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THE FIRST DISTRIBUTION
OF

THE ELEVENTH EDITION |

i OF THE

ENCYCLOPADIA BRITANNICA

Applications at present prices can
only be accepted until May 3lst

HOSE whie in¥es already recelved forms for maklng appliestlon showld ssod
Lhwim promptly 1o The Cambridge niversity Press, Encyalopmeadin Britannios
thaparcment, New Y ork, wed theese who have nob el avaiied thomwanlves of
the epporfunlly to lvarn [nill pardi-olars of the new sditlon (peloas, Blndiog. sl |
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SUBSCRIPTION LISTS FOR THE ENCYCLOPAEDIA
The Advance-of-Publication Prices Will Then Be Withdrawn, and

N theae 38 Volumes and
Iluﬂtl, All Human
Thought, Learning and
Achiovement 18 Rewviewed
and Sommarized in the
Light of the Most Recent
Hesearch, and Dealt with by
an  Editonel Plan which,
Whils Affording a General
View of All the Main Sub-

jects of Investigation, Gives

Independent Treatment to
Thounands of Minae Sub-
fecin in Short, Lucid Articles,

Tha Edcyclopaedina Britaboics b Hght, sasy-ti-hild lodia papes
vilumes i® covw essentizlly = boos Ior
mrm-elalr resdlng

mivance information imbeating the approximae  oequirements for paper and  bindine materials wifl be
spprecialed whett it Is conshibered (o) that oo pir cent, of the ordess now “in hand call for sets printed on
Imla paper (the voluines betng it abe fnch thick)] (2) that o wiew of the Jemand for the Enciclogandin
Britanmica tn this survel and oaeial pivie if hue been pecesausy o contract abmoad for deliy ey thin yvear of 2,000

tons of Jodin paper—equal by the aspia] outpdt of all peodocing countries; smd () that in the e ol

Amierican otder, this Todia paper most oll e iwported, oune being made It this country.

Complete Publication . .. ..o pais |

as mow heen mmaches], hoth in the TTelied Staten

nred In Englomel., The work i3 in course of Jdelivery, aml the pressur ndvertined werma of szl ripbon, at apecially
low mites, will ondy apply until pext month, Five printing estatdlshments and fous hindesies are pmmeed 1

the- mpnndscture, which s proctddiog sapidly and upon sl altogeither withomt precedednt in publistEng,
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be the ultimate price for the zsth Bdition in the cheaspest form.
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BRITANNICA WILL BE CLOSED NEXT MONTH
a New Schedule of Higher Prices Will Go Into Effect

THE Editote Have Cut a
Cross Bectlon Thraugh
the Tree of Kdowledge An

it Stood in 110, CGiving &

Complete Inventory of All
that s Known In Ewvery
Field of Efort that Can Pos-
slhly Intetest or Cancemn &

Civilized or Intellligent
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More than Forty Million
Woods, written by Fiftesn -
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resenting All Civilized Conn.
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Ehd arfanged w10 ke the purenit of koowisdgs
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The Occasion, and Its Appeal to Intelligent Persons
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I INTENDING APPLICANTS FOR THE NEW EDITION OF
THE ENCYCLOPAEDIA BRITANNICA

are hereby advised that complete publication of this work baving been reached,
the concession alfowed in retarn for advance-of-publicafion subsciiptions, buf
without immediate payments, is about to be discontinued and will be definitely
withdrawn from May 31st, when a new schedule of ligher prices will

have effecl, both in thix country and in England.

CAMBRIDGE UNIVERSITY PRESS

The New (1ith) FEdiudon of this Celebrated Work is a Fresh and Origioal Survey of

Human “Thourht, Leamning and Achievemont to the Year 191

antd Iudex, is in two forms: —

The work, ko 28 valumes

(1) On INDIA PAPER (very light and opague) in Three Styles of Binding: CLOTH, FULL
TFLEXIBLE SHEEPSKIN, armd FULL FLEXIBLE MOROCCO, the volumes to ke ONE

INCH THICK (960 to 1060 pages)

The fndia paper imgression bomad (n either Full Shoea or Fall Morococa is strangiy recommensied.

(2} On ordinary book-paper in Three Styles of Binding: CLOTH, HALF MOROCCO, and
FULL MOROCCO, the volumes te be 2% inches thick (260 to 1080 pages).

A Great Advantage to Immediate Applicants

HE Caembridpe Umniversity Press baving  assumed
control of & book which deserves the widest possible
distributjon, #ts cheapness wiag an essential factor of the
undertakitg. The last completely new edition, the gih, had
been sold at £7.50 a volume (Cloth), To place the pow
Eleventh Edition, however, within reach of the greatest
pumber of persons could best be accomplisbed by naming,
hefore publication, the lowest price that was possible witho
disregarding the question of profits. Subscripticns in
advance of publication are usually called for in order that
funds thus obtained may be wied inproducing a boak, I
the prescnt case me fSiyvmcs! &5 piee dedirad, but early - sub-
scribers are, on the contrary, offered a substantinl premivm
i i fovm of 0 special temporary concession i price. The
Syndics of the University: Press are satisfied that, in respect
of clieaphess, no publication wimtever is compamble with
the pith edition of the Encyclopredia Britannmiea at the
‘‘advance” price.
e whole plan of publication is one that invelves the
comtinued investment of larme capital in order to give the
public the complete worly, instead of issuing i, as was done
with former editions, volyme by yvolume, and by fixing a low
preliminary price to ¢nable s large number of persons to
snbscribe on the most advantarecus erms, but making ne
payments until delivery.
Prosp F | &) Fprecimn id o Tindia g e
15T H:m;ll.ﬂp p.|u'u'::1¢!:.|:ﬂcfft.;l!u{ I:‘J.I L “Llﬂ' .
below, tear off this camer, and post ta

Tmmnbridge HAntverstly fivess

Encyclopsedia Britannica Department,
35 W. 324 Si, New York

$4.00 A VOLUME

s the Belore publication pice for the
Cloth bowpd coplés on  ordinery
paper (oach wolome  belog & large
quarto, of from oo o roho pages,
and contalining an average ol
1, 500,000 watilsi, and B4.25 i the
price for India peper, bound in Uloth
(sieh volurme bat | dnch thickd, and
cxptainipng exacily the sane contenis

To be Increased to $7.50

a volume

Tt & lntomced thit wliver May 3iat
the price sjiail b incresscd, tha fiost
Incredass 1o go into sifect ooy that
late, annd the work will eontinue to be
skl oo anwicending scals ol prices of
which the wltbmate fricowiil be$y .50,
plie mogeee b ihat of the gih Ediiion,

Terms of Payment

A e eficwry, Vg caxh price int
e spelal rate ol L0008 valume far
ondimary papes, and 425 a volums
for India paper) muy Le pald bn {all,
nemt g allhght Incresee may bae divided
bittes 4o &, Or 12 mohihly pavignie
Pavment  will alwo be mcoepipd * in
wanthily imstalme=iie of $3.00 ounly.

+ 4 specimen plates, sod form of applica-
petarn of st I thie peader will write name and address

fNp apenis or canvassers sra ergiloyad., )

N oerrm—Thgee whn em coples ol preshos e of g
ERNCYULOPELLS MREITANNSPUA (oW i l'l_l it |
wiv toquenierl fa dilvian e of e fat, slanrly il ting

whiich wliliem thee puosse s dgiving oo el plilislre sesld

wminiber ot vidineen ), amd () Voer wiahs L pusthioes Biv new

efintn, will be bdormel bow Giey o disptes ul el

ald diliens &b w Laiy valudiling,



No. B - Twelve Siee Dpen Face—Thin Model

After 17 Years of the World’s Best Watch-Building,
the Hamilton Watch Company Offers Its
Grandest Achievement

The “Hamilton” Twelve Size

TWENTY-ONE OTHER STYLES [EVERY ONE A MASTERPIECE

For Sale by ALL First-Class Jewelers

HAMILTON WATCH CO., LANCASTER, PA.

Makers ol

The Railroad Timekeepers of America

Descriptive Catalogie Madled Free Lipon Heguest

Your courtesy in mentonming the Magarine when writing will be apprecinted
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|| When You Think of Investment
= Think of High-Grade Bonds

The tbore one knows about high-gimde railrosd, munmipal, and corpatation
3| bonds, the grester becomen the conviction that they are amonyg the strongest and
! best secured tvpes ol investment, Their marketnbility, wheteby they may be

g convered inlo cash either guickiy or on reasonably short notice, makes them a

|

i

o — ——— -

11

il
Il

i
Lik

valuahle smet under almost any circumstances. It 1 theeefore not surpriving thint
diseriminating investors are turning more and more o high-grade bonds,

Hdidii

T
Il

== Bonds mimply represent s mortgage divided Into several parts. Each bood af
= any given issyue has identically the same security, the units being usually §1,0040,
rometimos 330, and in & fow cases, $1I0.

|
TN

11'
II

The " splitting up " of the mongage in this manner facilitstes distribution, and
ardinanly the markest for an meue of boneds is brow dened 1n propomtion o the eateam

iy which the bonds may be held by investom in geoeml,  This s why modern

batiking frms are careful to give their bond tasiies the widest possible distribution
among myestore. A wide and discriminating owneeship of a bond issue v one of
the best evidences of conbhdence in the true value, earning power, and management

of the property.
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Coupon Bonds

|
e

Each bond has attached thereto emall interest certificates, commenly known as
“ raupons,” which arm usually paynble semi-annually. For example, the coupons

attached to a 31,000 5% bond would represent 52300 each, or the interest on the

band for mx monthe.  As the couponn become due they are payable to hearer at
the fiscal agency of the issuing company,

ITTTTITTITIeN
it

Ordimnnly, the owner af & bond detaches the coupons as they becom= pavabls
and deposits them ot hin bank for collection: or he may have them cashed by his
invostment banker.

|

1§ yvou buy honds through reliakle and experienced investment firme, you may

feel assured that the bonds are what they are represented to be, und thar every
precattin has been taken to safeguard the invested capital,

r
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Wrrite for Bond Circular Mo, 438, " lnvestment Securities **

Washingion Conesponest - Spencer Trask & Co.

CHRIS COX DAWSON
729 15th Street 43 Exchange Place, New York
Albany, N.Y. Bosten, Mass. Chicage, L],
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Members New York Stock Exchange
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FURNITURE
Which Sugeests #he Excellence

of an Older Day

Pra it -l gt

cE L L E L L L L EL L C S

e

it HE Table or the Chair of former
days, to which Time has lent its mel-
lowing inHuence, owes its survival
in the frst place ro its ornginal
beauty and to its honesty of con-
struction. T'he same beauty of design, the same
worthiness of craftsmanship, the same integrity of
material, distinguish our conscientious Reproduc-
tions of the master-works of olden times.

W
e |

Uit Furdlture 15 to be had oply at our Callerties i New York.
We have no bhranches,

Netther dp we ssue tlinstrated cats- Car oo, " The House and 1ts Men-
logmus, bt we are at ol times gl o ishing,"' eopinasiy-illistmted with etch-
e tiler any asgistance wi cab to thoaewho s, will be foum] belpfully snppestive
will formishusaniodicntion of theirneeds 11 thie exireme

Pt

R S

34 and 36 Wist Thirtv-second Strect, New York

i‘mﬁmﬁmfﬁ

M me o owy
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Your courtesy in mentionung the Magazine when writing will be appreciated



Slobe-Wernicke Elastic Bookcases
add

Protection to Convenience

The SlebeMWernicke “‘clastic”” bookcases are not
only selected for their appearance and convenience, but also
because of the protection afforded.

Valuable books especially should be stored in
Slobe Wernicke dust-proof und non-collapsible units, because, in
( ”'l'-f:'-':l']"Jil'L such as fire, they can be |'|Ilh kly and e i1 aly removed

with the contends intact; where, as it 15 ofttimes |1‘|]IH--1 hle to

protect books froom fire and water on shelves orbuile-in bookcases.

lobeWernicke units are made 1n many different
styles and I|||1~|ac= to harmonize with appropriate interiors for
.*'.".-s ne, oftdr and it tbranes.

Catalogue illustrated 1n colors, also copy of “The World's
st Books,  as compiled by such eminent authorntes as Hamilton W,  Mabie,
John Ruskin, Canon Farrar, Dr. Elior, Sir John Lubbock, mailed on requess.

Carried in stock by nearly | ,500 ogents, but where
not represerifed, we ship on approval, freight paid.

Jhe Slobe-Wernicke Co., Cincinnati, U, S. A.

el iRk, AAG.AT Broadwar CHE A, FIS 228 Wadmal Mvrnge
ROSTOMN, 9193 Feders] Shvest WASHINGTOMN, IZJVF S N W

| | -

Your courtesy in mentioning the Magarine when wrnting will be appreciated




Dickens

[(1812—1870]

“The Master of Smiles and Tears"

HIRTY wveam agn, people talked about the **decline of Dhgkena
Toeday thut is past, Dhickens continues to resch the heart of humandty
as dies no other writer of Aiction., The world sl makes metty with

Pickwick, slindders ab the hrutalities of Kill Sykes, rezponds with o eympathets
smile to the undaonted optimism of Micawher, and theills mt the tragic fate ol
Sidtiey Carton.  ** The English-reisding peaple evervwhere, "™ v Domld G
Mitchell (Ik Marvei ), ** huve tnken Charles Dhekens to their heorts and thes
will bold him there. God bless b memmory ! It shall be preen lor un alwive. ™

The Right Time—The Right Set

OLUR library is not eomplete withowt a complete set of Dhickens.

You must huve all the tales of this, the greatest siory-teller of the

English mce. In view Of the centendry celebration ol the hirth of

DPrickenn, no time would be more appropriste for those who have ho sutis-

factory set o Ihokens, or none 2t all, 1o purchase that best geacral Bhrary

editon, the UNIVERSITY, m #fteen splemdd  three-guurierns leather

SIDNEY CARTOMN yodumieds, § g aet contams all the novels of the great moeter. Trodn also

oM THE SCAFFOLD podgue i that to the text of the novels have been added enticnl eamments,

O fr i P, fr bt i ||c*.;-:1, LU |'r'|= !._;:It:ll!lin{"l.'l 1.-=:i'.|.'Fr=—n I'frl'@::lr-n nr_l:lljiﬂ.ﬂ_i.:::ln.:rrlmrl'fhl_j Fu i[?

WA ey odoa o Bl value. Contnbotions appear from mombers of the .T?“ eni family as well o

i iratiue: foe bt weal e p lrom some of the most brillisnt of contemporury eritics.  The volumes are

_Jf TNl e a e faliy allustruted throughout, cach one contiinibg 3 genuine photograyvure
frontimpiece.

o dw piusw I haow ever bmacoy

A Special Dickens Centenary Offering

3 Additiensl N order to promote the snle of EPhckens it tlos tone,. we dall present to every purchaser
| Vals, FREE | of the UNIVERSITY EDITION, three additionsl volumes, uniform im évery respect

with the noyvels sl contpinmg (1) alife and entical estimate of [Nckems by yanous
erninent handag €20 the beat of his letters, speeches, plays, and poema; amd €31 an entlre volume of misecllunsous
tabrw il EErtchee, eesmily oallitetes] i pifr Sl DiTh=tal sl fuws=ssafhibe spusres. Thr three phlmesea] enlemss w i e peeseiand (s i @l

sbecribees 3 the THIVERSITY FOITION ussd fordey s, ‘T cooprnin o thesn sulumes will poaitively mot be funnd in any
ardlasry s of [Mokeos and wroe e make the DY ERSIDY EDETION peosiacty i sstpee

Stampa’' FREE shipped by un, ineluding the three additionn] volumes, will contain a Dickens Tostd
momal Stump Theie stamps are handgomely prnted from o steel-engraving
boukplate atvle, und the proceeds from their-smle will be turmed over to deacendants of the author ay 1 testimaonial

iy LFickotia® Wieteaitingl (amne, Dosts uf tbe UNSIVERRITY EDITION fuvs pursiassd Cles wiampi will ) oppoe. g8 J wilijes s fil fifor

TP — I E further nonounce that for the present each volume of the UNIVERSITY EDITION

The Coupon Brings the Books B
for Free Inspection COUPON

HE books will be sent uoywhere foe & Avesday inspection, the The Univorsity Soctetr,
three additirnal vilumes being aldppeld with every st T he MNew Yark, N, Y.
coupon will bring the booki. Send no money at this

time. [napect the books earcfully. i ¥ou ure oot satished, return

Flitisr Vi deitd porpmal, il rcemimmicboe . @

: et oFf ik LHIYVEESTY HLEEESS 118 sald
them it our expence. I you ste, tetmin them by sending us only T i N
RLOU ua frut payment.  The balonee may be pad at the rate al $2_00 ‘et B Dishini Tesmusal W I
pmonth.  You will be surprised to learn thot you ¢on get the fifteen bmelks. 1 aabisbicoty, §ahad] pii poa §1. [0 it
Dby volumes now for onlv 229 L2, The eircomsiances sur- b Gy i1 et ¥ B et kit e
rounding this offer and the unusual valoe given, make it oy vt A e T P T
something that you cannoet afford to negleat. Write aft onee, s Ik b

TR AT
- “ iy, ¥ &k LRy Rk B
THE UNIVERSITY SOCIETY Nesa
44-60 East 23rd Street, NEW YOHREK, M. Y. o
& FFEin g F
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NEW NOVELS

IMPORTANT SCRIBENER BOOKS.

The Patrician

By Jons G a1 8W0Re iy

Clarmty of  thoadeht,  genmmne
[iermry saitity, sssureel pi-stal
s, A calin-aad ol Fpassionate
view ol i, charnetesing Tl
Fratricdan.

