lead was founed opon the summit
ridge of a go-foot dune. We dug the
trunk out to o depth of 14 feet. AN Tour
plants were from branches of the same
trunk. the Towest hranch arising about 16
feet from the base of the dune ; the main
trunk and the branches bore marks of
rosettes of leaves at intervals all the wav
to the lowest point reached. The tronk
sloped 0 the directicn in which the dune
was maving,  The yuces originally grew
an the plain, was engulfed by the sand,
and gradually grew through each sue-
cessive faver of sand that drfted over it
until  the summit of the dune was
teached. In the vicinity, at the tear of
the dune, were nther long trunks partly
dended by the passing of the dune,
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THE PLAXT THAT DWNS A CISTHEHRN

Probahly the most extraoridinary prod-
uct of the Sonora Lesert, west ot ’Tmﬁ,
Mexaco, 15 the guwarequi  (fhermilica
somartt ), B tendril-bearing plant whose
ingrdinotely  thicketwed oot and  stern
base lies gray and half exposed upon the
gronmnid heneath some trellising shrob { see
page fh),  These toberous formations
may be seen during the dry sepson lymg
about whaolly unanchoresd, as the slender
raits drv tip with the dose of the vege-
talive =scason, which lasts but a few
weeks,

In. Febroary, 1oz; some of these
tubers were: taken to the New York Ho-
tanical Garden, and a irge specimen not
ireated i1 any way was placed noa mu-
semm cise, where @t has since remuained
Anmually, at a thne fairly cdineident with
the natural vegelative season in ils na-
tive habitat, the major vegetative points
awaken and send up oa few thin shots
whiach reach a lemrth of about 2 feet only,
since they do not olgain sunlight,  After
a perbod of g few weeks, they die down
apain and the materal am them retreats
to the tuber to await another seasan
Seven periinds of activity have thus been
displaved by this specimen with no ap-
piarent chiange in jts structire or size. 1
does tot =eent unreasonable to sappose,
therefore, that the poarequi = 2 storage
structure . of suvch great efficiency  that
water and other raterial sufficcem 1o
meet the needs of the plant for a quirter
of a centary. are 111:!1(.! in reserve inoits
TOSErVOITE.

The guarcqui 1= repaiterd] lowlly 1o be
very potsanous, b repented tests by Dr
William J. Gies and Miss [ofin Emerson,
with Tiving material, hot and cold water
extracts, and alooholic extracts, fail o
produce any resuolts with the various an-
mals nsed as test ohjects, It 1s (uite pos-
sdible, however, that the Hving vines or
the fruits might vield sobstances npon
which the prevailing opinion s based

The moming-glory (Ipomaa arbores-
cens) is here @ tree 20 to 30 feet lugh,
with smooth chalky gray trink  and
branches, During February it is leafless
throughout, while its large white HSowers

THE NATIONAL GEOGRAPHIC MAGAZINE

opent one by one on the ends of the' naked
branches. From its white bark the tree
is sometimes known as palo blanoo, aml
from the gum of resm, which exiodes
from inciswons made i it for the purpse
and which is uged as imeense in religious
cereinomes, 1t 15 called also pulo santo.

WONRBERFUL CACTT THAT STORE HUXNDREDS
BF GALLUNS OF WATER

Une of the striking features of the
Tehunean Desert of eouthern Mexico is
the extreme liwalizotwm, or strictness of
colnmizmtion, exkitbated by many species
which are found to cover an aren vf a
fow soquare yards, the face of a slope, the
erest ofa cliff, or the fvor of a barranca,
with no outliers and with the nearest
colony perhaps puany males away,

The Cactacem are more abundant here
than in any other part of the world vet
visited. several of the species being nias-
sive forms, which constitute very promi
nent features of the landseape.

Ceplialaéerens  macrocephalie | see
pitge D8 )15 actall species of the mossive-
ness of the spemaro, and like it hnving
a central shapt Dbearing numbers of
branches which are more closely ap-
pressed. It was seen only along the ofiflf
near the Rancho San [hego, along the
castern edige of the vallev.  Pilocereus
fulosreps (see page 6001, of more gen-
eral distribution on slopes, has o sertes ol
hranches, in ey instances 40 or 50 in
mumber, ensely elustered and arising
from a short trupk, which barely nses
from the groum] before it branchs.

Echinocactus was represented by n half
doren species, of which ome, £, cronde
(see page 7011, 15 undorbtedly the most
massive of all the genus, being a< mueh
a8 8 or ¢ feet in height amd 30, or evin
10, inches in thickness, which, with the
many comvriiutions of its surface, makes
it n very gn:ﬁtcﬁq;u: feature of the scenery,
The vomng of this species are character-
ized by very striking cross-stripes which
disappear with age. LUpon testing the
pith to compare the watery content with
the northern species, it was found that
so rach calesm had been taken op and
stored in the form of caldum oxalate or
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carbonate that the hissue was unp
antly grtty when chewed, and that ms
crispness made it difhoult 0 express the
JUice.

E. Hovescems (sec page 700) forms
sl heads in chisters, while in E) ro-
bngta colontes 10 or 15 feet across, mak-
mg mounds 2 or 3 feet high, inchade hun-
dreds of heads.

Mo systematie aecount of any desert s
tor be found in which the storage function
appear< =0 highly developed and by so
thany spectes. (M course, all of the &Gon
exhibit this feature in a very marked de
vree, and a single plant of Pdocerens
Fuferiee ps mav retain several hundred aal-
lons of water. The large stems of Vucca,
which is a prominent membér of the fura
of the slopes, funetion to this purpose (o
some extent, while the fleshy Jeaves of
Agave marsoretd and other species, anil
aof Hectia, are esseppially storage organs
for reserve food and surplus water, Here
15 also a Ewphorbia and a Pedilonthus,
with thick wpright oviindocal stems, m
which the storage fonetion 15 made more
effective by the possession of a thick
milky quece,

The tree mormng-glory  (Jpowaa )
has a soft; thick trunk, into which a kmfe
may be easily thmst to the hilt, the tis-
aes heing highly charged with water anmidl
contgimng some reserve food material.