CHewr pavee liuts hatve ever e
fare partrayml, or can over hope
ton pactrayv, with sucl alwolute
truth the strupele ol honorable
wanhoaxd - fo do 118 oopeiHete
ifoty, " = Hoslon Frawscripd,

U The somngest yonpngs goelil sy
e o Aaplendid erentare—almost
worthiy W sl Vesirle o o
Meredith's great women
— Nt Yark Fones Soid Keotrss,

S35 wel ; posdpadd, $i_g%

Brazenhead the
Great

By MATMIE)

FLWLETT

T, Hewlett teturnms to the
wivie gud atmioeplieey of ' Little
sovels ol (v’ sl ™ Y
Canterbory Tales, He tracca
(e wilvenburous cuteer of o
pied lnyval soldicr of fortane - n
brarms Sharacior. a =t ol oof-

bined o' Artsgnsn and Corano,

51‘ -| ¥

Brother Copas

Ay Sig A T, Ohert 1 ek - T

A mowel 1 of deligntfalb himmi
churnd'tnrs sy himan that eyrn skl
By saes whioem 1he venrler doses mot
e heghle W srnibpthiioe= 1t triln
v o) BEELs gheE ageiine wRcesistEmi=]y
[Fa el e 1l Brokee=daeg 6l eom
tEeaeEn whin ke i el pictsiece ! dl
a hoepaind for e destliuie frope miali
Cloms, guarmelnome grsada 1 HEIr
irereelfialy opidimuiels, B0 se Tl ood hoansor
wrpld whimedicil sdveninres =guaite the
et Clion bee s=srk of ChatcteErisat
Lirak 40 ' e vt e e

Lr a2 wit poatiage £

Master and Maid

Thiz leive stors of . Eruie Iash #let
Tanflie Chatine]l. coswvinclng o the
chiatie WEEriTHIEE] G Jict Tsoviiese lier
fascinatiom for the rouler s e sirong
o te = for the enee, winesn, il ohil-
gren who coette o 1806 Jar oo bt i
thnee bartweoci Lhe Dol s covwm

b js maf | popfps il 35 77

West in the East

From an American Point of View
By PRICE COLLIER
Anthise of " Englanl and the Engliash from an Assericon Pabnt of VView "
which 8 now in Bth Ametican and Sth Englah Edition,

Thas demals with Toalia an (e wov in which thie oilier
book lealt with Englaml—in a wiay which 4 preaninent
Euylish newspaper sanl " will attmct workl-wine atten-
thon. ™" L discusses with potabile frankness am] sugges-
Hveness the new responsildlities that hove flien to
Arpetica 1 the ORént anrd thie amlatmos ami]l fature of
Tapan oz they are likels to affect Amerion. 1t discosses
vl dn feesstt obmervation atbil o setme ol the truly signif-
cunit thie HEnelish sadmindstration in Dl and the writer
slypws o sl of ertere fniress auch as 18 s bdotn showsen
it an effort to understanil another naticn s proddenms.

Alvovrsthier " The Wesl 1 e FEast ' s full ¢ miost
vital dipenssion of mepiftcant guestions that are daily
Bircoming maore Sportant o tJls oot

K50 el postpand, Ki.65

“"Engload and ihe Engliah"" haa just been pobfiahed (n o smaller
aditinn, completely reser, af the rmoderate price of 75 cents pel.

Three Thousand Years of
Mental Healing

e Gikomc B, Corres, Presddent o) Acalis U obversily

Aa the curative effeet of mimd over matter (s more
svelematically practices] norw Llen eyer bfore dince the
riag of wwxlern solence; this s & ook of extraondinary
aptl curbous fiaterest, D o Cotlen snives L hdidory of
this mavement—a history  far lomiter atwdl of a2 more
R enoas nnoestty, an appears from iy anticre’ = pnctor-
catpue nmd fasamatinge reconlof ridics, talisenans, amnlets,
clhorres, ard healars, tlao mest peupls thnk—as prac-
treid Dotly Assilependdent of ol pssocainted with religion.
He ends with an iHluminating-stueldy of the Lealers of today.

Ko 4w mcd - posfpand, Xr.635

Trails of the

Pathfinders

Tis
LaEQRGTE NTRT [ eHIN N LT,

Tetls the stories Of the
et nobiidd enrly pHoicers,
largely 1o ther own lan-
pige —Alexander JHenry,
Jomathan Carver, Alexindes
Mockensae, Lawisanl Clark
Zelmlon M. Pike, Alvxan
der Henry (the Younger|,
Hoe Uiy, Sarhue] Parker,
Thomas J. Farnbam, pmwl
Fromont.

fidmatrated,
$i s0mpl - peidap e exled

CHARLES SCRIBNER'S SONS. FIFTH AVE., NEW YORK

e
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PERHAPS YOU ARE NOT ONE of the
et 1Y =Y el TIL el rrjoving Lhe IRIRrEsHOQg piglils
al the CHd Warld #

Blarsim
Linl fajn

il well ean Eelbe] i

e has prevented your takomg
rolmey—you faiad

e amil [o I-:I.! thye |.||
latlaz sad T ien

i D &) ..riu':

| arcrnaty i ERO aENCAlTg
remnain @l lsain
Ehipdl gl ||. Vs Fie | | el |.|..r.':|-'||:_

Perbaps, ton, vou nre Bol aware af the fact thai

vilee of wsuch a
alll the p EE_u_lu_:-u. EXperiences And i

tmur may he had for a tithe the cost of sn nctusl toor,

and without stirring from your awn threahold 7

We gre prepared to demonstrate this to you,

I wou wil| avaml yoursell ol Hela opponusdy 10 s
the Burten Holmes Travelogoes, vou will setun
mare wvid recallectione of a tip threugh the
it ..| e with the [amnous world-trgveler,

i e
] .'I|||:|_ .

LR T lit

I:JIIII'.I-I |r FiMTEFEE, @A | CIETEEMEILILA N BEe] |.'-|:-.I" ihan 17 vou
liacd mim s L A .'.l beruy alome

|1| 5 T O 1.r|. '|||'_I|'; |..l.| Ty I".Ill |‘i|| 1] gd ! ur.f-'-:.l.'l
Lisbisre wour eves the beguties of travel In fovegm lands.
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BUD:IQ, HOLMES
VELOGUES
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|'|||||'.l'l1-l'.|lﬂ. = 4 |...-._J.| OECE man

pimmably dlististed by over 3000 phetographs lakes
aft the B I'-. Wir. Holmes bamoas
m epur ower OO0 mules
of the most imereting countnes and coez of (e wmld

||-|-:!';l':|| i, e REEED F T

P oad Tt oy Vol
il |'I;|l.|'!_ 1 rEh forty

It would cost vou S50,00000 und meny
vearn Gl your Hme lo 1ake fhess st o L lein £
Iake o word lor o

WRITE US TODAY and we will send you
A bemsdully  dlustrated booklet . conbsbiang  sampl

pages and  codor platea—a  full descnphon ol
l.l..'.,'l,l |.|l'.| Id'-l Y oiila Iu.'.-. yurl IBafy pMiHE 100F

TRAVELOGUES lor & few eenb o dmy
Mail the Coupon Now g
McClure's
Tourists’
Agency

44 E. 23d 5,
MNew Yorl
City

MeClure's

Tounrsts'
Agency
Mew York City

44 East 234 5¢.,

Cientlemen:— | am  interested  in

the Burton Holmes Travelogues
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LIFT-\-'.-S.NS can be provided for immediate loading
in any city in the United States or in Europe.
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Wh:.r We Need a National Law to Prevent the Impor-
tation of Insect-Intested and Diseased Plants

PESTS AND PARASITES

By CearvLes LestEr MarLATT

Gy THE Brrear oF Extosmonody, U, 5. DEPARTMENT OF AGRICULTUKRE

With Pheforraphs from the U, S, Department of Agricaltvre

HE United States i3 the only great

power withouat e otection {1

the mmportation of meEect-mifested
or diseased plant stock., Referrmg to
L Uropean powers ondy, Austria-Hungary,
I"'rance, ‘|-I‘|"T!|'I"I.'[11.,_ Huﬂ’l:ll |, Swrteeylmmd,
and Tarkey prohibit absolutels the entry
itom the United States of all narsery
afok,  Char apples and other Traits are
adimutted only when a most rigid exani
nation shows them th be free from infes-
tation.  Most of the other BEuropean
countries have very sttt quarantine andd
mispection laws, and the saiue 15 true of
the mmportant English and other colomal
ARLSRLES AT RS

The Limted Stites thos beccimes a s
of dumping grouml] for refuse stock.
Dhiseased live-stock may e, and are, ex-
cloiled by faw. Dot diseased o mnsect-
infesten] plants have no bar against their
intresfoesion,

A I.IT{IFH:FEI".' enforved quarantime imEpec
tion law m the past would hayve exchaded
ALY, i oot must, of the Illl:'t:.g'H prsect
enmiles which are now levving on enor-
mous antual tax on the products of the

ftarmis and orclerds and foredts of this
cointry.

FOrREF G DRIGTN OF AMANY OF

PESTSH

R TN=ECT

FFully g0 per cent of the wmportant in-
jurichis nsect pests an this country are
of fureign ongm, Among these are the
codling moth, the Hesstan fly, the as-
paragis beetles, the hop-plant loose, the
cabbage worm, the wheat-plant louse,
ovster-shell bark louse, pen weevil, the
Crodon bug, the Angoumias grain moth
the hwirn fiv of eattle, and in compara.
tively recent vears have been introdneed
such smportant pests as the cotton-haoll
weevil, the San Jose scale. the pvpsy
brown-tai]l mnths into New F 1|];:'|ur1|: 1he
Aroentinge ant into New Cirledns and 1he
alfalfa-leaf weewil 1o Liah.

Vi hale it 15 true thar certain classes of
i.ltjl!r!'-"tl;'- 1] [HEELA, such as the hovse
dy mid other household  irsects wlbels
may be =imlarly carried i ships” cargn
or tit the jacking of merchandise, luve
been mmported. amd sull wall be, in spite
of any quarantine law, however rigid, i
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THE GYPsy MoTi { Porthetrig duspar)

Fig. 1. Male moth. Fig. 2 Female medk Fig 5 Male popa.  Tig 4 Female piipa
Fig. 5. Egg cluster t' g 6, Cnterpillars: the largest are lees than half grown

Tl gviwy mioth i ofte of the worst forest, pests of Eaorogee,. [E was aceul ptally aptree
duced into Mpssachuseitz go veurs ngo, amd has pow spreead to the adjacent  States, of

Comecticnt, Rhode Tefand, New Himpshice. and Miive, |t has been tecently Brought into

||'|i-|. civianteyy «m '|”'r||r||r|[ stivc ke siul taken b o !lll ..'.illl-'l. i) el [MAETTER 4 Logrisiana ol
(i, There d8 grove risk of itz becoming distmhmted over the entire  Unated - State I

hing abready cost in New Eoland, i oerd eflorts at eomirol, & good iy miliions of
r1'|.||i|'l'|-.l afil ablidnalel 1t becobnse I,I,'i|||'l1|1T|",'1|| 'i','| 1!'.r" IIIII[L'J ;".-'I |L £, 11.:r|'..||.;|. Tm E'! 'i-'i-'ul'.llll Ill_
hevond ealenfation.  Every effort shoull be made to prevent o further intreduction of this
and ther equally serions forest pestd from Europe amd Asia
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Aiter i i e are halt arown they ke fiar
eEr i luails | REEmnill] 110 ikl s
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b essenbally troe that the great mass of
the foreiga Insect enemivs of orchards

CLETIE 100 ool fnrsenry .l.III]
o w - - I | |
mmental stogck, el meght have been
kept ot in large measure, if an efictent

iuarantme bod - been m operattion.

il Torests have

of mpple waorn, o
a loss. i eost of
simd mpury o trat, of 16 milliom dolkars
A vedr: the i Jose scale, stymflarkts
loiss oif _IIF-I'IEI'.-'l and eonst Ol treatmeit of

ra mlbion dollars a vear: the Hes
v, the most important enermy of
weat, probuably causes an amionl losk of
S i bon dollars, amd i some vears-this
AT hax reached the enorm ats totil ol
FHs i
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b dollars i
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lhe Argentine ant s destroving eitrus
echards i Lowistama. and has spread to
e Drampge proves of soantheen California
Flie .I.ET.IIh._-: il.'.|| WA |_-1':| ||r-||l;|i|1Il. AR T
tirced an pucking of f o
|.[|F"|'L has destroved] hundreds of felds

of alfalfa m Utiah, aod 1s spreading. to

anmants 1 bt 22 oml
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eftorte at control, ol counting damage
it all, wpward of 8 million dollars a vear
[ addition to ths,
Iment ks
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1 Eli s

the tiabional eover s
APPTOPTIALINE S300.000 3 Vesr to
g 10 eontmolhing thew pedts al ne the
highways, and by this means check thei

mare ragnil distribttion. In spite of fhese
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FHE FOOT F AN LAk TREE

The light eval patchs

letwecti the moths dre such cge-tmsscs

efforts and thE enidstmons expenditure,
these insects are slowlv spreading. o
greal domage 15 done yearly 0 wood-
1.:L1'u|-. ilr'r'--L[r.- E'-'-~Ll]|-"-. ami}, crehards.
The dissenunntion of these two pests
over the whole Lmted States, gs 1s
trensely Tikely ander present conditions,
wimilil entall a like east thioughout the
countryr—ia tremendons and onmeocssar
clarge on ot Tl s forest mnterests

Very caretu] estimsates, lased on ¢rop
reports and actual msect damage over i
5 ol i --f SH -|'|--'.'|. that the ||-q- l|'.|-.' 1is
insect pests of farm products, mcludimg
fruits and hive-stock. now reaches the
almost imeonceivable total of one hillion
dollars amhuallv. The Inrger percentage
aof this loss s due o imported nsect

g

pests, atd mmch of it undoubtedly wortld
live been saved if this eonntry had early
eiaeted proper gquaranbne and mspeetion
Lws,

DASCEERE OF ADDITION AL PESTS NELNG

iS5k B KlE’ T ERG

(ireat ss is the number of foreign m-
sect prests @lrendy  ammported and estaly
lished in the Usdited States, there remoain
many nthers with equal capacity for
harnt, wineh, tormunately, bave ol vel
reached our shusres o mr st
ders; or; ul have nfested only a
hmatesd part oof e domam

(hir inereaginge business relations with
Chimie and obther Owriental countries aldds
enormonsly to the risk of the impotrtation

Crissedd

i el
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THE DEFHRESTED MILE. YWITH 'l HN

vl hadd
ICCITSE uine trees wiill ol rdenver foss S
Ladd other decrdunns
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of new [IesEs 1'||'|IL_' know very Httle aof
T'ri_r WIS mhsect pests i those con-
tries, and particalarly of Chima, but the
importaticon Of new stock in the
VEGEAD o TWaO, Trom {'||||-,.--._ '-'-'E"-"""l“"'- Fiis
*]L‘llill[I'-l'il.l.'_'! the cxIstence -'|Z-.'.FL ii]
many pests whicl bave not hitherta been
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cariiest of the Clunese 1T 560

and vrdibtedly came to this
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country with ssme ornzmental fHurser
frommi tot'th China

Among the known foreign insect fril
pests which 11 15 ver
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OF citrus Fragls pnocertam parts of Mex-
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where the olive s grown: the manpo
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Wit the Alediterminean coumtries
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seedl weevil, wlich has been found in
nmpcried manpy seed during the A=t L]
vear; severs] fruit-scale pests known o
veeurian Chma, lapan, and other (riental
crantrics, which have recurds for hamn
quite a8 great as the San José scale: the
BY sy brown-tal moth 1o regnons
i this countey where they do il now
pectr, and many other q--;n.'.;f-l-. e rons
ITTseCE i of F'H'I‘. TS, .I-l iTesl Trees,
and Girm erops, kmown too ocer 16 for-
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the danger of ImpOTHng
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and donperous  plant

Hlnstestions of this danger only will
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111 THCW iseisen
e mentioed, T there are many others
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(NR[ | Bofas wart Winieh there s PFrave
risk ol establishing in this country. This
']l':"r"'-'- thie

| d
T
A LS e

ik = e § oL |
|J.-.'L'-.:-l.'I e s I == Wi






PESTS AXND PARASITES Al

1 WTH 57 1 AN 1Al | b A1 - = Tri' & Tis0 T B
J§ =1 i | i 1iks i LF TR RS | | T 1 £ | |1
: I: b ! ! ! T | 1 | i1l 1 |..I LR 1 1 ! i | -|| 1 i
TR = 1 I'h rimiia] | i r il & eyl Ly atr | il |
i LW 1 i 'l & | (il it ®Ewi i ||. : T} i i o 1= 1 11 o 4 -
: '! FEf LTS 1’1 i1 | Ltiss Ll I i : Lis 'I|I il e ca
1 1 4 e S|
| 1 i _.II
| WL oisT il prevents the coliure ot the disense, al i 1ts extstence M the &6
this staple.  The disease wiis discovered practically puts an end o' potato culturs
in Huneary 130 1880, nrul o 1130 wLiren | [ts imtrodoction nta th it S=tate:
i (| III.I'Illl:I'- II I FRER]N]: I:I'! TN Il_!' I-Il"||.'= resrit 111 |II '.|--\. ik rl-l:!l-! ity il
latid, where it 1= cansing oreal sbarmy It dotlaks annualiy
hine alee establizhed self i New ford 'he othier discase 15 the “while-gpim
i), arel 1 repechlly Trom 1 SOArYE ister-mmst, which has chnsed] encrmens
'I"' 'l'- II'.'.:;:|I ViE ':I'I I Ii'|| | “'.'||||'-. '- Bk 18] |'.|:' i :II.:-Il lllll:'. T HLF R,

OO 'here 15 no known remedy tor J AN N U= iisen=e Ims dorme the s
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PHOTOORAIN TAKEN IN AUCUST 110, DORLEHING A ROAMSIDE 1IN MASSACHUSKEITS

The protected trees on the left bonder the moad mwd have bewn sprayed ;) the trees fo the
vight, further from the road, have not been teeated, and have been practicilly siripped of
:|:|_'|r leaves |I:,' VR - EL I:._, CHEETT .I|:1|:I::.-
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WINTER NHESTS OF THE BROWN-TAIL MOTH, CONSISTING OF LEAVES AND: WER

AT LACTFEFELR T W S

[ thesr nests from 300 to 400 minute larve pass the winter

~1

1 'E*l'

-5.' 1 -
ST i_.-u._._.

FILE OF IZO000 WEDE OF THE RBROWN-TAIL MOTH GCATIHERED AND DESTROYED AT
] LR LN s S

York Haorhor, Maine has beosite tThoroaahly infested with the brown-tai]l moth. This
illostrution = o photograph of o plle comtminine pmooo0 of the winter nests of the brown-
tail eathered and destroved M oan effort o0 free the comitminits (rodg this pest. More than
o mitliom larver were aomtaimed m these neste  The hrown-toe] moth was tmported by o
E:ll'.‘tulll I.!-'.'_'-l_ abont ™ vERTE OO GO0 IEeS Il"'n_IE]j lll'l:l:.lri.:, aF Freimee ||. i .'-I:_i"'.'.!'i ETETELY

it orenard, forest, atid shode frees and ortainental shrabbery, amld bas Tong been recoggnred
w one of the woest orchard pesty of Eorope. During the last three yenrs ‘it has been
hnmorted B encrmous pDumbers om moesery stoek from dorthern Franee, Holland, and

There 18 1o law o prevent stiich thportations Tlie

Belgium, amnd carrmsd to 22 States ; 3
heara o T ._|r|'|.ii'l.'|'.'- ill.'l'_':j.'r the  hirodswen-tia]l rash which ofien affects resideniz of

1
imnfested disiricis
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(AT GF SEW ENGLANDG, SHOWINN AHEAS |NFASTEL UY THE DROWN-TALL MUTIY

This map shows the progressive. spregd.of the rownctall moth, Tl prevatling winds
e theyy stimniee r'!_'i,-.-,||| i .TI':'_'-' Fuin v -_;I.r1'|.r_'|| the ihect castwaril and |:r|n'r'|'|1.-|..'|lll moch: fhaleT

tligitt soitthwnrd sl westwunl

This s the bsoct which s oow Deig wiiroduen? o m

ported mursery, stock, anid 0t gmine 2 footliokl in & few interior piints its niedis 'of rapid
sporeid] wonll enable i goickly infess the whole cointry.

cherry, plum, aml qiince stock., It 5
hielid by nnporting morserymen that par-
ticalprly the cherry, plum, and qunce
stk 15 better prown abrosd  than al
home. Nevertheless, until recenitly all
such stock was home-grown, and proba-
hly the tulk of the appleseediing stiock

i 5till home-growh.  Admithng the ne-
vessity of the importation of some seed-
ling stock, it is all the sore desirable to
have means o '[hul:'LHﬂFﬂ'l'}' s phert, and if
necessary, quarantine such stpck

The first eonceried effort o obtain
national quarantine and aspection law
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A HEDUGE-ROW TH TELGIUM HEAVILY INFESTED WITH WINTER NESTS OF TIE BRUOWA-

PALL MUTH, THE SMALI DTLACK DOTS SEEN ON THE BREANCHES
This i5 a common eondition of hedge rows and trees in Bolpiom  This photograph was

takeen withion & few niies of the Hollund border amd within easy flight of the moths o

certam largm L higfch mad iErieEs .'.'Jr:l,J: s 1141 EHTITREEEE Qi aratitees iil -_:l.__-L f) |||-:. SOniry,
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WINTER (I0T0) NESTS OF THE DROWN-TAIL MOTID IX AN INFESTED DIZSTRICT OF

MASSACHUSETTS

Thesa are casily recoprezable objects amd musk be pruted off dormg winter and boarnod
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THE FARLY STAGES OF THE SAN JOSE SCALE AT WORK 1IN A

1E 5
I Bt o it

Treea in full frmit dving.  Pesch, apple, and other trees are very quickly Tiilet by this

erale inaect. The Sian Tese scile is probnbily the worst orehard pest that | IR EVOT CCHNE |
America It was l"'.i'||. Iy Dirontecht with certbametitnl stock Trosm porth '-.||:'.-., 1! |I-!.:I".
homie. Tt hie afceady canded a loss o i more than g0 million dollacs, atd more than 5 milbion
fdalisrs 8 vesf Rfe oW L=t g Sfiem fer spraving (rees to ol | L'me & an Anniml ax

which does not mclude the dambse G the trees amd (e

much exceeding the eost of
ApTEVING
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stroyedd by State aathonties;
or, where these were not aviil-
able, by the agents of the Do-
reat of FEntomoligy  of the
United States epariment of
Apriculture. It 1= by no meians
cerimim, however, that all of the
infested shipments have been
|l'l|,'-i|1‘|.'|1 |'|.|i||] Erl"li.'fl.

It is scarcely necessdary 1o
conunent on the tremendous
danger to ths conntry from the
careless introduction and wide
distribution of the brown-tal
miiths

anil Evpsy with nurs-
ery stock. The cost ol these
insects in the New  England
States has already  been re-

Ferred t, The tax from these
pests, st 1|||:-_1.' A Tiwit-
hald throughont the conmtry, is
almost bevond estimiite

In additiod o thetr great de-
siructivencss 1o orchards aml
forests. the establistonent of
the ar gyvpsy maths
i any suburban respdential dis-
II‘H'I e s 31 ciarmmnias -||l.‘|'lI:'r_--
crabiom in properiy valiues, as 18
well illustrated pbout the erity
of Boston, and very notably
levsens the gttractivences of
I;_'-I'I.;]'ll'l_ OF MmoOEnton ssmrtier-Te-
sort districts.  ‘The north-shore
towns of  Massachusetts and
tn'l.'.'::l‘ -ulll['-l.il'li_' FesdFLs I'u.i"."l." H]-
ready this wntluence, and
tor such regons as the Cats-
kills of Adirondacks the estals-
hshment of these pests wouald
mean an end of their more
plensig features,  (Control over
such extended forested monn-
tins would be a practical im-
possthility, and few wonld cire
o Hve smomgst defoliated el
catermllar-infested trees, with
the adiditional nsk of danger-
oms andd lasting poisoning from
comtact with the hairs or molterd
slelpns of the brown-tail moth.

THE DHOWN-TAIL RASH

In addition o the great monetary loss,

e hrownstail moth  exercises
the In

il

230

A SEENLING

AN

The whitepine hlister rusl, i T the miost dubiger
ons rliscases of pive treen - Evrope, 15 produldy med
yet estahilisfied Tn America.  Seclling pines atffecked by
I;|:r|,'- Migesine are now Ieting temported o enoOrfmons pam-
hers: It was nacessary grn an eblire ab |_I'|T|'|'|:T|l 0+
sonn troos recently recelve] in New Yirk Stale |
T early stages thi= dlaease shows no oulwaed sten, wnd
henee can be oxcladed from this eaumry anle by pro
]1|1|1|:|r:u the fmportation of  seedling pines Trom  «is-
tricts tn I gadlils known to be infested.  Tis wstublish
ment i Americs wonlid mean a2 tremiendidis loss o
pine foreste  The illustration & ong of the  discased
pine seedlinge.  The excrestences oo the stem are the
postules of the fuigus,

deleterious effect on health., The hairs
which cover the catermpillars of this musth
are strongly netthng, aod oo only are
they so from accdental contact with a

very  caterpillar which nmay fall on l..lil..il:l.h't'.E'_.
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BITIMWING & EOTTHES
BECAL BE LIF T EHE

| LEEETHRATIN

Th-' AL Yicail
i |.|_|-|||I|::|_' el Wl | HIL [n

walne of tnee than 20 milllon dollavs every yran  The
The firkl alicawn 11 the Hlostextion on e next g
jF Thi= bl has been ;rrnlx--:'r---!
worrle Gt th

ar ot the wervil hns taken o ali
cotttatiia o noemal eobtton erop readly {OfF
hinll wesev il Lo |||_|.||||.||a ilarle rannbreed] lia HITT

prartrresd o Agriculiure

fuce neck  or hands from an infested
tree, Dapalse from the mymads of hares
whiceh are shed by these eaterpallars when
they trapsform (o the chresilis  strto
The hairs are carcied about by winds
intd findd Jotlgment on clothing, ur conllect
ot one's face, neek, or bamds, ond Fre-
quently canse very dhsagreealile and ex-
lensive  nettling, the effect of which
mav last for mooths.  Bresthed mto the
ll”"'r:"'- r!h.,-_-_- mny Ccause inflarmmatiog ani
Iec o gradnetive of tibercitliocs

The Dbrown=tu] wsh 1= well Enown
thronglvmt the Tl.";_‘:‘j'llT]- mfested M oNew
|".u;:1'|:u|-|5. am] thoussinds have suffered
fron it Al of the assistants whi Have
heen connected with the gpovernment
work i the New England States with

FlELlL

AV ALLES UF

THE NATIONAL GEOGRAPHIC MAGAZINE

vk YIELLN At
WwEEVIL

T.ANTED
ELF:

LATE
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NOTH N,

weevil an immigrant fron Mexion, bret tneaded Texpnr and B now
is Lomi=aiia @] Aiesessipgm

-|1 CTlSseS ) ||.'!'|.'- vl - Cetitl 10 1.|”'

nlants sre bealthy, bot have mo baolls

from Tlhie
Auresu of Entomodogy, L 5 [k

these pests bave been seriously poisomed
artrl two of them have lad o gqve up
thett work ol go o the =otithiest 1o
atteripl t0 recover from the pulmbonars
troibles  superindueesd by the drritating
airs of the brows-tall moth,

This msect 15 therefore 1 most onde
sirilile neighbor. even if 18 were naot e
h|_|-:_|[1h'i1|-:‘ for F.:'I'i_'.l_| ilﬁ-ll.ll.':'r LN orchards
andl oroamental trees.  When it is real
vzl that the s ietatl il s u]Tl:r':r'll.
been distributed an  imported  nursery
stock thromghent 22 States during the
st two vears, the danper to the whaole
country s safbciently appsarend

In view of this specinl danger-—which
after all i= only 4 continpation. of the
daripers and experiences to which thns
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IMITATO I & ] | R ETY WY AW ART DNi=FAS]

[his disease has stopped potato culture n Enrope whetever it has appenred, ol is now
estallished i Newfoandizml, and discased potgtos ire pnow commg mfo the LUindted States,
thereate it i estphilisl the disease lwes | his fisrns nce i the |_.'|_ Lops P ato nltiire.
1% introdoction into the Tidited Siates widld mean @ 1053 of millions of dollars amnually
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AVIEW 1IN

FUHREST

AR, HRODURKLY N

Seventern thousand chestnot trees have been kifled i s ntirk by the chestmt-bark diesase.

tespits every efttort mmade 1o

couaitry hos been long subjected—a new
till was drifted and sobmitted to Con-
gress tor action, the paszage of which
wiild mpive this country greal protection
It 1% & compromise nieasure—Ceompno-
mis¢ m the sense that efforis have been
nmde o meet the oljecttons of these 1m.
|||-F-Ii11:'.{ 'E'i.tr.'-'-‘l'tj'“'l'.‘ll, |1'- Ernactmert '||"|1||
u1!{1-:llertL'.-.L|_'..' gave Lhis cotntry great pro-
tection, but not absolute protection, for
the simple reason that oo snspéction oF
disinfection cari be guaranieed to be per-
fect m 1ts results: amd, In addition, there
(5 always the risk of curelessness ar
venality. on the part of inspectors. The
il provides ior the introdoction of
foreign plants by permit only, for the
inEpechion and disinfection of smch stock
ut pont of destinatiom i this country,
and, 1 case of need, the guarantining
of f"rl-:il:lil distnets which R contain
pests or diseases not possible to be ex-
cluded by inspection and disinfection.
Absolute prohibition of entry of nurs
ery stock, except Tor the introduchon of
plamtz pew to the Ulnited States through

Tve them

Fhito bw Hawven Metealt

the agency of the Umted States Depart-
ment of Agricilture, is the only perfect
teans of preveniing ultmmate entrance of
dangerous m=ects. mtul this 18 the course
whiich has Dbeen -8 [ e, As already i1;|]i-.
cated, by most of 'the foreizm powers in
ntion by their own territory,  The dan-
per and amount of damage possible from
these new pests justiiy the recommesnida-
tion of such prohibition, especmally in
view of the small value of imported
mirsery stock i comiparison with the
msk and the fnct thot most of 1t ot feast
can e just as well produced at home as

B -

abroad

The State of California for the last 20
vears has enforeer] a fuaranine 2l the
port of Rian Francsco, which is the only
port m this country so poarded. Durmng
these 20 vears i great many dangerons
insects and diseases have been detected
and stopped at this port. to the enormons
gain of the froft interests of California,
amd, mdirectly, of the whole eountir

Some of onr more recently developed
froit districts in the great Nortlwest asil
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MAT SHOWISG TISTHRIRLUT N (F THE CRHEETNLUT-DIAMLE [THSEEAS] ‘jl..l:l,.':l"q'r.'.lllr'
pargsitica AMure ]l I8 DICEM NDER. 19010

It wens yriobally tguoerbed whtl chestinut trees from Tapan. First olséryed i the parks
of New Yok Uty i 190, it has sinee mpdlly spretd. anmd i Govers mnel e wlyadient
letritory i lower New Yok, Connectcut, Long Islnnd, Ndw Jersew, unil Pennaylviina,
Wwith widely scativered prvkals if inlesfatiomn [t in esthmnied thimt the livss a0 amkd adasn il
.i|_. il New York e e hietweel -5 amdd I :-;1J|l-'-"- l'i-|'||-5"'-. athil thie o2 theotegbog Tt
sfrns o infested s folly poo million doliar There 8 a prisspective 1nss m Pennsy lvant
af Bills =i el Hon dinblars. amd the entite chestog) Hitilset ol Americi seems to be doomed

All this myiseht have been saved with proper guarsintine lans

N A AT, F = AR

Alack ared, Commplete nfection; treoes mostly demd.  Spafled arco Cienetsi]  mlectem
Black dots. Tinfection veported by specimens or olserv] prior o 19ng.  Hlack erogies. In
leme 19111 I-'1I--'Il'-| I .-'.[u_--':i'.1|-|- or olEerved mogogs  Black " fraangded Infectiom repwtel o
relialile aiithorkts h 106K reles. Tifeetion reporied by specithens o obsetyed o Qo

|II|-.'|.' | T FTANRE T, ‘.'|'|l'|,"||l||'| rr'|I||r'I'|| il |-|=| life= ii|i||:|||'|| EIE e EAR I



S

somie of the more newly opened Cang-
dian provinces, profibing iy past experi-
ene, have established protective guaran-
tine repulotions, whicl should for a long
perind mve these regons a tremendous
advantage over older fruit centers in
lesxkening the cost of production.

It 1= uscless now o dwell on what
corld have been spved to the apriculture
anil natural-forest resources of this con-
tinent if onr forefathers had been wisc
enotigh to have carly established and

THE NATIONAL GEOGRAPHIC MAGAZINE

intelligently.  enforced  nspection  and
quaranting regulations dgatnst the Old

World 1o exclude plant disenses and in-

sect enenmies, That would have been con-
servation inits most practica) forme The
past cannot be remedied. but the future
an be safeguarded, and that is the pres-
ent opportunity. The first step towards
secitring  the  desired  legislation 1= to
aronse a public reabization of the need.
The moment this need becomes generally
felt. the legishation will be forthcoming.

OUR GREATEST TRAVELERS

Birds that Fly from Pole to Pole and Shun the
Darkness: Birds that Make 2,500
Miles in a Single Flight

By Werts W. Cooke

O THE BiotoGieal Sppvey, 1S, DEPArTHMENT OFf AGRICULTORE

HE mogration oI bards las long
been corsidered an unfathomahle
mystery, but late investigmtions
have furmshed abundant «data on the
when and where of migration and =olved
many of its puzzlés. The Bureau of Bio-
ome Sarvey of the United States [e-
partirent of  Agriculture has  collected
much informution oo the migration of
North American birds, and this article is
an attempd o put in popalar form some
of the duth that have already appeared
i the more techrical hulletins anid re-
ports.  No correct understaniding of bird
migration 15 possthle antil it iz con-
sidlered’ as a voluntary evolution,  All
migratory nuwements must have begun
with changes of location, which were
only very slight
From this short ‘migration, henefit ac-
crued to individuals or to their posterity.
Migmation became a fixed habit, and the
distance covered graduallv—very gradu-
ally—increased a5 cach succeeding exten:
sion proved advantageous, Tt i not to

be supposed that every attempted extens
gion was 8 soceeds:; an fact, i I8 more
probable that only a small part of the
experimental pioneenng. rountes were per-
manently adapted,

Moreover, it must be bome an mind
that the time occupied i the establish-
mienl of pregent wmigration habits and
routes  wis measired in gealonc apes
amid there 18 no reason to suppose that
changes ook place during these ages any
faster tian they do now,

It 1= abowt & hondred’ vears since the
first reliabile poles on migration i the
United States were recorded. and this
peridl has proven oo short to show any
perveptible difference in its time, direc-
tion, or spéed. Tt ean e affirmed, then,
that the mgration rontes of today are
the results of monomerilile experiments
a8 to the best way to travel from the
winder o the sommer bome and return.

oesn also be said that fored supplies
cit totte have been the determining fae-
tor n the cholce of one conrse in prefer-
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MAT SHOWING THE PUIRCITAL ROUTHES LEED Y MRS 1N TITEIR
N1 ST

PETWELN NOCra

ence to o another, amd! oot the distance
frotn one foew] base to the next  The
location of plenty of suttable provender
having been ascertained, the irds pay
i attention o the length of the single
thigrhit requared o reach ic

PFRINCTTAT. MIGEATION. ROUTRR OF SONTH
VM ERIL A

The shape of the land areas in the
northern half of the Western Hemisphere
s tended oo opreat varations in mugra-
tory movements. [F the whole area from
Hrazil to Canada were a plaim with the
general characteristics of the middle sec-
tion of the Mississippn Valley, the study
uf bird migration would lose much of its
fuscination.  There wonld be 2 ssmple
rhwvthmicall swinging of the migration
petdulum bick and irrth sprring and fall.
flut a larpe part of the space hetween
Hrazil and Canada 15 occupied by the
Gulf-of Mexico, the Canbbean Sea, and

MIGHATI(ONS
LRLEMILY

parts of the Atlintic Cleean, all devind
of snstenance for fand birds. The two
areas Ol abundant towwd supplies are
North Amenca and  northern  Souath
America, separated by the comparanvely
small land arens of AMexico and Central
Amertea;, the wlands of the West Trndes,
am] the wreat srelches of  fooudless
Wwilers,

The different courses taken by the
hirds to get around or over this mter-
vening ihospitable repion are almost as
numerons as the hird famthes that tmy
crae them, and onlyv wme af the more
important ones are shiown on the aceom-
panyving map (page 3370, The routes
are numbered from the cast westwarid,
the middle one. No. 4. being by far the
most mmportant. o general 1t may he
saril (o extend from northwestern Flor-
s il western Lomsmana across the
CGulf of Mexico to the southern coast of
the Gulf ( Yucatan to Vera Cruz), and
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MIGRATHIN ROUTE aF THOE BLACK-POLL WARNLERS TIHAT NEST 1IN ALARKA

This bird wisters in Souh Ametica abongside the ciifi swallow, bt m- siiimmor scenis G
tey anid get as far s wale frum i3 winter aegthhior,  Nole how #15 partlhwned ronite
diverges from the northward Might of the BT swallow, shown o the map on the oapepin e
page. 4 traveis at night, often Hxing several humlced miles m the darkness (see pages

4, A5t and



(TR GREATEST TRAVELERS

348

T -IHJ
—aPAPHIL20
il ,_--:'1.