Perhaps of all of the plants which
show this capacity, however, Beauwcarned
adipur is the most remarkable. Tlis
relative of the Yucea, hke all plants of
this gronp with narrow leaves, 1= known
as “sntol,” amd has the bases of the
irutiks swillen i adolt specimens o A
dimmeter of 7 of B feetl, the topoist
branch not reaching a height of more
than 25. This trunk has a truncite base
resting. almost apon the top of the
gromnid, to which 1t is attached by o few
slender roots. Afrer death, the loss of
water teduces the weight of the storage
argan <0 much thar & Targe plant may be
casilv toppled over as it stands,

I THE [NESERT NEAR MITLA, MEXICD

As oine proceeds to the ancient riins of
Mitla, 36 miles to the southeastward of

s~

G697

Oaxaca, the aridity increases until in the
vicinity of the hacienda of that name ex-
treme desert conditions are found. The
ancient structures here are indicative of
a type of civilizabon characteristic of
the desert, in which cobpemtion or com-
mutinsin was carried to 55 great lengths
as it must have been in the pueblos of
the northern deserts m Americ.

A short distance to the castward from
(Jaxaca lies the village of El Tule, in
which %mw a large number of cypress
trves [ Dcvodisin mrucronatum ). one of
which stands o the churchyard, and by
the claims of local patriotism is the great-
est in the waorld, while for a long timie it
has been cited as the oldesr iving, Batl
of these cliimz are incapable of actual
proot, althongh the tree has much to jus-
tify an interest oL Six feet from the
ground it mensyres 133 feet in aroum-
ference, but 1T may be really two or three
inehividuads fused together, as o divides
into that many main branches within so
feet.  This tree has heen an object of ob-
servation for more than two centiries,
and on one side is a tiblet, partly covered
by the growth of the onter layers of the
trumk, sipned by the great naturalist,
Barom  von THumboldt, and  probably
placed there by his direction a centuiry

AL,

From El Tule to Mitla the way passes
between fields Hustmting methods of ag-
nctlture it an arid tropical climase, Nt
the least imeresting of these fentures are
the erops of maize of species either prim-
itive or directly derived [rom one of the
clementary species of Zex.  The high-
way, especially where it passes through
amall villnges or near a haciendn, s
marked off from the fields and com-
pounds by barriers of cacti grown in
dense raws. Two or three species of
Ceress and several prickly-pears are ysed
tor this purpose anid also vield a valuable
{'n? of froit for the awners.

At Mitla the opportunity was offeremd
for seving the manofacture of mescal
from Agare. Plants of several species
anil horticultural varnieties of Agowe, as
well as of Yueco and Dasvliion, are up-
rooted at a time when the plant is about
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The armatire of desert plants is often
thoughtlezsly 'cited as an adaptaion by
whieh these forms protect themselves
agaimst the ravages of animale,  The
presence of spines unidodbtelly operates
to prevent 3 plant, from: being eaten by
animals, but ‘the action of the animals
has in no wise dueced their fermation
by the plant. As a matter of facr, the
tutalily . among desert plants by imjury
from ammals is greatest in the seslling
stage.  For every prickly-pear that sur-
vived, tens of thousands of seedlings are
eaten by rodents, and these seedlings are
as unarmed as those of any other type,

CLHANCE OF CLIMATYE

A change of the climatic contlitions
thronghoit the Sonthwest, and especially
i the sem=desert region of Artzona and
New Mexico, is murked  everywhere by
the evidence Of o mueh’ heavier rainfnll
than we now have. River valleys
muny eases show only dey gravelly or
sadly  Beals which evidently  weore  for-
merhy ocoupied by continuous  streanis.
The foods thar once carved their wov
across the =lapds or over the pliins are
mor Jomger seen, at least oot in the same
volume as in fonmer time,  Even existing
streams doonol reseh m mes of great
oo their former volome aml carrving
cupacity.  All tell of diminished volume,
whether in the desen regions or in the
regions of abundant plant-growth,

We mav believe thit the canse s ex-
traterrestrial amd cosnne, anil @ part of
the great era of climatic changes giving
ton thie carth the glaeial era, and s grad-
ial deity, _
of greated precipitation in the Sonthwes!
and elsewhere was comeident with the
witlest exténsion of the glaciers arnl that
while the higher mountaine were heing
Ioaded with snow, the lower slopes were
deluged with rmin or watered freely by
the melting snows and enjoved 4 verdore
tor limger possihle.

EXTIRCTION OF THE GHEAT MAMMALS

The fact of the existence and wide
reoeraphical range in Arizona of the
rreat mammals, the mommioth and the

We may believe that the era:

L

mastodon, shows a very different condi-
thon of vegetltion up {o comparatively
receit geologic time,  The extinction of
these gant berlivores may be beit ex-
plained upon the theory of the deésicea-
tiom of the region rather than by a change
of temperature oF inereasing colil, as ap-
wirently was the case in Siberia, and may
wye been in the glaciated regions of Calt-
tornin. A great change an the riinfall
and “the drving up of the slopes and
mesac of Armona must of necessity have
canked A great change in the growth oi
plants, mvolving their destruction over
great arcas. [t would appear thar the
cxtitwtion of the giant mammals amil the
ihsappearance of suitnble vepelation for
thoir sistenance proccedded topether, and
were due to inereasing heat amd drymess
rather than 10 mereasing colid

We have ample evidence that in the
Cretaceotts ora canditlons  in Arizona
were favorable to forest growth and fis-
uriant vegetation, The caal-leils of Deor
Creek near Smldle Moontain o Minal
Conmnty, described v Emerson, reveal
dueh canditions,

Chimntibies of silicihed tree trunks in
the vicinity of Yuma and the prostrate
forms of pant trees turned to <stone in
the Petrified Forest Park bear elognent
testimony o such forest growths and to
destructive climatic change: in Tertiary
time,

More recent evidence = found in
springs sureounded by relics of vogeta-
twm, such. for example, as Amdrade’s
Spring east of Tuewn and on the right
hank of Davident’s Canvon, where there
1= a thick pecomuolton of sphagnm
with stamps of trees and, at the hotton.
teeth of the mastodon.

The former existence in Arizonn of a
spedies of Hog of unisual <ize i< shown
by the discovery of enormons lioen-cores
in the gravels af the seoondary or derjva-
tiji'lﬂ clopes of the Santa Ritas at Creater-
Vile.