-

IGHATION HOUTE OF TITR L1 TP

The

thence by land through Central Ametica
i South America.  Probaily more indir
viduals follow this route than all the
ather roites o mtnned,

Tlie birds cast of the Alleghany Moun-
tins move southwest in the fall approxi:
meately parallel with the seicoast, and
musst keep this same divection acmss thie
Colf 1o eastern Mexien,  The lards of
the central Missigsippt Valley go south-
waril 1o and over the Gulf. The birds
hetween the Missouri River and the etlge
of the plains, anid those of Cannda east
of the Rocky Moontams, move soth
eastward and south nntil they join the
others in their passage of the Guif.

{1 other words, the great mrjority of
Vorth Amercan hirds bound for a win-

wallow, unhtke the w aristel

SV ALLIAEE THAYT NEST 1% NOVA SOOTLA LSEE I"AGES
34, 351,

AND 305

travels by idax
ter's sojonrm in Central or South Amer-
e elect @ short cut across the Guil of
Mexico in preforence t0 A lomger  land
journey by way of Floridi or Texas,. In
fact, millions of them erdss the Gualt al
e widest puirt, which necessitates o si-
e light of 300 e 700 nules

The peninsula of Florida extenids far
W the =outh, amd the great island of
Caha Torms & convernient -.ll_'p-||i.||J_,.f—'-=1-l-1u.-.
hetween its coast-line amd Yucatan, A
bhiridl taking this highway would avoid
any long single flight; yet, with the ex-
ception of o few day migrating swallows,
i hird 12 konown 1o follow tihas route.
\ probable explanation s that soathern
Florida has wvastly less bird food per
square  mile thon the country to the
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northward, and the birds prefer a single
loug thght with abundant mtions o a
serics of shorter flights onoscantier fare.

Migration route No. 3, which s by
way of Cuba and Jamaicn, offers a much
shorter journey o South Ameriea, but it
18 traversed hy omly o few species. 11 s
popular as faras Coba with suine (0 spe-
cies, of whom great numbers spend the
winter om the islamd; about 30 of these
species have a small comtmgent whi pass
on to make [amaicn thele winter resort;
but scarcely more than 10 species frv the
final long fight across the Caribliean Sea
to South Amenon,  unong these are one
species each of six widely differing fami-
Hes—the bank swallow, gray kinghird,
Florida mphthawk, AbHee throsh, blnek-
poll warbler, and bobolink,  The other
members of those familics employ en-
trrely different migration routes.

It 15 pot possaihle to ascertain whether
these travelers on e sveatlel] “bobolmbk
rete” represent idventurous species that
dre seeking 1o mprove on the round-
abont course through  Mexico, or ol
fogies who hold to the way of their fore-
tathers long after their brethren have
proven to their own suisfaction the su-
persor advantages of the more westérn
et e,

The next route to the eastward, No, 2,
traverses the chmin of Blands that ex-
temd from Florida to South America:
This, too, is conslderably shorter than
the Florida-Yuatan route, il lind can
alwavs be kept in sight 1 yet this line also
15 dscredited, A few individoals of
alwmt 25 spectes follow it as far ax Porto
Rico, and only 6 of these aomtinge to the
Soath Amerdean coast, and these last in
stich dhrmnished vumliers as to form an
insigmificant fraction of the winter visit-
anls 1 that regon.

The explanation, of course. lies in the
fuestiin of foowl. The combined area of
all the West Tndia islunds east of Porto
Kico s so sall that i contd nst furnish
sitbhsistence for even one per cent of the
mivrinds of Birds which throng the main
migration roate across the Guif.

To the westward the short route, No,
5, stretches a Tew hundred miles From
the coast of Texas to northern Vera
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Criaz. It 5 adopted by a few Kentucky
warblers;, wormeeatng warblers. golden-
wing warblers, and some others, wlo
seek 1 this way to avoid o <low fourney
by land acress a region scantily supiplioid
with maist woodlands.

Still farther west, routes 6 and = rep-
resent the lamwd journeys:of those birds
from the western Uinited States who
winter m Mexico and Central America.
Their trips are comparatively short miost
of them are content to step when they
have reached the middle listriets of
Mexico, and only a few pass east of the
siuthern part of that SUBTITY,

Route Noo 1 remains 1o be noticed. 11
extends in an approximately northe-amd-
scith line frotn Nova Scotia to the
Lesser Antilles and the northern copst
of South America.  Though more than
a thowsand mitles shorer than the muain
migration route, it is oot emplaved |
any land bird. Bot it s a favorie {afl
route for theusands of water birds, and
as such will be referred to agnin move
i detail, |

It must not be comsidered that these
rodtes as ontlingd on the map repre-
it distinetly segregated pathways with
clearly defined borders. Chn the contrury,
they are merely convenient subilivisions
of the one great Mlightway which extends
from North to South America, There iz
{-rr.tlth]r no single mile in the whole Tine
letween northern Mexico and the Lesser
Antilles whith is ‘not crbsed each fall
by migrating bieds,  What @2 meant is
that the great hulk of the birds. both as
to species and number of individials,
cross the Gulf to esstern Mexico, while
to the eastward their mumbers steadily
duviinish.

LIGHT-HOUSES LUNE THOUSAXES (F 91Rns
Ted DERTRUICT AN

[t iz not 1o he suppased that these limg
flights over the waters can oceur without
many ¢nssalties, and uot the smullest of
the perils arises from the heacons which
man has erected along the coast to insore
his own safety. “"Last night I eonh] have
filled a mail-sack with the badies of Titthe
wirhler< which killed themselves strik-
mg against my light,” wrote the keeper
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of Fowey Rocks light-louse, in southern
T luirda,

Nor was this an dousbal tragedy.
Every spring the lights along the coast
lure to destructivn myriads of birds who
ate en toiile from their winter homes i
the Sooth to their summer nesting plices
in the North,  Every fall a still greater
death-toll i& ex@icted when the return
jouTney 15 made.

Light-hoitses are scatterved every low
miles along the more thaon 3000 miles
af our coast-line, bt two light-houses—
Fowey Rocks arml Sombrero hey—ate
responsible for far more bird tragedes
than any others.  Tlie reason is twofold
their peopmphic position and the char-
acter ui their Tights. Both are situated
at the southern end of Flordda, wiere
comntless thowsanids of inds pass each
verr to and from Cuba.  Doth lights are
af the first magnitude, on towers 100-140
feet high, and Fowey Rocks has o fised
white ﬁiﬂ'll. the deadliest of all.

A red light or a rapidly fdashing one
repels the birds, but a steady white light
piercmg the storm and' fog proves irre-
sistible.  From whatever direction they
apponch they wveer to windward, and
thew, flying agunst the wind, seck the
ghject of their infatoatiom.  The larger
part du not strike with sufficient force o
mjure themselves, hat, like great moths,
they flutter in and out of the ght's mays,
and fmally =citle on the rl:ilfurm (T
framework to await the nbatement of
the storm or thie caming of sufhcient day-
light to enalle them once more fo. orient
thenmselves,

STETGRHBORS IX WINTER AXD REMOTE
ETHANGERS IX SUMMEN

The next two nmaps | pages 348 dnd 340)
show the extremes of direct amd circu-
tous routes of migmtion. Al black-poll
wirblers winter in South Americn. Those
that are to nest i Alaska-strike sirasght
across  the Caribbean Sea o Florsda
antd go northwestward o the Mississippi
River. Then the ddirection changes amd
a course 15 lad alnost doe porth to
northern Minpesot, in order to avoud
the trevless plains of North Dakota. Dt

when the forests of the Saskntchewsarl
are teached, the northwestern course 15
resumed amd, with a slight verging to-
ward the west, is held until the nestng
<ite i the Alasky spruces 15 attained,
The cliff swillows are winter neigh-
bors i1 Suuth America of the Wlack-poll
warblers:  Pat when in early spring npa-
tre prompts the swallows who are 1o
nest i Novp Scotia to seek the far-oll
Janid where they were hatched, they begimn
their journey to that region—which s
dtuated exactly north of ther winter
ahode—by a westward thght of severl
haitlred miles to Panama. Thenee they
move ledsurely along the western shore
of the Caribbean Sen to Mexico and,
still avuiding any lupg irip over wuter,
o completely around the western end of
the Opli.  Hence as they cross Lonisina
they are moving in the apposite direction
from that i which they started. A
northeasterly course from Louisanta o
Maine, and an easterly une to Nova
scatin, completes thar sprmg migraon
This crircuitous rowte has added more
than 2000 miles o the distance traveled,

THE WARDLER TRAVILES AT X1GHT. THE
SWALLOW Y -1AY

Why should the swallow elect so mitich
more roundabout a route than that taken
by the warbler? The explanation is sim-
le. The warblér i a nipht migrant.
Launching mto the air soon after night-
fall, it wings its way through the dark-
ness toward same favorite lonch station,
usually several humdeed miles distant,
where it rests and feeds for several divs
before undertaking the next stage of 1=
journey.  Its mrigration consists of @
series of long flights from one Teeding
place to the next, and natwrally it mkes
the moat direct course botween stations,
niit devinting. Tor any body of water that
¢an be compassed at o single thght

Omn the other hand, the swallow 15 a
day migrant.  Little and often i its role.
[t begins its spring migration several
weeks  earlier than the warhler and
catches each dav'e mtions of Hnng in-
secta dunng & fow hours of slow evalu-
tions, which at the same tithe accaniplish
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They winter m the Gulf States from Lomssionn castwand: amd thronghetit the Grester
Antilles to Porto Rioo The Lonisiand hicds nost o Loabtadlor, gl thass Pram thr Antilies
et dixpoially seresse il Dnited States oy somumer: tr centtal Canads.  The two routes
croez endh otber i Dweorgin ot approxmaiels vaght angies.

the work of migraton, [t keeps along  IDIOSYNCRASIES IN MICRATION NOUTES
the insect-teciriing shores, and the 2.000 How migmting birils: Gl thesr way

extra miles thereby added to the migras  over the widespread remons Iving be
tion ronite are but o tithe of the thdtance  pween their winter gl swmmer homes
covercd i pursait of s daly ool has dlwiys been one of the tantalizsing
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THE COXXECTICUT WARBLER CHOUSES
WINTER HOME TIHAN IT

problems of the maigration student, A
favorite théory of the past, and one still
cdaiming many advocates, 15 that river
vallevs nmld movntain, chamns form con-
vendent highwtavs along which the lirds
travel in the spring, and which are easily
recopniized on the return tnp

The meéorreciness of this theory (atl

EED WITEN EEAVENG |

DIFFEREST BOUTTIE To RETURN TO 115

least with reference to acone species) is
proven by the mugration routes of the
palm warblers. They winter in the Guli
States  from Lowmsmna enstward gl
throughout the Greater Antilles o Porto
Rico, They nest in Canada from the
Vackenzie Valley to Newioundland. To
carry out the above theory, the Louisina
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This mup shows the migmation route of the guliden plover, which msies o diiforent conrse un
s retirh {rom s wmter hivie ( see page 3550
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palm warblers should follow up the
broad, open highway of the Mississippi
River to s souwrce and go thenee (o their
hreccding grounds, while the warblers of
the Antilles shouhl use the Alleghany
Mountiine ag a convenient gmide.

Ax o miatter of fher, ‘B8 shown on the
map {(page 352 ), the Lamisiana bivils nest
m Labrador, and’ these from the An-
tfles cut dingonally across the United
States to sumumer in central Canada
The two routes cross each other i Geor-
gin at approximately right angles.

Another whosynerasy of bird mugri-
tion 18 thé adoption by the Connectieust
warbler of different rontes for s south-
ward and northward joarnevs,  All the
ndividuals of this specied winter m
South America, and, as far as known, all
go and come by the same direct roote
between  Plorida and South  Ameried,
aeross the VWest Indies; bot vorih of
Florida the spring and fall routes ddi-
verge, The spring route | pagre 3531 lesuls
the birds up the Migsisppt Valley to
their summer home m sonthern' Cannda
but fall sugration begins with a 1,000-
mitle trip almost doe ecast to New Eng-
land, whenee the coast s followed
somthwest to Florida

The Connecticut warbler is considered
rare, but the multtudes thal hove struck
the Lorg: Islamd light-Inmses durmg Oe-
tober storms shoawy how closely the birds
follow the coast-line during fall mgra-
b,

The map represents the soring-migra-
twon route as far as at present koown,
The fact that the route i practically
north and south through Ohto and then
turms abruptly west indicates a large and
s vet undiscovered breeding sirea m On-
tarto iorth of likes Taron and Superior
Indeed, so little 1s kpown abhout the nest-
ing of the Connecticat warbler that the
cpps obtatned by Mr. Seaton more than
23 vears ago still remain unique.

Incidentally this ronte of the Connee-
ticut warbler is a esnclusive argument
against the theary that migration routes
indicate the original plonect path by

250

which the birds mvaded the region oi
their present summer homes,

YHE LONGEST CONTINUOUS FLICHT IN
THE WINMLD=—2X; 500 MILES

Such elliptical migration routes as that
imentioned dbove are rare amobg land
birds, but are used and on o far Targer
wale by many  wster birds, notable
amtong which is the golden plover, This
species nests along the Archic opast of
North Ametica, nod as =000 as the vonng
are old enough o cire for themiselves
full migration s begun by a trip to the
Labradar coast, where the plover fat-
tens for several weeks oo the abmmdant
native fruts, A short trip across the
Cull of 5t Lawrence brings it to Nova
sentin, the starting point for s exte-
ordmary ocean tight, due south o the
coaist of Sounth America (page 3540

The golden plover tmkes a straight
vourse across the ocean, and, 11 the
weather s propitions, makes the whole
2400 miles withont panse or rest.  But
it lempests arise, 1t may be blown out
of its course to the New Enpglind coast
and start anew on the advent of fair
weather: or it may rest for a few days
at the Bermudis, one-third of the way
along its course, or at the nearest of the
lesser Antilles, still o males from the
imainland of South America.  These.
however, are emergency stop-overs, to be
resarted to only i case of storms.  Fav-
ing accomplished] its ocean voyage, it
passes across epstern South Ameriea to
s winter home in Argentina,

Adfter a' six months' vacation here, the
lover finds its way back to the Areiic

v an entirely (differont romte, . 1t travels

across northwestern Sonth America and
the Gulf of Mexion, reaching the 1mited
States along the coasts of Lamsiana and
Texas. Thence it moves slowly op the
Missizaappi Valler and by early fune is
again at the nesting site on the Aretie
coast.  Tts roumd trip has taken the form
of an enarmons . ellipse. with a minor
axis of 2000 miles and 3 major axis
strefching 8,000 miles from Arctic Amer-
ica to Argentina,



it

IOW DID THE GOLDEX PLOVER COAME TO
USE SUCH A DFFICULT ROUTE T

The evalution of the elliptical route of
the golden plover, wonderful though i
15 m ita present extended form, s easily
traced throuph its varous stages. To-
ward the end of the glacial era; when
the ice began to recede, the peninsula of
Florida was sulmerged and o compara-
tively smiall area of land i the somth-

eastern United States was free from iee.
Any golden plover that attempted to fol-
low up the retreiting jce must have been
comfined to an afklmd route Trom  Cen-
tral America throogh Mexiweo and TE:'HE?
to the western jRart of the M iﬁair?-.'-itl],'lt
Valley. As Iarger arvas of the castern
LIHI.I;"I:I States were uncovered and be-
came available for bind habitation, ex-
tettsion of the rouate would e o the
nurtheast, until m time the whole of the
dhisssssippe Valley 1o the Great Lakes
could be oceuped.