TIFE CACTI'S FLOWEHRS AND PRICKLY
PEARe

_ The greatest activity among the cacti
= displaved by the cerdises and opun-
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tias. The rvarliest of these in the vicinity
of Tucson 1= generally Echinocercus
fendlers, in which a few brifiant crim-
cont flowers  are  displaved from the
clumps of short, thickened, cvlindrical
sters Iate in March, and continue for a
mwanth, to be aceompanted and followed
by equally noticeable bloom of two or
threr other sipall species {see pictures,
pages FO8, 710, Fil). '

Clief of the group, however, is the
greal sagnaro, the Aower-huds of which
develup as dense clusters au the portions
of the aptces of the stems most exposed
10 the sun, and have been seen o et
on Mareh 25, The whitish flowers cach
remaim open: but a short tme, and ap-
parently are pollinated by ineects, A
succession of them ensues, amd althougeh
practically finishied during May or June,
vt belnted Dnids opet at varous times,
one having been =een as late as the miid-
dle of November. The seedy fruits ma-
ture o great gquantity o midsommer,
and are much prized by the Papagoes,
wh make much use of them in variots
Ways,

The prickly pears, or opmtias, with
fat stems, begm o omake some growth
of new jomts and o push out Hower-
burds 19 March, and fate in that month
or early in Apnl bloosm i great prodao-
ston, the froits mituring early and drop-
ping 1o the ground:  Fifteen or twenty
apecied are tilive to the Tuocson repion,
but the greatest ¢omfusion prevails as to
thewr  ilentity, € the various lesert
plants, this group has been the subject
ol the most mguiry as to its possible eco-
nomic ntilization. '

Aer a considerition of the varjous
practical goestions connected  with open
cattle ranges. it has been found that the
best ure of them for fourage is made by
frrowing  or allowing o grow  spinose
species, from  which the spines are
burned when they are to be consmmed
by ammals.  This 18 now dome ‘with the
plamts growing in varions plices.  LUn-
armed forme are subject to the attacks
of =0 many animals that it 1= practically
impassible to seenre # crop wWithout pro-
tecting fences. A few species are known

THE NATIONAL GEOGRAPHIC MAGAZINE

it which the spines are very sparse. One
of these, Opunfia lotis, occurs in the
canyons of the Santa Catalina Moun-
tains, but chiefly on rocks or in places
inaccessihie (o prasing ammals,

THE SEEDS OF THE DESERT PLANTS ARE
AS T EXTRAORDINARY AS THEIR
STORAGE ARILITY

Severnl species of birds make their
pefie in the branches of the eylindrical
opantins; where they are secure from
hawks and marauding ammals,  and
wiw s rodints of the desert drag the de-
tuched joinds about their burvoiis, ounk-
e an efFfeetuad borricode aroinst the
iayete gnd for.

The agaves form their great roseties of
thickened. lesives on the slopes romming
tip. fromn the greater mesas, and after o
periodd  of deévelopment. which  varfes
from a few to many years, a ceniral
Hower-stalk is sent op o the foresum-
mer with extraordinary mmpidity, grow-
g in length as much as a foor a day
and guitekly forming fHowers anid seeqds,
This effort exhausts the resources and
termunates the life of the mdivideal, and
the entire cycle of these “centurv-plants”
1= directed to this one effort of arriving
at mature size, with an acoumulaied

fooed supply that will enable them to per-

feet a erop of fruits and seeds.

This habit makes the agaves an im-
portant sonrce of {ood for the south-
western Indians,. who take the tosettes
when nearly mature, and, after cutting
away the tips of the leaves, hake the cen-
tral stem and anached lenf-bases for the
sugary snbstances to he obtained, mok-
i what is known as miescal, The nies
cul-pits, used a decade ago, tdre numer-
ous in the foothills of the mountains in
this region, aml even vet one may ‘ocea-

sionally surprise an Indian festing upon

this prized delicacy (see page 712).

The sceds of the saguaro, which are
produced in enormos guantities, are ije-
vourcd by the hirds before being frecd
from the fnnts, but of the great numhber
that reach the grownd amd germinsie,
not one i a million survives and makes
the cuarious globulnr plantlet a  few
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DESERTS OF THE UNITED STATES AND MEXICO Tud

mehes o height, eventoally destined 1o
becomie o giant  cactus. The sovdlings
of all the cacti foypm a favorite food of a
large mumber of small animals, being
jhiey reservoirs of water, and containing
enough other material to lend to ther
destruction before  sufficient armament
lns been formed for their protéction.
The seeds of the winter anouals of
the Degert of Tucwom show amasing en-
durance,  Seeds are ripenied and thrown
on the ground i March and Aprl The
surince lavers of the soil reach a temn-
petatitre of over 1oo® Fo doaring the
summer  months.  The swmmer rains
comie anid sonk buth the sofl and =secils,
but still ne activity is shown, and the ex-
perimenialist who attempts 10 use these
plants during the summer will find that
he might o= well have sown =0 many
pehbles i his pans,

- IH'
PORYTIONS OF THE DESHRY HAVE BECOME
ITARITARLE

Formerly the desert was held o be
an uninhabitable place, iy by the did of
the devices of modern civilization the
requirements of life, comfort, amd loxury
may 'be fransported to the most remote
deserts, aml large populations may carry
on  pursiits, such as mining, uncon-
nected with the climate, Tegariless of
arphty. e of the most important de-
velopments of modern  agriculture 18
that of dry farming, in which forms of
economite plants are songht which will
produce crops under arid conditions, and
constant and assiduons attention i= being
given to the development of ¢ultural
mathods which will facibiate the growth
ol plants in deserts and conserve the andl
moistire by cheeking evaporation. These
antl nther individ %aﬂaplminn.ﬁ nf the
hunan animal are of extrome  interest,
particnlarly when oonsidered by the
archenlngist engaged in the studv of the
ancient civilization of desert peoples®

Chre of the most difficalt problems to
enlye i that of transportation i the

L8 Seobield: Dry Farmming i the Great
Basin. Bulletin Noo 1o Buregs of Plant In-
dustry, U1 5 Department of Agriculture, Wash-
trgton. o7,

desert, and there are extensive areas in
Amorican deserts that have not Vet been
systematically explored by  reason  of
this condition.