As the migration roate lengthened and
powers of flight developed, there wonld
arise & Ltlllhl'!‘rh*-' (o straighten the line
und shorten it by cutting off some of the
great corve (Now I, page 3571 through
Texas and Mexiwo, A short thght across
the western end of the GulE of Mexico
was finally essaved (No. 23, and thas
grafiually lengthened and its points of
departure and arrival moved  eastward
oot eventually the roundabout curve
through Texas wis divcarded amd the
fhght was made directly from southern
Lomsmna neross the Gulf (No. 3)

As the great areas of Canada were
aclded to the neds’ domain. other condi-
tions arose,  Here appeared a vast new
streteh of coast ani plain—the Labrador
peninsuli—offermy i 1|1. the fall rich stores
of the most délectable berries and froitg;
but at wmmgrating tooe, in the spring.
bound by frost amd shrouded in fop.
Sice Chinook winds made the climate
ul the intedor of the eontinent just east
of the Rocky Mountains especially favor-
able for spring migration, there armse
gradually a dividing of the spring and
fall romtes. the fall route tending cast-
witrd { No. 4). while the spring route
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remutined unchanged., When the fall
route had worked eastward to the Guli
of St Lawrence (No, 5), a shortemng
begun to take out the great westward
ctirve of the New Englind copst. A
shisft veean flight was attempted { No.
iy + and, when this proved successful, it
wis extentdid until the present  direct
route (No. 7)) across the Atlantic was
obtaned,

HOMW  DOES THE PLOVER FIND ITS WAY
EVIY SEASON TO THE LITTLE HA-
WALIAN IBLANDS. 2400 MILES
ACHISS THE OCEAN T

The shove gives a protable and fairly
satisfactory 1:x]':]=11ut1ﬂn of the origin of
the present migration toute of the golden
p‘lmer over the Atluntic Cleean.  But thas
i5 i very simple erhh'm compared with
that presented by the Pacific golden
plover. The Hawaimn Islands are in
ﬂ]g midille of the Pacife Ovean, distant
2000 miles fFom Californi on-the east,
2400 miles from Alaska on the porth,
and 3,700 miles [romm Japan to the west,
Golden plover in considerabie numbers
v each fall the 2400 ninles acrsss an
icdantlless sea from Alnska to Howadi,
spend the winter there, and fy back
again the next spring to nest m Alaska,
Put how did they first find their way to.
Hawnii?

it is mot to bie supposed that any birds
would deliberately strike out over un-
known scas bunting for & new winter
home, It is scarcely more probable that,
even if a large fHock was i.*.:l,ui.'hl in
storm amnd carried far ot of 18 coursse
to the Hawatian shores, the birds wouold
change 117 o -r.H-rI;I-., season habats of count-
less generations ond start al onee a radi-
cally new migration ronte. [t has already
been =aid that present migration routes
are evolutions—age-long modifications of
other romtes. The problem, then, is to
find some m1-g~nlinn rointe from wihich
the golden plovers presest ‘Hawatian-
Jl.lnfr}.ﬂ.n route eould have beéen easily
an] noturally derived.

The bird breeds on the northern shores
of eastern Siberis, from the Linkof |s-
lands to Bering Strait, and on the Alaska
sidde of the strait sopnth to the northern
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A SHOWING THE EANHLITTIYN 01
MLAWTER | SEE PAGE __:::'.,I'nl

bavse of the Alnska [IL'IT|i1I"."|.1!H. | Pitgle 3515
Il waintier=- g leL' J:I.:li.]l]..l”ll.i |Fi """||.”1|I_':|.."-'['
ern Asin o in the eastern ball of Austradm,
anil throughout the 8lanls of Oocamica,
from Formosa and the Lin Kig Islinds
an the northwest to the Low Archipelago
i the southenst

FEEE PRIEENT MIGRATION ROUTE OF THE COLDEN

The breeding range has an east-nnd
west extension of about 1,500 miles,
winle the winter home extends nearly
halt around the g'|-.-|n'—'_'l_'.nin'l miles
from Indid to the Low Archipelago
Undoubtedly the original migration ronte
was approxmmately north and south, he-
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tween the nests in Siberia and the winter
resorts e southern Asime  In the ourde
of time the species spread castward in
the winter to Auatruﬁn, to the islands
along the eastern coast of Asa, and
throughout (léeamica, while at the same
time the brecding range was extended
eastward across Hering Strait to Alaska,

I all these extensions ook place be
tore there was any cutting oft -El-if COMTTICTS
in the migration route, then at this stage
af :‘_h_-'l'.'Llr_:pltwhl Ihl_ Alaski - hreeiling
birds were journeving over 17000 miles
(pape 350, Noo 1) o resch the Low
Archipelago, distant omly a' little more
than 5000 miles o an air-tine.

It 15 fair to suppose that early in
the eourse of the eastward extension
among the Pacne whads, the plover be-
pan to shorten the ronndabout journey
by Hights from the northern islands to
T.*-i'lE:[l;.l'l'I: Asin, and TlTI..jI[_'.. iy _J.;,'-|]:-,1,r| { do
2).  The most northern Bland 14 Pal-
myti. amd the Hight froby there west-
ward to the nearest of the Marshall
Islands i5 alwmt 2000 miles; thence a
jpoao-mile journey, with severul possible
rests, brings the hirds to Japan,

It is easily quss<ible that birds sceus-
o] 1o this i000-mile Hight naght he
driven by storms a thousand miles out
of their cownrse and diccowver Hawaii
When from Flawait they attempted to
reach lapan ( No, 30 they wonld find a
chamn uil islands stretching for 1,700
mies o the desired direction, anid the
nnal tight of 2oon miles from the Iast
af these—the Midway Isfands— to Japan
would be no longer than previcus Hights
o which thes had heoome secustomed.

Having once lenrned the roate from
the Midway Islands to Japan, 1t wonld
be natural that the place of alighting on
the Astatic eoast should be gradoally
carried north and east until the direet
flight was made from the Midway Is-
lanis to the Alentians [ No, .1,!. A hata-
ral amd easy carrying of this Jine east
wiartl would result in the present route
(No, 3] between Hawail and Alaska.

NEIGHAORS AND STRANGERS

Both the Amertean and Pacthie polden
plovers nest in Alaska near Bering Strait,
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the former on the north and the latter
on the south sude of the strait.  The
American hird reached there by 0 west-
ward extension from Canada, amd the
I'acific by an ecastward extension fram
Sibetin, The birds themselves are so
nearly alike that only an expert cin dis-
tingeesh thein ; and, notwithstanding they
are such near neighbors daring the sum-
mer—scarcely a Im:ruiru'i mles ;
the Leginning of wvigration muikes them
utter strangers: for those tnorth of the
strait travel 3.000 miles east and then
0,000 miles south to Argenting, while the
others make a 3.000-mile fdight directly
sottth to their winter home i HHawan,

PILE WORLI'S MrreT EXToAGKIN N ARY

TRAVELLR

The shure-birds, such as the golden
plover, present the longest mgration
rotites among  Ld-feeding rds; bt
even thetr surpmsing records are sur-
passed by some of the birds which glean
thetr iving from the waters. The world's
migration champion is the Arctic tern
page 30 ), It deserves its title of Are-
tic, for ot nests as for oorth as land has
been discovered : that is. as far narth
as the hird can find anvthing stable on
which tor constraet s nest.

Indéed. s0 Arctic are the conditions
unider which it breeds that the frst m:st
found by man in this region, only 714
degrees frimn the pole. contained a ﬂrmm
chick surrounded by a will of newly
fallen swow that hail been seooperd out
of the nest by the parent

When the yvoupg are full grown the
entire family leaves the Arctics, and sev-
eral months later they are found skirting
the edge of the Antarctic continent.

What their track is over that 17,000
miles of intervening space to one koows,
A few scattered inwdividuals have been
noded along the United States coast south
to Long Tsland, bat the great flocks of
thousands and thousands of these terns
which alternate from one pole o the
othier have never been met by any trained
ornithologist competent to learn their
preferred path and their time schedule.

The Arctic terns arrive in the far north
about June 15 and leave about August
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25, thus staying 14 weeks at the nesting
site.  They probably spend a few wecks
longer in the winter than in the swm-
wier home : amd, if so, thiz leaves them
scarcely 20 weeks for the round trip of
2xo00 miles,  Nol less than 130 miles i
2 straight line mmst be their daily task,
aned ‘this i undoubtedly multiplied sev-
eral times by their zigzag twistings and
turmings in prrsoit of food.

The dotted ltes ulore the Arcte coast show the breciing range of the banl.

The Arctic terns have more hours of
daylight and sunlight than any other ant-
mals on the globe, At their most north-
et nesting site, the madmght sun has
already appeared hefore their arrival,
ansd it never sete during their entire stay
at the hreeding growvnds. During two
wionths of their sojourn in the Antarctic
thev do not see a sunset, and for the
rest of the time the sun dips only @ little



MAP SHOWING SUMMER AXD WINTER HOMES OF THE BIRD TITAT HATES DARKNESS

The summer home of the Arctic tern i3 along the Atitic coust of Noeth Amerien; i
winter home within the Antarctic Cirele, 11,000 miles away.  During ehght months of the vear
the bitd Hves where the san does ol go below the horicon, The track o il

rouml jonroey ol =hooo miles is unkoown Csee poge 350}
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way below the homzon and broad day-
light continues all mght. The hards
therefore have 24 hours of daviight for
at least eiphl months in the yiéar, and
durig the other four months have con-
sidernbly more daylight than darkness

THE MUOVEMENTS (F THE HODIN

The mamber of niles traveled per day
by & mugratmg bird varies greatly m dif-
ferent parts of the migration joumey.
Thest varmations are mtimately  con-
nected with: corresponding varnations m
the speedd of the northwarnd march of
spring, and are based promarily on two
facts: Frrest, that the interior of & conti-
nEnt warmis up f::_-'h:r than the coasts;
secont, that spring 1= hastened i western

North Amernca by the Japan current,
while ‘it 15 as dectdedly retarded in the
cast by the polar current.

The results of these two causes are
strikmgly shown in the migration of the
riabin | page _'.|il3_.!'J- This bivd differs from
most others m that throughowt its entire
conrse northward it adopts spring’s tme-
table for its own,

The mobin's averape temperature of
mugrition 1= 337 F. that i€ it puts
ant appedrance soon after the snow be-
gins to melt and streams to open. bt
before vegelation has made any star,
These comditions oceur an the central
Mississippn Valley ahout the widdle of
Febirmary, and it s the first of March
efiire EFJ-I]HL and the robins cross north-
ern Missoonr and arrive  together ap
southern lows.  Thenge a whale month
5 consumed by the birds in their €low
E:n':g'rett-s—-rg, miles @ day—to central
Minpesoma,  There their pace guickens,
o ke up with the northward rush of
spring, and another 10 days at doubled
spegd brings them to couthern Canada.

Here they must ouike an important
choice,
a4 land that awakens slowly from its win-
ter's slecp, and where the sun mast wage
a protracted comtest agminst the colil of
the iwe-masses in Lake Superior ind
Hudson Bay. To the northwest stretches
a les= forbaddimg regmon, already quick-
eniny under the miluence of the Chinosok
winas,

To the north and northeast 'in:i-

Sl

THE EASTEEN ROIBINS MOVE SLOWLY,
PACEFIC ‘MUCH- FASTER

Mast of the roluns Trien Missoury thit
pass throdph western Mignesotn elect to
turn to the northwest, amd now  they
must not only keep poace with the raprdly
advancing seasom, but must do o while
traveling on d long-drawr-out diagonal
Thetr datly average nses o miles—
four times that i southert Jowa—and
later, when for the birds bound for west-
ern Alaska the course becomes nearly
cite west, the mute increases to 70 nmles
n dav—more than six fimes the speed
with which the journey began.

The migration map of the robin shows
that these Alaska-breeding birds are the
only ones that develop high speed. T
rohins bound for Newfoundlind move
leisstrely along the Atlamtic coast @t the
proverbially slow rate of the oncomng
of spring in New lngland, and, scarcely
exceeding 17 miles a day, they Gually
arrive at their destination May 6, when
their Alaska-bound] relatives are .Ih'u.ui_!.
200 miles farther north.

(Ine of the most mieresting things n-
dicated on the map is the migration route
of the robins who oest in sotthern Al-
herta.  They arrive too eatly to have
come from the south or the sontheast:
henve they must have come from the
sotnthwest, thoogh this has necessatated
thetr crodsing the main range of the
Hockies while the mostniains were: still
in the grasp of wmter.,  Rolans remain
all winter on the Pacific coast, north 1o
suuthwestern  Dirdish  Columbia, which
has about the same winter temperatare
as 5t Louus, 700 miles southward.,  Henee
the wintering robios of Bratsh Columinn
are alrendy far north at the advent of
spring and o ool need-any burried mi-
grotion b rench Alberta on tme. As a
fact, they average omly # noles a dav, the
slowest rate for the specics.

itmay be farly asked, How do owe
know that the Alaska rolims have comne
all this long distance from the centrnl
Mississippi Valley, mstead of the far
shirter distance from British Columbin ?
[t happens that the robins of the two
sides of the continent are shghtly differ-

THE
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THE OIS MOVES AMTUCH OUICKER OX THE PACIFIC THAN OX THE ATLANTIC

The dotted Tines eonnect the places a1 winch the rolibn arrive simnltaneonsly.  The heavy
sortill Be marks the divisivn between the eastern and the western forms. The heavy dotted
line represents the migratin route of the Alasks lirecding birds (see page 301)
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WINTER HANGE

T SCARLET TANAGER

An-example: of . migeation rouze moch more comeaenal than either the Yreeding or winter
ralge |set poage iy

ent in eoliar and in pattern of eolormtion
thrds 0f the western style are not known
worthh of  southwestern  Saskatchewan,
central Dritash Columbia, and southeast-
ern Alaska, while the whole country b
the northward s occupie” by bards that
cvidlently have cogme from the southeast
The heavy, solid Tine on the nup shows
the approxmmate meeting-gronml of the
TWi TOTMA.

Maost  migrants  extept  the rabins,
dicks, and weese wait 1 their warm
winter guarters antil springlime 18 far

advancet], and then, traveling swiftly,
oectjry only 4 few days i their verpal
migration.  1he black=-poll warbler 13 one
of the best examples.

THE WaAKDLERE AXD CLIFF SWALLOWS

While the Alaska-breedimg roluns start
nfl in F'I.'.lﬂ'l:']-llli'_'.-. Al sl ||:|:-:|;r'|:.' A
ditvs w poing from central Maissoun o
western  Alaska, the black-poll warbler
remnins in his tropical home during Fels
ruary anmd AMarch, and = not seen in
sotthern Florida ontil ahowt April 20,




Jivd

By the first of Muay he arrives in centmal
Miszcuri, which the robins left 6o days
carlier, and vel he reaches northwestern
Adnska only 10 days Tater thian the rotims,
The latters’ oo-day schedule hix been
shortencd by the warbler to 30 days.

The black-poll  warbler furnishes a
strikmg  example of speed aceclerution
durmg the latter pant of migration. s
imdicated on the mip of e mmgranon
riotite (page 3480, between Apnl 20 and
April 30 he goes from central Missouri
iy centril lowa, a distance of 300 miles,
Gr an average of 30 miles a day. The
next 10 dayvs the rate nses to 100 miles
a day, while during the las few days of
migration a veloeity of 300 miles a day
Is attnmed.

In enntrast, notice the dates, distances,
and speeils indicated for the ¢hif swal-
low on its mgration-route map | page
340 ). The swallow must strike om for
the north very early. since by March 1o
it 15 alrsedy 2,500 males from the winter
e, and yet 1s aversging only 25 miles
i diy for the next 20 davs, while it is
T |1.:||.'||-[:in.g the western end of the Coalf _{'!f
Mexien, It more than doables: this ate
while passing up the Mississippi and
Ohio rivers,  The ecrossing of the Alle-
elhiany Mountains comes next, amd there
areconly 200 miles of progress o show
for the 1o days of migration. by tlas
time spring has reafllv come enst of the
Alleghanies, amd the swallow travels fo
miles a day to 1ts summer home 1) Novi
Seotia

It is to be moted thar the swallow, Tike
the rolan and the Dlack-poll warliler,
works up to hingh mtes of speed when
it 15 travelmng on oa dhagonal, amd vha
exvent during the to davs spent in cross-
g the mountaing, each 1o dayy” travel
covers approximately five degrees of lat-
tude.

SHUE NAPROW MICEATION WOCTES

The accompanving lustration of the
range of the scarlet tanager (page 303)
is given 10 show the narrowness of ﬂ!E
migration e as compared with the
width of the sumuser and winter liomes.
This tanager nests from New Brunswick

THE NATIONAL GEOGRAPHIC MAGAZINE

te Saskatchewan, & region extending over
tgo0 miles of longitamde.  The Mhssis-
sippi Valley birds go south and the New
England birds southeast, unul they all
leave the United States alomg Bop miles
of Gulf coast from Texas to Flonda,
The migration lines continue o cotiverge
until i sonthern Central America they
are oot more than a handred miles apart.
‘rrived in South Armwerica for the win-
rer. the hirds seatter over o distnet about
one-hali the area of the summer home,
with an extreme east-anid-west minge ol
about yo0 miles. '

THE MODOLINKS ARE SELRING NEW
ROLUTES

The migration moute of the bobolink
| page 305) shows a similar though o
s decided a contrauction at 1S pirrowes
part. The sunumer home extends from
Cape Breton letand 16 Saskatchewan,
2300 mles and the migriation lines con-
verge toward the rice ficlds of the South,
the objective point of all bobalinks, nd
matter wheri they nest

Having gorged themselves to repletion,
they press op toward thete Doedlinn wine
ter abode; but the Sowily Carolina and
Georgia hirds take & cours¢ afmost
right angles to that chosen by the scarlet
tanpgers from those =tutes, and stroike
otit directly. across the West Tndies for
Shuth Americn,  In this rurt ol themr
journey their migration path contracts to
an east-and-west breatlth of abont Soo
mwiles, while a very lirge proportion ol
the bieds restrier themselves to the east-
ern 400 miles of this rote. [n South
America, the region oecmpied (uring the
winder has about one-ffth the breadil
ani]l one-thivd the arei of the breeding
TATHIC. '

The bobolinks of New Fmfland have
witnegsed great numerical changee, or
evolutions, W an the white man arrived
on the scene. pearly all of New England
was coversd by primeval forest and bob-
olink meadows were senree. As the for-
gst gave place 1o hav-helds, the bobolmks
promply took advantage of their chance
anil their numbets mereased steadily antil
the maximuom woas repched some 40 years
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i BREEDING

THE MIGRATON ROLUTE OF THE
g, Then the newly mvented mowing
machine and the horsepower hay-riake
began to deatroy thousands of nests ani
consed 3 marked dimiouation e the hobo-
hink censugs,

The case of the babplink 15 a Atong
clisse 1o this article, hecanse it w reveal-
mg o us at the present time the manner
of evolution of a new mgrabon route
By pature a lover ol damp mendows, it
wias formerly cut off from the western

ROBOLEINK 1S

CHANGING [5EE PAGE Jtnl)

Unitedl Stites by the antervening and
region. Dut with the advent o rmga-
tipn and the bringing of large areas
unider caltivation, ittle enlones of nest-
ing Dobolinks are begimning (oo appesr
here and there almost to the Pacihe.
Some of them are shown by dots on the
acenmpanying map, aml the probability
is that the not distant fature wall see
a Inrge dncreased in these trans-Kocky
Sloamtaian hobalinks
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THE COUNTRY OF THE ANT MEN

By Thnomas H. KEarNgY

NE of the most remarkable por-

ticmis of the Sahara Desers 1= the

region known as the Erg. 1t 18

a wilderness of great rudges of sand that

extends from southeastern Algerma far

into. the himtetland of Trgpoly,  In the

northern part of the Erg. aboat midway

between the ferid districe of Tums® il

the Oped Rirh Valley in the Algerian

Salurn, the oases of the Snuf Tre hididen

aong duties that are almest moumtain-
(3la in EEe.