The camel is perbaps the most exten-
sively used of any moeans of transport-
Hon, antd s such he has played an im.
portant part i the l.'lis-l!‘r.t'v of the hi-
man race tn the aril regrons of Asia and
Africa. This animal has also come to
bt of preat wsefulness in Australia,
u}mn it owis mirodoced in 1846, and a

mmportation  of  these  ammals,
l.mm h't in 1860, accompanied the Burke
‘ills Expedition across the conti-

'l"ll'-'TTI'.

iod efforte were mude
tor make use of the camel In American
deserts. aml  although the conditions
were undoultedly and still seem gquite as
favorable, they movememt was a failure
by reason of prejudice and of the or

rzation of transport of burros, hl;q-.:n:j.,
and mules, already i a hgh state of
specialization fn thi=s region. The ex-
tensiom OF rilways to tap mining regions
and the wsefulness of the mpdern motor
car, ak proved in the deserts of Nevida,
tiow make any [urther consideration ol
the camel unneccssary along main lines
of travel, while the solitary traveler or
the small party following personal routes
have available animals and supplies, s
that the most economical ontfit is that of
horses, mules, s birros. A camel is
repuiter] to be able to carry a load of Goo
pounds with ease, but the same amonnt
might be taken In. three o four burros
at o vast of original investment and
muintenince only a fraction of that of
the  camel-tram

It 1= to be said, however, that a small
cificient camel-train wotld make possible
the scientific exploration of the deserts
of western Sonora and of the region
traversed by the Camino de]l Diablo witly

In this same

Bome cortamty of Success.

HOW LONG CAN MAN LIVE WITHOUT
WATER?

tv o cmprehension of the part that wa-
ter play= in existence and travel in the
desert 1= to he gained only by experience.
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DNESERTS OF THE UNITED STATES AND MEXICO 713

Sone uf thwe watese animols, such ax mice
and  obler  amall rodents, have  Deen
kworen to fivw on hord gseeds seithout
grecn food  fur  periods  of  geverid
o b, o eten ar domr ox o or Mired
years, and aothieg e therr behoor -
dicated that they ever took liguid o any
forng =

Deer and peceary are abvndant e des-
erts i Sonora m which the only avail-
able supply of open water i8 10 be found
m the cacti. The enidurance of the canel
i= well known, amd some of the st ag-
thenticated evidence opon  the matter
comes from Australiz.  The camels of
the Tietkins party in 1851 and 1802 made
n shinrch of 537 mites in 34 days without
3 dlrnk,  These anmmals take water every
day when a supply i5 available, but it i3
their capacity for accommodation  that
has made them such a potent factor in
transpartation i the deserts of Asia, Af-
rico, and \ustralin.  Ohther aninmls, -
cliding the common domestic sheep, are
alsiy capable of making such cvhanges in
their hahit= that they may go for weeks
without a drink.

Man and his miost ¢onstant companion
on the desert in America, the horse, are
vomparatively ‘pooriy  equipped  against
the rigors of the desert. A hdrseman
may go irom the morning of one day
until some hiowr of the next inomidsom-
e ainl netther he nor his horse will -
cur sertoms danger; experniences of this
Kindd are vumerows, If the traveler is
afodt, abstinence from wiater from sune
rise to sunsét is 4 serons ineonvenience
to him, and if he continue< iz journey.
the following morning his suffermgs may
soy dlisturh his mental balance that he may
be wunable to follow a teail, amd by the
evenimg of thut day, if e has not come
to something drnkable, he may not rec-
ogmirze the Iriendly stream in hi=s way.
Instances dre not unkoown in which suf-
ferers from thirst have forded streams
waikt qleep to wander ont on the dry
plain toa grisly death.

Some estimate may he made of the

*F. V. Coville: Désert Plants 28 o Sotites of
Drnking Water. Smithsonian Reports  for
1007, P 479-305

actial amount necvssary irom the fact
that a worker al the Deésert Labdaratory
during the course of an ordinary day
May, at Toeson, consumed 10 pints of
water. A horse woold have wused 15 or
20 gallons m the same time. A walk of
3 or 4 mides was taken, but no speciul
musciilar effort bevond  this was in-
volved. A marcl) geross the desert in
midsmmmer woull inereise this quantity
by hali.  Under =deh oreumstanees, a
canteen of less capacity than a gullon =
a oy, amd one of real usefulness should
contiin at lenst twice that amonn.

« The wmost notable example of en-
diurance of thirsy is that of a Mexican
prospeéctor. huiting for a “lost nrine”
near the old Camme del Diablo, or trail
from Sonora to Yuma, who made camp
salely after being oot for eight days with
a supiply sufhcient for one,  This experi-
ence 15 not bkely to be duplicated s,
tlthongh it is reported that Indians often
go s long as four days without water.®

The experience of the field expeditions
from the Desert Laboratory demonstraces
that saline or alkaline waters which con-
tain as much as one-fourth of | per cetil
of salts may be nsed for periods of many
days without serious discomfort, bur if
the proportion be increased o one-third
ol 1 per cent only hardened trovelers may
mie i, while water which contains as
much a5 onehalf of | per cont i inimi-
cal o health and eomfort, althoogh i
mighl suthee for a few hours or save
the Tife of a person whi had been wheally
without waler.

All devices for allaying the discom fort
armsing from the dryness of the mugous
membrane, such as carrving bullets or
pebble in the mouth, chewing grass or
a’ piece of robher. sre wholly: hatile in
meeting the serious thirst problem.  The
relitive humiidity ofton falls to 5 per cemt
m the Sonthwestern deserts, and in o
temperature of over 1007 the evaporation
from n vessel of water standing in, the
open may be az moch as an inch a day.

he amount thrown off by the skin 1=
correspondingly greal, anl if the o= is

"W T AleGee: Tsert Thirst as o Discose
Intersiate Medizal Jourmal, vol 13, Na. 3, 1008
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mial e goodd, thirst ensues, and ten
luwirs" lack of witer may  thicken  the
titgrie =0 that speech is frrqmﬁ}-‘ihtr_

THE BARREI CACTES

The Indian and the desert traveler
often seek relief i the juoices of plants

when water fails. The friflts of some of

the prickly-pears are shghtly juicy. the
stems of the same plant or the grenat
trinks of the saguam contain much sap,
but for the most part it is bitter, sl
while it would save life. in extremity, yet
it 1= very unpleasint o uade,

Thie barrel cactus, or biznaga | Evlino-
coctiuxy, Mowever, contains within s
great spiny evlinders a fair substitute for
poodd water. To gel at this ensily one
must be armed with a stont Knife or an
ax with which to decapitate the plant,
which &= done by cotting away o =ection
from the top, Lacking a suitahle ool the
thirsty traveler may burn the spines from
the outside of the bisnogn by applying 2
lightedd match, and then eruslh the top
with a heavy stone.  This or other meins
i= tnken o remove a section 6 o 8 inches
in thickness.  Next n green stake i« ob-
tained from some <hrub or tree that is
{ree. fromy bitter substances, amd with this
or with the ax the white tissue of the
intetior is ponnded to a palp and o cavity
thnt wounld bold two gallons 15 formed
Siueering the polp between the s
ta this cavity will give from 3 10 6
pints of a drinkable Tiguid that = far
from unplepsant aml i5 generally a few
tlegrees eooler than the air,

=couting Indians have long used the

bisnaga, and a drink may he obtained in
this manner by a skilled opertitor in 5 to
1 mimutes,  Some travelers are inclined
to lpok with much disfavor on the lguid

THE NATIONAL GEOGRAPHIC MAGAZINE

so obtammed, bur it has been used withon
dizeomiort by members of expeditions
from the Deseri Labiatory.  That it is
aften preferred by [ndians to fair water
t= evinee] by the fact that the Whipple
Expedition fouwd the Mohaves near the
mooth of the Bill Williams River,
1853, cooking ducks and other birds in
the joice of these plaints by means of
heated stomes dropped o the cavity
containing the pulyp.

The sap of the saguaro (Cerens gigan-
tews) and of other cacti contains. bitler
substances that make it impossible o be
used to allay thirst by moan, althoagh it
ity be given to burros. A supply 15
mstlly ained by felling the heavy
trunk and eleeating the ends a few
tiches above the groumd, while the mid-
dle 1= allowed to sig Iower aver a bucket
or vessel that has been suitably placed
a hole i the groumd below, A ecut s
made above the bucket 1o allow the
hquid to escape, while the process s has-
tened somewlat by building 2 fire under
the ends

The experiences of the expeditions
from the Desert Labortory made it e
dent that o =<till or eondesser, by which
even a small gquantity of drinkable water
coull] be obtained from the abundamt sap
of these plints or from alkaline waters,
would greatly facilitate fiehd-work,  Ad-
ey <omie experiment, one was designed
by Mr Godireyv Svkes, in which the che-
tus pulp or Tigquid to be distilled is placed
in # boiler of pressed steel. This appa-
rates 158 now used by the Inboratory por-
ties while ar work tn the deserts, 1t has
a capacity of scvernl gallons per dav,
which ehables & perlvy to moke an ex-
temded stav ot a locality where the un-
treated wiater i undrinkable,
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higher than the periphery of tlie foliage.
We foumd few of them m Hower, bt
eroiigh for our mgidsitive parpose, T
the taste, the foliage = strongly arg-
matie, pungent, awml hitter, il recalls
the Fobiage of the eombmon  sage-heish
CArrenpnsn ). Apparentiy, no animal vats
the stems or laltage of the White Hrittle-
bush, ol we are vory plad ol i, for it
s truly a soft aml pleasing thing to con-
template on the seowling Lvp-fields, The
miountaimn  Sheep  dottbtless  shared o
views, =nog neacly every ong kailled was
fownd g0 ve bfowsed anply on the
slendler, ' delicate dead Hower-stalks ol
the st seasom that still adbered, o the
steria and projected alswve the gravish-
rrecti tass. [ his bush 8 satd w0 he
witdesprearl 1 the: southwestern desert,
st | adid oot motiee 3t anywhere outsile
the inacate-Sonovia regfon, which may
have been mv fanilt.

Naturally, in =uch a wild and weind
st ms the Pinacate temon. every plant,
tree, and living creature 1= of intercst—
readoercd = by the grim  surrovindingre
anil the intensity of the stroggle to -
vive, It is fair to assume that the plant
[ife we saw at the Papago Tanks repire-
sents only the bolder and hanlicst species
of the sowthwestern desert region, De-
cavtse were they otherwise they assuredly
wiorthil not he there.

BOOK REVIEWS

Phyariael and Cowmmercial Gengraphy. By H E
Cregory, AL G Keller, and AL 1. Bishiop,
P Boand gfin o xd  Biston : Oina &0 Ci,
VLY
Mot commyercial geagrapbies eaminin mdre of
less plivideal geograply, since withotit a knowl-
eidge of the physical eaviennment no wleqoate
stunedy o theé ecomndmie eondition of & ooy can
lse ol Hlin this s, we Lelieve, the first eom-
mercip] prography which has included the word
“oliviical™ in My ttle. The book is i three

THE NATICESAL GEOUGRATHIC MAGAZINE

parts, ihe differemt parts having been propurel
by flie dinlcers severilly,  They are ds fillows

Loy % le=eriend ot Lhe stural evivirodmsent,
phwvical goograpliy, o which n devoted 123
s 02) the relations of mai w this guviron-
pnrit, L whnardt b2 diven sy edqgonl smeant; L g)
thye prodiets, amdpstres, omd copmmenose of 1i}||:
Liitiled] Statew and the Hreitish dnd the Gernmioe
Einprees alisord the reamiunler of the Dok

Tlfu-!. ook mare nearls moeves thie eyl for @
bext Mook om s atthiect than amy al s peode-
cesdirs. Moat of tlie werks o commreretal
peographs are, beconsd of ther inllpass of de
tall. rather books of reference than toxtbooki
Thns tthe treats fow erammnstidities, it Frperesedit-
ative anes, anil few  countries, but thowe (he
lemlitg: commmibércial conntries:  Spedinl mpir
vt b gved O e relabiomns of e e his en-
vircrweny, the climate, Bauna, Sora, topography,
waber, ete, nmwl s aeliponinlity o changes In it
Means and routes OF transpostalon aml thelr
development are discussid, and the ncrease o
trale with  increasing eivilizition.  The book
i ilustemted with twenty-nive maps and Jia-
ETRIIE FL 43

ovod the Menvan, Siereax, By flilluu_ Wal-
iée. P 13 and fon, 3% x B Chienpo:
A C MeClurg & U i Price, 100

This b o nareative of foarnevings im o linde-

ivwett L, soiithwistern ;'I-lt'.."."iFfFI'. T-Ilhr STy
w ographic amd Tull of imerest. Tl tlhestip-
thyee are alamidnnt and exeelleot.  Here B oa

region compristig many thowsamls, al sgiie
imibes vary spargely popolated with Tndians gl
full of Hig gamel & eegion OF the grcilost agri-
ctiltaral aml mbbbog  presibdlibes, Iving afrde-
veloped at ogr own doors H, €%,

The Tedicor wmd Il Problem. By Franoe E
leupp. Pp. 1g 3nd a6g, 522 x8  New
York: Uharles Soribmer’s .'Fpn.i_ 10,

The lest hidok oy 1he Todlian thit was ever
it My Loupp writes with fullness of
L‘m_m-!r'ﬂu-: aof the charmaters «f the Tndisns, of
their histors, and of the eonditions which sur-
vl 1hem He T'Ilu.rl'ﬂ.r_ﬂ'l'l:l:r hiehvves i the

liew now i execution of making citteens of
tie Feubiaes as rapidly as J'J-uthTr. cutpiistenl
with thelr wellcheing. It 1= muoch to he re-
gretted that Mre. Leupp eould not have fre-
eeeririesed. at the Dhead of the Indian Office wntil
this and other reforms with which he was
Pdemtified conhd have been completed, L, G




A matter of history,

The Waltham Watch

Company was the first to

mike watches with inter-
changeable parts by ma-
chinery.