Althoogh Jess than 200 mitles from the
termim of three railwavs—Diskra and
Tebessa in Algerin anil Gofsa m Tunms—
the Souf ety 35 =0 diffcult of access
that it is rorely visited by Enropeans,
I lad heanl mueh of its marvéls fram
tlie matives of the Jerid, and it wis there-
fore with 2 Fevling of keen nnticipation
that | started thither from Neifta one
November morning | see map, po 377 ).

Clar road led first across the western-
most prolongation of the €alt ot 'called
the Chott €] Temd, which 15 about 70 fect
Delow sea-level "'-Z-,ar the bank the salt
Iy like o powdery tinne Of hoar-frost on
the dark-colored mud:  As we procecided
across the Chott it became o eantinuons
crust, hke we on a ponrl, bt 5o thin nond
transparent that we could plunly sce
the muddy bivtom,  Cradoally the ernst
thickened amd the mud was visibile anly
where the hoofs of camels and o bnl-.nﬂ
had broken through,  In places the il
haid been forced ap, as f a mole had
maule Mz runways beneath, into a net-
work of low ridges

"-Jr.rlkm;: thaplavs of mirnge were $éen
here.  ‘The mocky Wlls on the south side
of the great salt pond  seemed much
nenrer and higher than was really the
case, ant! their jagged peaks appeared
o give place to Ant-tapped buttes,  The

center of the Chott pssumed the likeneas:

* Se FThe Mate Gardens of the - [#rd,” by
Thotas H. Kearnev.in NavioNal GROGNAFHIC
Macazsy, JTuoly, 1010,

of n lake of Blue water, with graceful
clusters of palms along s shore.

Climbing the steep bank that mairks
the western border of this depression,
we siw before us 5 scemingly endless
expanse of nenrly level country, dotted]
with hommiocks about waist high.  Each
hittle mound - was erowned by a spiny
bush of “retan™ or by other gray shrobs
of the desert, Among them m every
direetion wound faintly marked bridle
paths, How the Sonafa gunle fodml his
wiiy thr migh thns minze | combd ot goess.
Vet find it he i, rarely hegitating as tw
which was the right road.  He seemed
ty be gmded more by instiner than by
rensom, for he was generally i a state
of half stupor, caused by the [tashich
which he smoked comstantly

We rode all div through this dreary
region and supped with thc clean (lesert
sand for a table, The puude made heds
of the osarse prrass known as "drinn—
the pemmerpid foomd of camels in the Sa-
hari—upon which we spread our blan-
ketx. he night became = eold that
after the first few hours 1 could sleep
but little.  There was  compensation,
however, in the view of the glittering
Afriean  skv, aminterrupted from  the
zenith all arcouml 1w the horzan, that
one  cold entov 1o the utmost while
Iving on the gronmd,

Iy 10 o'clock the following morming
we were emgaged noa labyvrnth of
dunes, Taboring up one side of 3 sand-
Will amdd <hdding down the other with our
donkeys sinkmg nearly to their bellies at
every step, then following one of the long
tri -1$|.,|1 Jike stretehes of hard ground that
lav between the tldpes of sand before
starting up the next slope.

The Tast few miles of our joumey was
an excessively todlsome climbing and ie-
seepding of enormous dunes, some of
which must have been 500 feet lugh from
lurse to surmmt, ""n.-nthr-l.* cotll we see
the smnflest feaf or twig, for this sind
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town, where the view shown oo page 3060
was had. Except for the houses of El
Chred behind us, nothing could e een
in every direction but great nidges of
wre sand absolutely bare of vegetanon.®
lere and there among the dunes the
clustered heads of palms projected, look-
ing almost blick by contrast with the
prevailing pale buff of the sand.

Riding along the crests of the ridges
we cold look down into the date gar-
dens that nestle in the bollows aming
them, We found these sunken gardens
—“ghitan™ 15 the Tocal name for them—
tes wary in size From mere pockels eons
taiving a dozen of a score of trees o
large basins holding several handred.
Uiten the bordering ridges were so high
that even the tope of the palms could not
be seen until we reached the very brink
of the basin,

The date gardens of the Souf are in
constant danger of huoal i the sand,
for in that country the air is almoest con-
stanithy in motion.  During the winter
the winds are generally from the sorth-
west or northeast.  In sumrmer the pre
vatting wind comes from the southeast.
[t 15 not <o hot ad the oceasional srocon
that blows from the south, but is usaally
more violent and  Gorries  more  sand.
With their steep slopes amd knife-edge
sampmite, the dunes that boarder the ba-
sins are peenligrly lable to wind erosion,
The slightest puff of air soffices o start
a little clowd of fine sand curhing from
their erests.  In gardens that hove been
aliindoned for p few vears the trunks of
the palms are sometimes entirely  sub-
merged and only the mfis of leaves pro-
trivede.

The blowing s checked in some degree
by fences made of palm leaves or {.irwr
walls of gypsom rock along the crests of
the dunes. bat after every violent storm
the patives are compelled to excavate
anew the floors of their, purdens. 1t 45
a wveritable labor of Sisyphus. The sand
15 carried out in baskets on the lhcks of
men who totl up the slopes of the dunes,

* Professor  Massart could discover only
eight species of fowerimg plints growing wiid
i e Olggedd Sauh,

St

sinking almost to their knees at eveny
=iep.

In stwmmer, when the fierve avs of
the Sabaran sun beat down relentlessly
anid the shade temperntore sometimes
reaches 140° F,, as much as possible of
this back-breaking work 1s done at mght
During the period when the dates are
ripening especially strenuons efforts st
be tnade to keep the sand out, as the
ow=hanging fruit-closters spail quickly
it buried,  Sonf datés fresh from the
trees are wsually liberally powdered wath
e sand, and this coating most be
lrushed or washed off wfore they are
fit for export. The natives themselves
apparentty have no objection to saml as
n condiment with their dates.

The gardens have a very different ap-
pearance from those of most Algerian
ard Tunistan Ouses.  The Eﬂllm-l re
widely spaced, so that sunlight reaches
the grioumd almost everywhere, atu] the
clean sandy foor of the basms is pot-
terne]l with the black shadows of the
palm  leaves, flecked with  patches of
bright light: The palms are remurknhle
for the preat thickness of their trunks;

which sometimes reach three feet in
dizimeter. Except for an occasionmal fig

tree o pomegranite buish, no ather plants
are grown at the bottom of the ghitans,

A peculiarty of the Souf regon which
at once strikes the traveler famibiar with
the ordinary vases i the absence of sar-
face water. There are no spriggs nor
streams, to camls and ditches for iri-
gation and drainage, The rain that falls
#t eare intervals s quickly sucked up,
leaving the surface of the samd as dry
as ever an hour or two afterword. Tt
in the hollows among the dones the
water-table 1s usnally only a few fect
below the surface of the sl The conn-
trv. 15 believed to be underlam by a suly
tervanean rivet s hence its namo *“Clied”
Sintd.

I planting a dute zurden n this re-
gion, the first step is to siok a well in
prder to asvertdain the depth to grouad
water at the bottom of the basin, It
then remains only to deepen the basin
s tuich as 1s peediul to make the dis



“DURING THE PERIOD WITIENS TIIE TATTS
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VRE WITENING, STHEXN UDUS EFEQRTS MUS

HE MARE Tih HEEF THE SAND OUT OoF THE ©CANDERS A< TUHFE

LA —IT AR LT vl CLISTERS S0

tinee from the hottoms of the mdividoal
holes in which the offshoots are (Hnmted
fo peEermanently wet so1l not grenter than
twir or three feet.  With an ocenswonal
wiatering by hanmd durmg the first sum-

DEICKLY IF DURIETY

mer, the roots of the vomng palms soon
tmed themr way (o the undergroumd mons-
tore, and thereatter oo ireigation 5 re-
quired,

The sml of the gardemns being a pore
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e pALMS ARE REMARKANLE FOR THE GREAT TUICKNESS OF THEIR TRUNKS
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THE COUNTRY OF THE ANT MEXN

sitrdl and nearly alwavs dey on the sur-
face, the conditions are not favorable
tor the germumation of date seeds.  Cons
sequently one misses the seedhing palms
bearing froits of every description, with
which the neglected pardens amnd waste
plaves in ather gases are crowded.  This
explains the fact that there sre appur-
ently no varieties of dates peculiar 1o the
Cgedd Soui. Fven offshaots are pro-
dueed sparmgly, and the natives must
perforce jourmey  to  distant okses  In
search of them,

The dates grown i the sunken gar-
dens of the Sonf are highly  reputerd
throughout the Sahira, being considered
especially superior i sweetness and in
hevping oquality.  This 15 doubtless due
to the peculnr comditions wuder which
they ripen, the sandy sides of the basins

acting as reflectors, which increase the
direét heat and light of the sun's ravs
There being no surface mossture, the
atmspheric humidity m the gardens is
undonbtedly muoch lower  than in  the
swamp-like oases of the Jerid and the
Chitedd il and this also mnst terd to
imptove the quolity of the Frot, Cer-
tmin it 1s that dates ripen early in the
Souf.  None remained on the trees at
the tme of my visit ( November 22-afi],
while i the Jerid the harvest comtinmed
that year until Januwary. The Deglet
Naor dates produced in the Oued Soof
are varried by caravan 1o [hskra, whence
they are shipped to Europe.

(O tertaces constructed in the slopes
of the bordering danes, a few feet above
the fAoor of the basins, are located the
shiallow wells which furmish woter for
starting the palms and for rtigating the
litle vepetable gardens, which are alao
isually sinated on these terrnces.  The
witter 15 hifted by means of a contrivance
very similar to the Egvptian “shadent,”
It consists of o basket daubed with pitch,
ang on the end of a alm trunk that is
sapported  botween  upright posts. A
stone fastened to the larger end of the
pole serves s i counterise

Since the sail of their country 1= a
nenrhy pure sandswhich will not stand up
when wet, the Souhs are compelled to

Tesart to plaster made from a

5k

HEETE
rock e rl'.'lilﬂn‘[tﬂh the dikes Iw w hich
the irrigation water is retained on their
plats of vegetables, Canduits made of
the =ime inaterial lead the water to the
plats, and plags of wool are used 1o dam
the tiny stresm ot the point where it 15
to be diverted. The Tinmg of the wells
5 also made of this cement, and it is
uesed M copsirooting. the moumds . with

svhich the weakened basges of old date

palms are reinforced. The rock from
which this plaster is made outerops here
and there AT the dunes. It fre-
quently pcetirs in Inrge clusters of crys-
tals known as "Sonf roses,”  The small
kilns in which the rock 1s burned are a
charicteristic feiture of the roadsides n
some parts of the coumtry,

The human:ants who have wroaght
ont this highly specialized system of
horticulture in the teeth of such tremen.
dons obstacles are, 11 searcely need be

sail, far more indostrions and energetic

than most of the natives of northern
Africa,  The Soufis not only find time
tor (the hedvy labor needed o protect
their date pardens, but tend fAocks of
sheep mnd goats and mnnage besides a
grest part of the caravan business i the
northern Sahara.  There appeirs to be a
trbal distinction between the more sed-
entary gurdeners and the widely trav-
eledl conductors of caravans. The eam-
els of the Souf are reputed o he the
largest and stiongest i all the great
desert.

As a rule, the Soufis;, hke their date
palms, are strong and bealthy looking,
betng favored by their climate, which s
a good one despite the mtense stmmier
heat.  The absence of surface water i<
probably the chief reason for the health-
fuliess of the country., The Sonf s
aapd 1o be free from mosguitoes, which
make life a burden durmg many months
of the yvedar in the Jerid amd the Oued
Rirh. Malaria, the scourge of the irni-
rated oases, 18 apparently unknown here.

The l=ence o -I:"Em snitable for mak-
ing the sun-buked brick of which houses
are constructed elsewhere in the Sahara
has put another tax opan the ingenuity
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PLASTING DATE PALMS IN HOLES TWD R THREE FEET GEEP [EEE PAGE 30n) )
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ONE OF THE EXTENSIVELY GROWN DATE VARIETIES OF THE OUED SOUF; NOTE THE
VERY HANDSOME POLIAGE OF THIS VARIETY
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THE WEARENED BASES OF LD PALAMS ARE SUTTORKTEDY By
WITH CEMENT
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DUETTANE MAT OF THE SOUF COUNTRY

of this interesting race.  For boilding
material they are forced to depend upon
the gypseons rock of the country anm]
upin cemwent . manufactured  from it
Fven the toofs are made of this sub-
stance, for in the Chued Souf date palms
are oo precious b be sacriheed for
btttdding purposes.  Either because  the
material has oot sufficient cobesion or
becawse the architecturnl skill of the
people 5 oot equal to the construction
of large arches, the roofs consist of
rows of small fMattened cupolas,  Con-
sequently, when seen from o dhistance, a
village of the Soufl looks like a cluster
of drab-colored hee-hives.

A feature of the towns which brings
them into sharp contrast with the neaal
Arab  village 18 their extraordinary
cleanliness.  Sand, the great puarifier. is
condimally drifting among the honses,
hihing with its mantle of charity the
refuse that offends the traveler's sences
in most North African towns,

El Cwed, the eapital, numbers about
3000 people, or one-ffth of the total
population af the remom. It contains few
curiositics, Apart from a larze mosque,
the mast conspicuous structures sre steel
wind-mills of  American  manufacture.
The numes of the streets are announcedd
by neut blue-and-white placards at the
corpers.  Uhie ootices that  celebrmated
African explorers have been commeni-
rated] i such nomes as " Rue Duaveyrier,”
“Mace Flatters,” etc.  The district 13 ad-
ministered by French army officers of
the “Durean Indigéne,” under whose
supervisdon twio caids mete out  justice
(i the matives,

Chpe of the most mieresting episodes
of my smourn i the Uned Soof was o
visat 0 K1 Amiche, a villape situated a
lew matles somth of El Ouped.  Here [
was entertained at luncheon by the mar-
about, i highly venerated leader of the
“IKhadrava™ sect of Mohammedans., The
holy muan served me with his own haneds



ANfSHW THL HOT LIEHVD Y DNTHVA ‘NOIIDMLIENDD | - .
SATLITUIMG 40 FODT ¥ THOSND HLivale e SEEAVIM 40 MWINNAN VSO0 S AN00VEVIR I aNIHE ERS VX,

= ._.m_m.“ L i it
s Y a ey -

' &
e

{1
o
|
! k |
-
&
-
e —
y
el
-4
-
)
e
e
1“-
L)
_HIH.
]
-,
i
]
-
bt
et
| 2 ‘-

&
-

THE




THE COUNTRY OF THE AXT MEN 379

MARARDUT OF EL AMICHE, AND THE Mis0OUE GF WHICH HE 15 ©'USTOIAN

HOUSE OF THE MAMADDUTE 0N, EL GUEMAR

“The only dwellng of a native | have seeti 1 thi vatliara which could make any pretension
nee ill-'i||1|:"1'|.1|'|'it IneriE
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and was =0 profuse with his compliment-
ary speeches that 1T found it difficult,
through the medmm of my interpreter,
tiv keep pace with hom,

Tle meal was a plentiful one, betler
cooked and served than = castoman
among the natives.  Nearly all the dishes
were highly seasoned with red pepper.
The pitre de risistance was, as usial,
the eclebrited vous—ons. The founda-
tion of this dish was semolina, cooked
so that every grain was dry and distinet.
It wis served in 3 wooden bowl with a
ragout of ‘meat, cartots, tomatoes, chick-
peas, and dred apricots.  The fried
dishes were oooked with goat's  fat,
thee provisson of the Mohammedan Tow
apgainst cating swine's Hesh preventmg
the ue of ordimary lard, The bread,
baked in roond, hallow loaves with a
very thin crust, was chiefly remarkable
for it= extreme toughness

The repast ended mth several cups of
thick black Moorish coffee, boiled with
sugar. A ﬂ[.-J_"-E of lukewarm tea as 2
sort of “chaser” after each cop was an
mnovittion winch [ did not partienlariy
relish, but when one 15 éntertained hy a
host of such sanciity, 1t s out of the
question 10 refuse anything that is of-
feraid. |

The marabout showed me with great
pride a silver coffee service presented to
him by o former governor general of
Algerin.  This was o reward for lis
cervices in bringing about the capture
of the Touarep tmurderers of the Mar-
quis de Morés. g young IFrenchman who
a few vears before had made an ill-
advised attempt (o cross the Sahara with
only a few Armb servants. | was tald
that in cases of this kind it 4= not oun-
usua] for the Algenan government to
aval itself of I.'hl: infieence which the
great marabonts possess among the wild
tribes of the dezerd.

In o shed belind the marabout’s house
a number of weavers wete squatting be-
fore a lsom of pripotive constraction
making a1 carpet for the near-by mosque,
of which the marabout is custodian, The
colors were gaudy and the pattermn rode,
vel not unpleasing.
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Next day I rode to El Goemar, ten
uiles north of El Oued, and the second
larpest wown an the Souf, [t was mar-
ket iy at El Oued, and we passed
crowids of men and boys driving laden
camels amd the sturdy little mouse-col-
oret] donkevs for which the country is
moted, When 1 reached El Guemar [
was immediately surrounded by o strog-

gling, chmworing mob, whose behavior

puzsled me until 1 learned that | had

heen mistaken for a purchasing agent of
the Tunisian tobacco monopoly.,  To-
bacco-growing 1% forbidden in Tunis and
the government obtains  its. supplies
largely n Algerm.  We had noticed
alomg the road a5 we came from El
(dped puany small frrigated patches of
this crop.

There is another marabout ar El
Guemar, amd my interpreter, who was
always seized with a fit of devotion when
i the netghborhood of one of these holy
mén, was anxions that [ shoold make
him & visit; bot, rermembering the rather
formdable ceremomes of the day béfore,
I dechned the invitation and contented
mvself with a view of the house of the
marabiont’s son,  This had an attractive
'I.."'I'.tLI'J-L'I'I' and was the only dwelling of

a native 1 have seen in the Sahara which
|.,‘ur|1.1|-|| make any preleasion to architect-
wral rmerit.

The morming had been fine and sunn
bt the weather was very. disa ':1h
during our ride back to E I'.Fufrfl_ The
sy was overcast and a aw wind blew,
at one moment bihog onr eves with sand
and the next driving pusts of cold ram
nta our faces. The woolen burmous
which | hal had made at Torer a few
days before proved very comiortable, al-
though when riding 1 could never get the
Arah trick of keeping its folds wrapped
closely about the body while leaving both
liands free to manage brdle and whip.
The burnous = a verv simple garment,
with neither sleeves por buttons.  In fact
it 18 hardly more than a blanket, gath-
erad at one comer by means of a few
curiously embroidered stitches. with a

hele 1o pass the head through and a hood,
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"THE LAST HOUR GF MY SOTOURX I8N THE SOUF COUNTRY WAS SPENT AMONG THE
TITANIC DUNES NEAR DEOILLA"

which 15 allowed 1o bang ar the hock
when ot needed as o bead covermg
Followmng . the advice of the Frencn
commandant at El Cweid, we lessened
the fatigue of the return journey o the
Jetid by spending o might at Debilla, an
outlving villnge of the Sonf. The young
sheitkh of Debilla rode with us as far as
hiz bailiwick, e was an exceptionally
intefligent and  fme-looking, Arab.  Flis
costume, which did foll justiee w0 Ins
handsome tnce and fipure, consisted of
richly embrondered white silk hatk and
a enowy barpieg of the finest  wool,
Mumunted on a &11.|_:ll_‘1'll Py hotse that

seemed proudly conscions of the red and
ailt of its trappings, he realized to the
full the pallant @vabier of the desert
who hgures i the dreams of cvery
sohal-boy reader of "The Tahsman,”

The last davlight hoor of my ssjoam
in the Sowl country was hitmgly spent
among the titanic dunes near Delalla—
hoge mosses of pore sand, withoot stick
or - stone womar their spotless surface.
‘s the ravs of the declining sun fell
upon them, one coudld fancy that a sea
of molien gold, lashed mio fury by a
harricane, had been covled and fixed be-
tore the billows sabsided.



RECENT GEOGRAPHIC ADVANCES,
ESPECTALLY IN AFRICA

By Major Gexerar A. W, Greery, U S. Army

ITH the reasonable assurance
. that the Arctic Pole 35 sor
rounded by & deep, extended
sen, and with the knowledge that ‘is
Antaretic antipodes i5 in practicilly the
center of the greatest laml-mass of the
world, 1t is obvions that man's persistent
activity has cuth d the general contours
of all seas anr. continents. It thus fol-
lowes that the beroic phase of geographic
exploration has passed for all Hme. and
thut men eager for recognition turmed
some time eince their energies 1o re-
seatches which promise cither scientific
results ¢ commerciil sulvantiges,

In considering geogriphic advances, it
is pertinent, and perhaps not devoid of
por ular inmterest, to present the lmse-
iraps of modern geography. As novel to
many, there is (p: 388) reproduced a map
of the world, drawn from a catalogue o
T. W, Hiersemann, Leipzig. [t 18 from
Francesco Berlinghieri's |talian Gueogra:
phiv, Grographia an tersa vina. of Tisgpua
toscane, Florence, 147880, probaldy the
secomd oldest of printed atlases.  DHer-
linghieri naturally eontimmed  Prolemy’s
error of undercalenbliting by one-third
the distance bitween lSurope anid the east
coast of Asla, and it may well be that
this very map frim a home atlas encour-
.a{:utl Columbos in helieving the unex-
plored distance to be nivigable.

Ax fllustrative of the vast alvanees in
peography doring the fallowing half cen-
tury after the voyage of Columbus, there
is also reproduced the new world-chart,
Universalé Nowvn, from  the work of
Pietro Andrea Mattiolo, La Geogrofra di
Clandio Pealemen Alesandrino [ with adl-
ditions by Scehastian Munster and Jacob
Gastaldo), Venice, 1548 Although Ma.
gellan had cirenmnavigated the warid,
Asia, Edrope. and America (as yet un-
mamed) are herein charfed as one un-
broken land-mass. These maps of four

centuries since formish means: for inter-
esting compatrisons with the suriace of
the world a3 we know it todiey (p. 330).

DFSCOVERIES OF XEW LANDE v

Man's speces2 in the explorative con-
guest of the world s forcibly 1Hustratecd
by the statement i a leading editoral
that the yeir 1010 huid been quite devoid
of actunl geographe achievernent, there
being one notable addition  only—the
Antarctio discoveries of Charcot.  (Of all
mien, Dro Chrreot takes: a broader view
of gengraphic science aml s unwilling
to measure its progress by mere addi-
tions of hitherto unknown surface areas
of the earth, weleome as such knowl-
eidpe s,

it will be remembered that Charoot
in 105 by discovery extended Palmer
(o Grabam) Lamd ssuthwest to Loubet
Land, i7" south, 71° west, His expedi-
tion of 1o00-"10 was specially fitted for
soientific researell in’ botany, geblogy,
glacialogy, hydrology, magnetism,  e-
tearolopy, and occeanagraphy.  Reaching
in the Powrguod Pos? Wi furthest point
of 1908, Charegt successfully worked his
ship through the e o the sonthwest,
anil, reavhing the hitherto unvisited Ade-
laide Islamd § Biscoe, 1812). accurately
lcated #ts position. 1t s an igland 7o
miles long, not a mere islet of Jess than
o miles. as-previously reported.  Coan-
tingdng  tns nmning  sarvey, Charoot
found that Alexander T Land ( Bellings-
fhausen, 1821 is a contintation of Pal-
mer Land, indented by 2 vast guli along
whise placier-ined shores he traced 120
miles of now land, Altogether the new
discoveries exteni] the loenl seuthing
[rom 65° 30" to GB” 45 south, ond traverse
g previously unknown sea hetween 104°
and 128% west, suve anly as intersected
at 108" west by Cook in1yys. Charcots
discoveries have an especially mmportant
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bedaring on the boundary of the great
continent Antarctica, ‘whose now recog-
niger] existenve 15 doe to the discover-
ws of Palmer. wellingshausen, Wilkes,
D'Urville, Ross, Ewderby, Drygalsk,
Hroce, Nordenskiilid, Scott, Chareot, and
Shackleton., Of Chareot’'s work M.
Charles Rabot justly says, “It is ome of
the st fruntial in scientifie resalts of
any recent polar expedition not having
the pole as s object.”

EXPLOBATIONS OF THE TWENTIHTH
CENTURY

The most important subjects of geo-
praphic research and explotation pertain,
however, to the h:lh:.ml‘lL: carth and bear
practically an their utilitanan relations to
the activities of mankind. In his scholarly
annual adilress to the American Histori-
cal Association, its president, Prof. F. .
Turner, while pomting out that the geog-
rapher 1s an allied laborer in historical
study, added : "Historians must deal with
the connection of peography with indus-
ttwl growth, politics;, and government.
- » o Changing gevgraphic factors |, . .
must be considered if we would under-
st the Dbenring of legislation  and
poliey,””  Thiz statement conforms to the
generally accepted idea thot the science
of geography covers not alone the phys-
cal aspects of the enrth—anmimal, mimeral,
and vegerable—but more partrcularly in-
chndes the interrelations of min with lis
material enviramment.

FMPORTART FTELDE OF AINANCE

It 13 pertinent o determine the phases
and locate the fields towards which re-
search 18 most persistently devoted,  An
examination of the publications for a
vear of the two great foreign societies.
the KRoyal Geoagraphical Saciety anid the
Société de Glograplie, disclose that in
the former one-third of the leading arti-
cles and in the latter one-half pertained
to Africa. The charticter and extent of
geographic work of importance are most
clearly indicated by the pruceedings of
the Societé de Géographie, which, with-
ot derogating from the special merits
of other societies, mayv be =anl to take
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the broadest and most landable activity
m fostering sl recognizing geographic
rescarchy  In 1910 0 awarded no less
thin 27 prizes, consisting  largely of
medals, though often supplemented by
maoney grants,  Nine awards were made
for work in Africa, six relative o Asia,
three to France, three to the Western
Iemisphere, three for technical work,
two L ocegnography, and ote for Ant-
arcticst.  Nipeteen awanls were for re-
searches pertaiming to human relations;
or bearing on natural resources, while
aore only was connected] with the dis-
covery of new lands, In its award w
shackleton the committes, recopnizing
the evolubion of modern research, said
pertinently : “Far from being simply a
wonderful tour - de-foree of physical
vigar, 1t was especiafly amd above all
fruitiul m scientific results of the highest
importance.”  With' Gallic tiberality, two
awards were made (o ahons—Sir Ernest
Shackleton and Mr. Batley Willis (of
the National Geographic Society),

EARLY AFRICAN CARTOORAIIY

Two of the African maps of Mattiolo,
Venice, 1543. ure herewith reproduced.
Africwe, Tabuwla {11, shiows Africa ns
flepicted by Plolemy in the seeoml cen-
tury. 1t will recall to many the legends
and tales of childhoodd throogh Caphos
(Cepheus), the myvthical king of Fthi-
apin : the man-killimg elephams of the
equatorial interior, amd the mystical
Mountams of the Moon ( Lune Montes),
which for so many centuries fipured as
the long-—sought sources of the historic
Nile.  This second-century map of Prol-
emy, 1t should be added, was nearer
correct as to the Nile and the aldjacent
mountams than were the standard A s
it the beginning of the mineteenth cen-
tury (p. 3923,

Africa, Nova Tabula, represents the
comtinent after the recent CIrenmpayiz-
tion by da Gama (p. 391). The new
nmp enlarges the dramage basin of the
Nile to mehule the greater part of the
contient, introduced a Score of mythieal
crmwes, and ebmmmates the beloved Moun-
tains of the Moon.  And thus stood, as
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Miete fram 2T hie' Leart of the Amizectle,” by B, H, Shackletun

A BEAL DESTINED Ok THE LARDER ! LN THE ARNTABLTILS

a whole, geographical knowledge of the
Dark Continent for three centuries, ad-
vaticing only sope (4 Years sinee

AFRICA OF THE TWENTIETH CENTLURY

As hearing on geogruphie work, 1t
should be borne m mind that Africa has
been Jdivided between European powers:
The most ymportant .spheres of control,
direct andd tmidivect, m areas dnd 0 popae-
latjion are approximately as  follows:
France Cincluding  Moroceo ), area 43
per cent, population 2g per cent; Gireal
Britain ( meluwding Egypt), 35 and 30
per cent] Germany, G and 12 per cent,
and PBelginm, o and 16 per cent.  Actu-
ated by political  considerations  and
stimulated by the spirit of commercial
expansiipn, the colomzing  countries huve
parsued their rescarches soo eficiently
that toduy Afrca 15 better known anid
more accuritely charted than are ex-
tended areas of Asivand South Americn

African explorations hive been the
outoome of private enterprise for com-

mercial exploitation, under the auspees
of peographic societies for the advance-
ment of scientific knowledge, and through
official parties for the development of the
commtry.  Prolific in results have been
the kabors of the many boundiry oom-
mitssions for delimnating the separale
regions unider European control.  In
Africa by wise prevision are prevented
the international disputes similar to those
which neglected boundunes have entatled
s wften on the continents of America.

FHESUCH RESEARCHES

The mast stoiking results are those ac-
complished by the unequalled energy of
France in her:steady advances fowarils
the asshimilation amd domination of the
nortliwestern half of the continent of
Africa.  Their commissions have not
alone explored the unknown Tegions, biat
thoy Have thoroaghly  mvestigated thie
commercigl possililities of the mamense
territories under their control.  Their
reports bear on the productivity of the
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sail, the saitability of the chimate, the
existence and wseceéssibility of  forestal
wealth, the presence and probable extent
of mneral veins, and on fransportation
métlwals by mood, river, or by rail
Egually valualde are ther data on the
sacial hubits, tribal chiructeristics, cen-
traliving conditions, and povernmental
metliods of the mullions of natives, on
whose activities and stimolated wants
must eventually depand the commercial
development of Afno.

The French army has  contributed
Inrgely to these valuable researches, ind
the views of its trained and selected offi-
cers are well expressed by General Le-
bon, who said of Afrca: "Geography
becomes a fairy godmother whose mis-
sion is to reveal to man for his hghest
gool  afimite and  hitherto  anufilized
riches,” The struggle of the army to
metre safe travel across the Saharn was
most bitter, as well as its work 10 Mo-
rocec, and there were in gO8-1gon) n
North Afrim more than a Thumdred
fights, with 4 French loss of several
hundred m killed and wounded, Peace
and order now prevail; the occupancy
of the desort palm groves controls the
nomads  Today at no point in the vast
Fremch Stdan ie there seen more than
n single company for police duty.

[t should be inuwn that the regions
i Afriea contralled by Fraovce exceed
in extent by mure than 50 per cent the
arca of the United States; and it is obvi-

ons that only the mare important of its

matty Tecent explorations can be even
mentioned in this briel stmmary.

THE SAARA REGION

Though comparatively unfertile, the
great Saharan Desert vastly influences
the surrounding tegons:  Frmnee con-
trols 1t by opsis puarids, selected sconts
of experience, called mitharistes, well
mounted on camels,  This service, at an
expenke of So0,000 o vear, 15 e eoon-
oy, [nder earlier eonditions the Bilma
trans-Saharan route was plundered o
the amount of a million and a half dol-
lars wvearly, besides the enslivement of
the natives there enptured,

887

Cireat portions of the desert (the Sa-
aran-Sudan region ) have been charted
throtigh the geodetical work of French
officers,  Captain  Corter, the chief,
states thot @ vast regilon @ degrees in
ongitide and 12 degrees in labitude is
safficiently  watered 10 produce  gram
(mil) from grass wherever the soil s
nol satd-invaded. He relites that the
Touaregs habitually open the anthills
and take therefrom the reserves of grin
seeummlnted by the ants.

His deseription of Kauouer modifies
our ideas of a Saharan oasis. [ts 100000
palm  treecs  furnich smbsistence for a
dozen  strageling  villages, with  their
smiall Hocks and scant crops of griin
and vegelables,  Adjpcent desert routes
are filled with long trains of slow-paced,
heavily laden camels carrying the anmul
exports af the vpsis—25000 loads of
salt and 5,000 of dutes.

FHENCH hONGE

It commection with the Kongo-Bame-
rismy boundary, Captain Pérquet explored
so0 miles of unknown routes, of which
300 were throngh dense woods.  Railway
snrveys now progressing from Librevilhe
to the Sangn River are through great for-
ests, which are being actively exploited,
the natives being tractuble instead of hos-
ttle; as hefore reported These surveys
disclosed a Tigh. rolling platenn, the lofty
Crvetal Mounimins of that region being

myvthical.

ALOROCUL)

Notminally independent amd practically
anknown, this coumtry = gradually de-
1,"|31r|[ﬁ11g findet the activity amnd inflnence
af France, o whoee sphere of influence
it naturally trenids by psscejation  aml
propimguity,  Sinee 1g04 M. Louts Gentil
oz anmually investigated anknow areas
of Morocoo, studving its hydrology, lo-
cating its mineral wealth, and examining
its forestal amd agricultural soues,  His
aps are the first o adequately represent
the physical comtitions of the country,
While mineral belts 01 prospective value
are foumd, vet M. Gentil Tooks to the
extremely fertile soil belts as insuring
the prosperity of Moroceo, fittéd as they



ity THE NATIONAL GEOGRAPHIUC MAGAZINE

e D

IIJ LRI =,
1 B

L II _I:_ B

—r .. . -

K, <

i 'I'":-"'""l: - Tew) f : _
WS e ———
\ ' |

)

= ST
S

%

Il

= __n .-!-.'___ I'-_.nli:-:::;':'r - t

INIEE el ey |

[ g - __;-i —N :.-.11-' -
=

15
llr

d

v

TrTL Y

3%
_-l.n

f 1
i ¥

=

"
-

=
—p—

i j= =

Frasymien

r. ‘*H.::'-i:_l Y

- L - =
» —
i N

| 'r-f‘-.;l ' iy
11
e ek LT
=X

—
L

R

THTE SECIHYND OLDEST MAFM 0F THE WORLD » Ty

RERLINGHINRT, NEFORE COLUMIUS | SKE race (41)

wpe |

It was printed i Flocence, near endugh for him Lo

the map which set Columbus th work,

Prolabfy this iz
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are for forestal and agricularal prod-
LSS
COLONIES OF THE WEST COAST

The wialetshed of the Niper and the
adjoining Atlantic areas have lacgely en-
gaged attention through their fertility
and trade possibilities. The fatlway from
G I O u;].[ll-ﬂ“n1 owned by the West
French Afrvan government, has beer
built, thus connectivig the apper Niger
with the pcean. [ts ﬂ'}'ﬂ'ﬂl%ﬂ cost per
mile was $32000, and 5 million dollars
were paid the natives for consiruction
work., The availability of local Tabor 1s
shown by the 12,000 natives wi wrking on
the road in 1gog. TS economic value to
the country is evidenced by the steadily
increasing freight, which has maised the
vt ineome per onle from 5200 1m0 1600
to 51,230 0 16K,

AL Hubert explored geologiaally the
Siguin and adjacent remons throagh 60
sare degrees, and maps now Gover geo-
logically 400,000 square kilometers. A,
Angr. Chevalier, 19021910, investigated
the Atlantic coast oolomics, the Hora,
agrricnltural  factors, and  forestal  re-
sources of Guinea receiving close atten-
tiemy,  The Tvory Coast proves especially
rich in rbber along the Liberian bound-
ary. In Dahomey a regmon npped as a
mirsh proves to be o dry, well-wooded
plafn.  The explofations of  Caplain
Giross disclose the exstence on the Ivory
Coast of valuyable forests of an aren of
about 8 million hectires and the exist-
ence therem of 5B kinds of useful womis.
There 15 po tribal orgamzation, but the
government 15 by family. Labor is-avail-
able under st and homane eonditions,
s that the forests can be ecomomically
explonted.  The dreaded loeal élimate
proves susceptible to hygieme mmprove-
ment,  Fourn's suryeys in Lahomey,
Ringenbach’ investigation of the sleeq)-
g sickness, Gironcourt’s - explorations
of the bend of the Niger, and Zeltner’s
work in the Sudan are worthy of nate,
but space lacks.