A matter of knowledge
to all watchmakers.—Every device
and mechanical improvement in the
making of watches has originated in
the factory of the Waltham Watch
Company.

A matter of fact.—The Waltham
Warch Company makes more watches

than any other watch company in the
world.

A matter of gencral opinion.—The
Waltham Watch Company makes bet-
ter watches than any other company

in the world.

Your courtesy in mentioning the Magarine when writing will be appreciated



GUATEMALA

CENTRAL AMERICA

Health, Sight-Seeing, Hunting, Fishing, Investment

THE GUATEMALA RAILWAY

NOWN ps the " Puerto Bamios Route,” 1= the only line between Guatemala City
K and the eastern seaboard and s the shortest and most convemen! roule between
Guatemala City and all inledor points and the outside world. Puérte Bamos, the
eastern lerminus of the rulway, 5 sttuated on o most beautdul land-locked harbor, only three
duvs” il from New Ordeans i the comfortable steamabiips of the United Frut Ca.  Weekly
service between New Odeans and Puerto Bartios in either direction:

GUATEMALA CITY

with 100,000 inhabiant, besundully located an the hgh Central Amencan Platean, 5,000 feet above sea-level
and mmooinded by mountaine, smoag which aie foar lngh voloanos viuble bom the oty, aflern o most delghiful
pnesed [t Uosurists, I’ﬂﬁruu.l spaang reigns in thes elevated valley, and the extremes of heat and cold e unknown.

Withia a lew haoe' nde 1 the ancient und rained capital, Aniigon Uustrmisles, which was belore il destiic.
pan and for tpee centarien the great capitel and center of trade of all Cemtral Amemnes,  Tounists fnd much
mberesl them throughout the length and beeadih ol the country, and the ipodsman hods 0 the woods aad on
the plains soch game 4 Jaguass, Pumas, Wild Hogs, Taple, Wild Turkeys, Quml, and Pigeons : nod macy
af the tven um.finhn uboand in fish.  Lakes Erabsel, Amatitlan, and Asstlan are o surprise and delight 1o all,
Hiene of cties of whase builders not even s tracdibon 1 kell are {oond throughout Gntemala,

Mhe GUATEMALA BALLWAY = the shortest am] most direct roate for A merd-
eian dnd Faropesn gooda to gl podngs i the ]-!L'!I.ill.lllll' mind (o iiuls gapuirtesd Tron
Guatmmala. At (miteralsd Oy connscton ™ saads o ith the Contral Railrond el
Lheerg b that lines with the Westarm Hatlrosd] to s frivin all peiinte solth, west, miu]
ot liwest of Cvintemala Oy

Theongh balling-i§ made betwenn Amarioan and Earopenn ports amd all mmillvy
jerinks bn Ll Hepaldlo on Ih tmpords gl expairts

Rewalar Hines of stopmelips ply bétweon Mot Barrios aml New Orleuns, Noew
Yorlk, an 1".1'|I'l1ju;'.1|| partee. For frthor mformsation sl ress—

F. G. WILLIAMSON, General Manager
GUATEMALA, C. A.

Your courltesy in meTioming I'.-h-l!' Magarine when writing will ]-:u_- appreciated
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" One Telephone,

Dumb;

Five Million, Eloquent.

If there were only one telephone
in the world it would be exhibited
i a glass case as a curiosity.

Even in ils simplest form tele-
phone talk requires a second instru-
ment with connecting wires and
ollir accessories.

For real, useful telephone service,
there must be a comprehensive
system of lines, exchanges, switch-
boards and auxiliary equipment,
with 21 army of attendants always
on duty.

Connected with such a system a
telephonc instrument ceases to be a
curiosity, but becomes part of the

creat mechanism of universal com-
munication.

To meet the manifold needs of
telephone users the Bell System has
been built, and today enables twenty-
five million people to talk with one
another, from fivemillion telephones.

Such service cannot be rendered
by any system which does not cover
with its exchanges and connecting
lines the whole country.

The Bell System meets the needs
of the whole public for a telephone
service that is united, direct and
universal.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPAMIES

Your courtesy in mentioning the Magasine when writing will be apprecisted



I'L :Fhe KIND 1 USED s
. gt :35 YEEI‘S
= AGO

and ifs

better
To Day

BALDWIN

DRY-AIR
Refrigerators

THE KOLD, KLEAN KIND

do better work with less ice than
anv other refngerator made, They
keep your food preserved in the
best possible manner; because af
their positive “one-way ™ current of
absolutely pure, cold, dry air, mov-
ing swiftly around articles stored,
and constantly cooling and purify-
mg every square inch of the refrig-
eralor.

Many Baldwin Refrigerators in

constant use for 35 years are still
giving the utmost satisfaction

Dan't buy a “cheap” refrig-
erator—it wasles your money
and Is a source of annoy-
ance every da}r you Lse it.

Baldwins are lined with “snow-
white" opalite glass 7-16 inch thick,
vitrified porcelain, or metal. There
are 150 styvles in stock. Specials

made to fit your space.

Don't experiment with new

mﬂkfﬂ UEE I.Il'.I.LF_l'lﬂ‘lr"-'Ti L'Iiﬁ].i

buy the Baldwin l]‘u’* ‘i-:md
the old folks used.”

Sened a postal far aur Mg catalogoe

- THE BALDWIN REFRIGERATOR CO.

99 LAKE ST.. BURLINGTON, VERMONT

| | CLASSIFIED ADVERTISEMENT

For Terme Address Adverfhing Manager
The Mallina] Geogruphie Madasine . . Washington, [l T

ENGINEERING EXPERES MINING, MECHANICAL.
ELECTRIGAL, RIVIL

THOS, B STILLMAR, M. 5 PhaD,,
Cliomicol Engrared nacd .ﬂ-ﬂ.uJ].'l.'i:r.ll L heousi.

Anatyaes aml I nvesihguisans
Address, THE STEVESS InETITUTE GF T DCHNOUDDOY.
Hairmie s, S

WM. GRIFFITH. Cansuslting Mining Engineer atd (ool
gist.  Mpwciallys | Beononple  Gedsloges , Minsne o Caal.
i aredul Hleswiinathiste and Wepeigta o Lopl. Minersl
| #ikda andl Miliees ANy s Here. terlermaewas by Appusind
menl, Elastarn Citiee.  Canl EJ:-E.JH.'I:l'r_ tnidilein, Pe.

WH—L:IIII.MJ ELMENDORF, Ml-llll l'_hiluillvlur M r=apst
sapesience in responaible poutione ¢ oneudation with
W ITRER I1“|.ll1|:I| e, Cnnduf reports o bayers or sl
ler= Mo promotom.  Rofwrence= gindity formishiad

Box 1034, Spolume, "l'l'nlhlm:'lln-rl

ASSOCIATED FNGINEERS COMPANY.

Exammntions, Reports, T onstrue e, Dperation.
frrigation Enterpdncs a Sinecanlly .
17 Ell!‘l‘lhﬂ"_l_ Building Dearer, Coloredn.

The feivemt” mni] muet heautlully illusbaied book publisbed
in asy coismdry a8 greal moontan

“"THE MOUNTAIN THAT WAS "GOD'™
By Jouhrp H. Williama
| 12 pp.. royal Ben, i(Jheeerated woith mimps and 140 vjieswa, in-
Ciiedy i E I Fiereti-« <abne |.IE|- Bspns ml 'lr'|||l||||| Hq|11.||-rl-.| BEEFITER Y,
il® Fopesls, jou greal jantha dle gilagsinrs, joe cavme, i rire.
: 1 |:'-" ek, :Ef"'ll'tlpﬂ 12 eerdn exttn, MAddrees [ Ir “'I]Elﬂ.ﬂl-l
publizher. Tmc MR, |.|.|J|.

E'LIFIEIPE INCLUDING CHEERAM ul Ftl!‘.;l.l.r

T Flhinif ek B ilicn Rkl Ll et et

* 8 nl'. ll1-|:| M HOWABD 5. PMHE
148 Hidge Street Glisies Falls, N. Y.

MOTHIN PICTURE MaAaCHINES,

[T Wiewes, Maghkt
Lartern Siule=, and similas Woandei e For Silé.  Lalas
hajiibe Frdee We mnlan oy Magie Machines, Tl
=lnlen, @fd. [Hefbach & Co, 8K Filibert Street, Phlle-

delndum, 1

The Best Typewnter that Money
Can Bu'_'lr' Cozts One Hundred
Dollars and Its Name 1s

REMINGTON

Mz 16

The Sale of these new Ram-

ington Models has surpassed all
records since the invention of the
wrihing matchine.

Remington Typewriter Co.

ilncorporutesd}

NEW YORK AND EVERYWHERE

Your courtesy in mentioning the Magazine when writing will be appreciated



WhifeRock

“The World’s Best Table Water’’

HONOLULU, $110

and Back {(first class), Five and One-half
Lrays from San Francisco
.[.hl;- F'p.l-]”[l_lllj Il,-.'i||_. &AW, alEsImiat ."i'n'.'rri:l I:“.:'.,U".‘.I
tame diaplacerment ) mmils from San Francisco Apnl

16, May /. May .,|':!- and evers 2] doym, Hound
tnp tekets good or 4 montha Hanolulu, the
rricksd ttractive speod on eitioe wirld tour,  Book

motd mhd seciie the fiest bertha Line fo Tahit
and New Leatgnd—5. 5, Munpoan, connecting
l.'.II!: :Llhllll- fime; --.-'||II|;.:J- "'-I! nl 12, l.'lll'- 21, |'-I-l'l'-‘
29 wic Fakiti and back (24 days), $125, New
E|'|||.|II-J. Wellington), $246.25, bt clam, K. T, 6
riamt s

OCEANIC STEAMSHIP CO,,

673 Market Street San Franciscs, Cul
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the World Trips s
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Three Vital Messages from
the Apostle to the Labrador

WILFRED T. GRENFELL, M. D,

What Life Means to Me
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THE BEST FIELD FOR

The Rich Man
The Man of Moderate Means

and
The Man who is anxious to

acquire a home and future
for himself and family.
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“THE DEN"
Fram Nepadies by W, . Stars, Hedgeson, Canm

Bausch & Lomb-Zeiss
TESSAR LENS

HE. reserve power of a lens is
the very element that makes it
valuable to you.

@] Not all days will be bnght, not
all things will move at just the rate
= | of speed to suit the ordinary lens.

With the TESSAR you have
SPRATT'S Sy

the reserve power to meet these
"Meat Fibrine” conditions. You can always de-
| | pend on your results—results that
T 1l pass enticism.
"Cod Liver Oil" e
W R T LY ‘
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(]]Gn sale b}' pht}l-:: dealers.

Set of sample prints showing
scope of the TESSAR LENS

sent on receipt of ten cents.

(New Photographic Lens Cata-

log at dealers or direct.
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Ceiglumil, niid Berin, Germmnny.

e Name on o Pholographie Lens, Micme
2\ scope, Field Gloa, Loboratory Apparalis,
/ Ernglnecring or any other Sclentific [In-
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Bausch £ [omb Optical @.
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THE A. LIETZ CQ., Distributors, San Francisco, Cal.

SEND FOR FOLDER

A NEW COMBINATION
OF PRISMS GIVING THE
HIGHEST LEFFICIENCY

As the Prism Binocular is
1o the ordinary field olass,
=0 15 the Hensoldt to the
ordinary prism binocular.

Adopted by U. 5, Navy

I AROUND THE WORLD

Two Separate and Dstinct Parties

TR:WELEI?S
CHEQUES

Big Journevs with Little Care
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nooks and corners
} }

rather exclurive

i M giam ot
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Your courtesy in mentianing

ek AMERICAN
BANKERS ASSOCIATION

When Traveling

Carry “A.B.A.” Cheques

and thus avoid all trovel-fund annoy-

ances, They are safe, self-identifying
and good everywhere —Abroad and
Al Home.

Take a book of assorted denomi-
nations (510, $20, $50 and $100) on
yOour next trip.

Descriptive Booklet Free on Reguest

BUY THEM FROM YOUR EFWN' BANKER

|.'I-I F RINE (D8 VENIENT AFPL
BAPAL S THUST COMBLAY F vaLl, 37 h':l-n*'n- T
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‘ SECTHNED SECOND

e | " Srenes frmm Svery Land ™ |50

By GILRERT H. GROSYENOR

HE Second Series of “SCENES FROM EVERY LAND" ronfarms about 3K illudrations
printed on the best of paper, is sewed by hand, and bound in red eloth with AN aHracive
design in three colorm Lonsiderable desciiptive matter i nnnted wnder tha pictures
The book alvo contains a list of ahout LODD of the mont useful books of teavel and wiseks de.
scriptive of natural histosy, garettecrs, atluses, etc. Persons ordering mote than one copy can |
have the volumes sent 1o different sddiesaes, iF desired. e

TWO BINDINGS —waw in vndd chath, anisiic, srvicesbie. and srrctive, $1 00 fodipalil s he sther, sutiraly leather.
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Chicago Beachi Hotel"
vimerican or Envopean Tl )
combines the restful quist of the country and seashore with the saieties of a greut
sumtner resort City.  Only ten minutes” ride by express troins separmtes the theatre
aid shopping district from this detghtful spot. Here, surrounded by benutiful lawns

and flower-beds, tennis courts, etc., you cin enjoy the cool, reéfreshing breczes of
Loke Michigon. For the bathers the smooth, sandy beach s near by, Orchestra
every evening adds 10 the delight of promensdes on its 1,000 Teet of brosd veranda,
450 large, atry outside rooms. 250 private baths, Every comiort and convenlence.
Table unexcelled. This finest hotel on the great lukes adjoins the great South Park
Svatem, famous for His golf links, lagoons, lkes, bowlevards and horticultural attrac-
tions, Tourist, transient or summer guest (5 welcoawed with true Soarthern hospliality.
MHlusiraied hooklet v reguest o Manoger, 5131 Bowlevand and Laka Shors, Chicade

Most Desirable Works of
Travel and Nature Study

Hy
CHAS. WENDELL TOWNSEND, M. I

A Labrador Spring

Til-r_' L-hu-[ -Tl|l|1- llf E'I T'l'l"l'fl'll’li"rll'-l-ﬂ- Tik-
ciban trap o Labmatdor wns n |I|:1'|:l:.l_l|' af the
barkaf noithern sprmg, wiarth s melung
wncvee-banks, 18 buarding bude und proces-
mon of Bowere, its mgrating bieds and
bercdiann, and the vaned sprng actsvities of
bts white setilers. Fully illustrated, Clath

| 2erve, $1.50,

Along the Labrador Coast

By Churles Wendell Townsend, M. D
muthor of “The Birdes of Essrx County.”
A most readable and timely sccount of
a trip tothe Labrador coast, giving full des-
criptinn of the sceneny, climaie; poaple,
Ao and faunn, histney and tradition ; hike-

wime foules of ravel and acecmmodahon
frir intended wiaitnrs. With numerous -

|ustrations and map. Cloth, [2mo, $1.51,
ALL BOOKSELLERN

Dana Estes & Co., Publishers
BOSTON

FOUNTAIN PEN

F yon were (o buy a pen so con-
structed that it couldn't posnibly

leak, —

Oime that vim coald esrry anywhere apd in
sy presition m vour pocket of Ly aned Epasw
I Wi .|||1||||,|:|_-::l' Illt-rl;ll-'l': ]
(e thai would swete imtastly  withois
hialine:
LClne thal wookd bever vwenl or slam 3 our
Feti e,
Cine that woold ERITY ull q‘rllll.'l iuf |-'I1-5|"lr

You would fosider that foomiuin peb
very nearly perfect, wouldo't you 3

In every detai] thars ust th= kind of pen
vou get wiien you buy o Moore's Mon-Leak-
phle. Proces 82,50 —%3 50 and up.

Ak your daader for . T he haan't 72, send
me b namme wrlhi yoar own, amd we will fo-
wiirtl iim an assaprimest om \'u'J!i.I:II.':lrlu LAD

¢ bt
Ao’y Mon: Leakahle 5Taler ¥4°' lma,, i ot the
ﬂ:lm.‘{r-'l]:n: ;41:!11I;I:Ir|.'l mare gl il i-.l:l]'l:i.dﬂ'_
Aduma, Cosleing & Fostar,
23 Fedural Strect, Bostan,
Selling Agents for
AMERICAN FOUNTAIN FEN CO.

Your courtesy in mentioning :|-':‘-1:-Haga:i.u: when wtiting will be appreciated




JUDD AND DETWEILER, Inc.

PRINTERS

We make Booklets
a specialty of Catalogues,
Le¢gal Printing and
Bri":fﬁ" I his ."'1_i_|:|_!_|'!i"F|'|.|; is frovm LR thﬂ“‘ {"'r;ldf
ds, and i v (¢ jal
Records, an af Lommercia
Ogt=of-town Work Solicited
i Mqis i 5 B
Motions Uwi Phones I-’nnlm;.f

420-422 ELEVENTH ST., WASHINGTON, D. C.

‘ ............. e .
‘, " GRAPES, from their most health-

ful properties, give ROYAL ita
active and principal ingredient

_-1_='.;';' :

;: * ﬂom

Baking Powder
A ﬁmfﬂrcf Iy Pure

It is economy to use Royal Baking Powder.
it saves labor, health and money.

Where the best food is required mo other
baking powder or leavening agent can take the
place or do the work of Royal Baking Powder.

SEND FOR_ A COOK BOOK FOR CAMPING

Address: Adv. Dept. Royal Baking Powder Co., New York City



THE

WASHINGTON LOAN AND TRUST COMPANY
WASHINGTON, D. C.

CAPITAL - 51,000 ,000,060
SURPLUS - - - - +850.000.00

CHARTERED BY CONGRESS OF U. 5. AND UNDER THE SUPERVISION OF THE
COMPTROLLER OF THE CURRENCY

SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL DEPOSITS

ACTS AS EXECUTOR AND TRUSTEE UNDER WILL AND IN ALL FIDUCIARY
CAFPACITIES

BUYS AND SELLS FOREIGN EXCHANGE
JOHN JOY EDSON,

PRExinENT

CHARTERED: 808

GIRARD TRUST COMF‘ANY

PHILADELPRIA,
CAPITAL AND SURPLUS, $10,000.000

DFFICERS
EFFINGHAN B MOIRIS, Pisuicdeat
WILLEAM NEVBOLD ELY | st Viee. Presidos ALBERT ATLEE JACKSON 24 Viee Pramdent
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