THE CHAD REGIN

Oif all narratives of missicms, that of
Capt. Tean Tilho, 19o7-'o0, in surveving

THE NATIONAL GEOGRAPHIC MAGAZINE

the Niger-Chad boundary most appeals
to the magination through the vast and
stratge country it concerns.  The region
Wils Ojleneil h} France in o1, when her
troops defeated the croel pegro tyrant,
Rabaly, the pest of the termr-stricken
tribes, The country 5 an interior drun-
age basin, like omr own Salt Lake Valley,
ol enormons extent—alwout three tnmes
the area of France. French methods
have brought about order anil prosperity.,
50 mdhitristes today keeping peace among
the various tribes along a border of sev-
eral hundred mles,

Serentific explorations disclosing is re-
sources, the Chad basin was amicably
divided between England, France. anil
Ciermnany. Tilli's houndary work. was
supplemented by extenided researches be-
tween 127 to 17" porth, and from 0" to
15% east (Pans), s survey included
400 astrvmuimical i'ltiiil_il e and involved
25,000 miles travel, W alwable collections
and abservations were made in cthnol-
ogv, magnetism, geology, and natoral
Instory.

Wiy WIICH 15 LIGHTER THAN CORK

Especially interesting are the strange
ambaeh (Herminmuera ¢laphiorylon)
forests, growing in the waters of lake
Chail to 25 feet in 'In:nght anid 12 inches
m dinmeter. This curems tropical tree
grows only in water of medlerate l]l:}}th
and so rapidly that it atiains its fuoll
height m two vears, The wood when
driedd i the lightest in the world, its
density being onlv o per cent that of
COrK _ _

The most imteresting feature 13 Lake
Chad. m the ¢enter of this vist country.
2000 miles distant from the ocean at
Senegul and 200 miles from the Nile
W hidle it2 masirnum area 0f 10,000 Sjunte
miles slightly exceeds that of Lake Frie,
Chal 2 noterd as bemg the shallowest
lake of the world, its averape depith bein
less than six feet. Fed by local rainfal
anil by three contributing strewms ( prac-
tically  all water ecming from  Shar
[iver], it loses ahout four feet annually
by eviiporation.  In 1god a0 was hat one-
fourth its maxinum size. owing to suc-
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great deser

vears of dronght With rapid
hirnking, fish perish by mmlions, cttle
i |-Il:g-.' game mMEigrate, anid tribes aluin-
Jdor the resittant salt marshes.  Muoch ot
interest wils gained relative o the natives,
the Boudaman tribes to the south being
srricultural ‘and peaceiul while those 0
the north were pastoral and warlike

Fesslve

ERITISH ACTIVITIES

Much the greater proportion of civil-
roil peoples i Afrca being ander bEng-
ish eontrol, British activines hive nutu-
rallv turned towards vitil problenss of
finance, administration, aml government,
These guestions assume extreme HNpor-
tince from their proctical bearing on
trade, eommerce, il !r-|11-'-ih"'12-’i"?1 £l
which factors the fufure prosperity of
\irica depends

% I-"' !: -
cl L T .l "1 i :-:' II I II=| i | |-'...': 1 i
1 1 imifir g 1§ l|I'I|_| II 1] " L

"hough subordinated to these special

aetivitie: British  explomations  have,
nevertheless, been frutful, especially an
commection with the erht boundary com
missions,  wiieh pengtrated many
unexplored regons, thus adding wealth
of knowledge as 1o varions tribes and
Lhelr Major Whitlock
traced the Nigerian frontier 300 miles,
sirveying large areas under selverse Co
ditions of hostility, which entailed severe
lgsses i killed and wounded.  Com-
mmnder Whitehouse distinguished him-
self by an admirable survev of Victora
-"-.-1..'LL|_'.<'-. andd ':'H'.La:l:unlu-_‘. 1]1'-'='.1'.:3| Tis
stronomical work m Nigeria.  In ad

[Tganda-Kongo  surveys,

! '
Elal

cyirommiicnl

|I|_[:"|||'; 1|| rll.l:‘
Major Brzht extlored the Ruwenzon
Mountains and measured through that
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locality a sectiom of the
greatl mieridan arc along
LT - L@

i Harry lohnston,
known 0 the NATHINAL
(yEockAFHIE MacaziNT.
has made studies of
Upgandid and around 1he
equatorial lakes  winch
stamd scircely secoml o
shimilar Afrean re-
senrches, Fishhoume's
HITVeRs Tor Lhe [ grnnda
{nilway were prohific in
results, nnd Lieat. Doyl
Viexamder's  transconti-
pental joarney through
thi lense, |.'J‘.lj:1-|.'l| f it
pals  hetween the Niger
and the Nile récalls the
thrifling experiences of
that great traveler, Stan-
ey Afrcants, 30 years
earlier .

LI intenseé houman in-
terest are the ethnolop-
cal studhes of the mans
primitive peoples, whiase
mdividuality 18 vamshing
under advancinger  civih-
mtion, Torday tells fis
ol e e ke of the Kaii-
eil hasin : of the Habomn
women, with elaborately
croatrired] faces) set off
with brass neck-rings of "
10 postneds  weight: of
the alert, skilled pigimv
fonters: of indostrous
Misambuy, where, wonder of wonders
for Africa, every one works, carving,
forging, weaving: and of the high forms
of o pure African art apparent i the
-._‘;m*:ingﬁ and textile mdustries of these
NntIves,

Perchance more fascomating are the re-
sparches of Talbot, =ometime resident
nmong the Ekol of South Nigerin, A
high-typed mace, gven o dance and
waondland mysteries, they are survivals
of Pan. The sacred Lgho (men's) and
Wimm {wormen's) elubs are as mviolate

il k

L' <l
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HEAUTIFUL LITTLE BECCAR GIHL

Leeder  Cassell & Co,

o each sex, under pemgalty of death, as
in the dawn of mythology. Among the
sweet, quaint superstitions of the devoted
ko parents 15 one which forbids guar-
reling in a hoosehold of little children,
who in their reincammated state love gen
1||." ".‘IE%,'['-, ':.ﬂ'lillll.i!lﬂ ]IJI'L.':-_ :':I.'II-I! ".\."ili'lli.'ll!_:
Words.

VATE v CATRDY RALLECALD

Explosation and research induced trade
and atnexation. which i tarn entailed
colonizatiom and povernmental respons
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A FALCONTER
Fheto by Boogaall, Biskra.  From “The Deseri Cateway,” by S

S H. Leeder.

bilities; The formation of the South
African Confederation and the occiipa-
tion of Egvpt have taxed British energy
and resources to the wmost, and in
their development transportition facib-
ties were deemed of the highest impor-
tance.

Cazuel]l & Co

The South African rvaflway systems
now agprégate O.0o00 miles; with 2,000
miles more in prospect, Time and money

are gradually trmmsfornung mto reality

the dream of a Cape to Cairo Railway
In operption last vear from the Cape to
Vietoria Falls, 1640 nules, it i5 aglt to
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the German fromtier. This section at-
takns its maximom altitude of 4,850 feet
near Bulpwavo, having  followed the
crest of the watershed from p pont o
thousand miles 1o the south.  From
Cairo the railwoy extends to Rahnb, 13
& north, on the White Nile, 200 nules
south of Khartum.  With the Uganda
Railway extonding (oo nriles inlamd from
Mombasa, the east coast 1s well provided
with mosdetn, transportation.

MORTH AND SOUTMH NIGERIAS

Perhups English advances have heen
proportionately greater in the Nigetms
than elsewhere, their 13 millions of na-
tives afiording a bmad field, They ac-
cept transition well, in general, and hive
been Inrpely ptihzed o mmilway and other
construction work. T]'i:l.'." rE_'r:ll.i from Lho-
ero, the navigable hemd of the Niger.
fo Zangeru and Zoira, 15 poder extension
ty kano.  Steamboats on the Niger, well-
kepit fonids, 4000 miles of telegraph and
teleprhome lines are transforming this part
of central Africa, Technical sehools and
church missions are domg their parnt an
modifyving the halits of the people.

HVIMGLOGIEAL SURVEYS IS EOYVIT

Important as have heen the financal
reforms wml advantpgeons as oare  the
transportation Gicilities afforded by Bt
ish role in Egvpr, they vield in petma.
tietit viloe to the as<ured benefits of the
sirveys for conserving and extendmg
the water sapply of the watershed of the
Nile. The regimen of the Blue and the
White Nile has been thoroughly stuided
and the hydrological  conditions  aceu-
rately determined.  As supplementary to
the conservative methods now i opetn-
tion, the accmmulited dats midicate  that
Fevpt must forn o the annexed Sudoan,
with its millions of square mles of eon-
ributory wilersheil, for additionil  sup-
plies, As is known, the great Assdan
dam insures timely water supplies for
the midsummer erops of lower Egypt.
and its increased height has enlarged the
ircignted sections by an area larger than
that of the State of Rhode I=sland.  An
adderll regulating dam at Esna, opper

Ay

Egypt, brings under cultivation waste
land egual in area (o Connecticut,  The
solution of the sudd (c¢ompact vegetn-
tion masses Choking the nver channels)
problem in southern Sudan will largely
inerense the witer from the equatorial
lakes.

Captain Lyons, in Egvpt, and Colonel
Tavlor, amd successors, in the Suadan.
have run a practcally ynbroken hine of
levels from the Mediterranean 1o Lake
Victoria, 3.300 miles. Sudan sdrvevs
show the whole region on a scale ol
I aspoo0 with & far accuracy,

RITARTTIA AND THE SUDAX

signs of changerd conditions are no-
wherie more sivikingly evident i the
suilan than w the transformation of the
place of Goidon's murder.  The collee-
tion of wretched hots, ander daminion
of a religious fanane, has given wayv to
a modern city, the cenmter of peaecful
tustice, religions tolerance. thrving trade.
and technical education, A city of g0,
oo, Khartum ic the seat of povernment,
a center of Coptic Chrstusnity, 18 within
nine davs of London, and m towch with
the wuorld by milway, telegraph, and
stefmer.  The demoralizing slave trode
has forever varmshed, peacetul trade con-
ditions exist, and the envitons, the most
densely inhabited parts of the Sudan; are
levonmng prosperons thronglh advanced
opportunitivs and aprovements an pge-
riculiare.

Its most distinctive advance was the
estoblishment 'of Gordon Meomorial Col-
lege, the recognized center of moddem
ethacation and scientibc research for two
millions of natfbves It trains nalive
youth for teaching or for the law. tenches
the arts of surveving or engineering, o)
opetis up o new world to the amlhtions
nafives.  American jnterest attaches o
this college, owing to the endowment of
its research laboratories by one of oar
well-known generons eitizens, Henry 5.
Welleame.  Through  the laboratories.
athidaprical and  econorme  rescarches

ve been made alomge the Nile and s
tributaries for o thonsand miles to the

somth of Khartan.
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THE BELGIAN KONGO

The activities of Delgiom have eon-
tinned Wlong lines of ¢xtrenie cotmmercial
exploitation, whivh have given rise 1
cottimentaries, especially m connection
with the muan product, rubbet. What-
ever may ‘have been past conditions, sm-
provemaents are promtsed Tor the futore
o the way of opemng up #overnment
land, equalizing taxes, aml restricting
application of pumshments.  Four hun-
dred miles of rnilway and feets of stedm-
ers afford teonsportation; whieh will soon
e supplemented by soitable extensinns
by ratl,

Pethapes the most extended resesirch
wirk has been in oonnection with L -
tam Mewenmbe s survevs fiir a tailway
trom the ypper Kongo to the watershesd
of the Nile. The rallwavy lovels froun the
Atlantic yary less thin fo feet at the in-
tersection with the levels imom the bndian
Cleean,

GEEMAN OOLOXTES

With naticinal svstematie methods, Ger-
min officuds have guthered dam bediome
an the ressrces of their colonies, which
possibly luck fuancial aid from the gov-
ernmment to the extent it has beon' granted
by other mtions. | Hamond-mining amd
cotton-growing are recent alevelopments
af e colonies of the west coast.

It 1= intercsting to note that the Dest
atlas of Afnew eomes, not from a Ger-
man souree, whenee #owould be expected,
but from an lalin, Signor Ghislerd.

German East Africa i= 2 model Ger-
man eolony.  Pesce and order prevail,

SEN
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wul education receives particalar atten-
tion, The government has thousands of
pupils m ats schools, which are specially
devoted 1o hambernfis. Mooy misston-
ary sovictivs devote their energrivs to the
miprovernent of the people.  Jtis doubt-
ful b elsewhere In Africa there i2 such
Glose ttention o the individual pative,
amd apparently with pood results There
are by w Irllﬂ.‘, weil-hepl  romeds, andd
though there has not Been great railway
developtient, the telegraph s largely m-
stnlled].

ELILEHT A

Vimericans are interedted o [Abern,
where after oo vears the himerlind is
unknowi,  Light s throwao en it thirough
the Freneh-Liberian bonndary  commis-
<dbnof oy, AL Moret ( French) erosseil
Liberia from Gl 6" 21" north, i5°
west, w0 Sinoe.  The hundred miles Of
nkuown eountsy thuos traversed 15 cov-
cfed with dense forests of rabber sind
palm, The few unwarlike. Inactive nas
tives el omly once a day, subsisting
principally on paltp wots Inland are
rare pitches of rice or beams, but towared
the coast tapur-cate, bananas. etc, ap-
puar Animals were <een i rurely

Phe natives practice sorcery with Afri
can eruelty. They think rhat everyvthing
lmk a soul, and aeribe the singing of o
lamp o its contentiment ‘with the ofl

Abyssinia a¢ vet remains ontside of
any distinet Eprapean sphere, Int Hme
anid eircumstance will undoubtedly bring
its warlike tribes to the normal African
fate—exploitation by the white man.

RN A T e R T
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AMERICAN POTASH FOR AMERICA

By Guy ErniorT MiITCHELL
O TiE UsiTED STATES GEOLOGICAL SURVEY

N the great Stassfurt potash salt

deposits Germany holds & warld's

moanopoly of this preclous ferhilie-
ing element. 11y o cleverly devised sys-
tern of fixing quotas for all active mines
and by imposing 3 heavy tax onall poo-
duetions o excess of arbitrarly fixed
in s, the Liermdn Lyowertiment has
forved the United States (o the fall
realization of this very embarmassing
fact.  The importance o the United
States of developing an American potash
industry to offset sach a condition  may
be appreciated from the fact that last
vear we sent to Germuny 512,000,000
for this mineral, pecoliarly vital to every
farmer in the land  Incidentally it winy
be remarked that the German deposits
are practically inexhanstible, being esti-
manted to cantain, at the present rate of
consnptan, sufficient  peatash for: the
entire worlil for half a million years

Tell the farmer that his supply of
potash is endangered and at i= Tike noti-
fying 1he locomotive firenian  that he
will get no more coal, for potash i a
necessary constitnent of every bag ol
fertflizer which the farmer purchases
when he dnrlls in his wheat or fve or
oits, when he plants his corn, s to-
bacen, or potmtoes ; in faet, every fim,
frant, amd parden erop.

There are three elements necessary to
plant growth, amd potash 5 one of them
[t is evequal with phosphioras aml nitre-
gen, and every one of the 50 to 55 mil-
Hin sacke of fertilizer sald éach vear
mittsl carry o printed guarantee of the
pergentage of potash therein contamerd,

Cermuiny s to some extent dependent
wpe ot broad American acres for her
fooul supply, but we are whi rﬂ_‘l-' {f|E|h‘hli—
ent upen her for the continued produc-
tiom of a prain, froit, and livestock sor-
plus for export,  Such a surplus is matle
passible only through seil stimulation by
fertilizing. _

The German attitude in this matter,
while working an apparent immediate in-
jurv. cannot in reality prove other than

n blessing in disguise to the United
States,  Without this agitation of the
subject we would in all probability have
comtinued . for many vears buying enor-
motis guantities of potash salts, since the
German deposits are almost mexbanst:
ihle. Now, however, our present help-
lessniess. has been demonstratedl. and 2o
we shall be compelled to develop our
own latent potash résources uniil we are
independent of any fordigh supply.

EXFLORATIONS IV THE

=ITRVEY

GEOLOGTIL AT,

It ean be awmhoritptively swated that
there is abundance of potash in the
Unitell States for present amd futore
needs for fertilizmg, for the manmfact-
pre of explosives, and for every other
nosxible use

Our potash possibilities will be ileyil-
aped flong fwo distinet Tines: explora-
tion for potash salts and wilization of
potash-rich rocks. It s believed that
systemativ searches for potash dep isits,
similar to these of Cermany, will also
lead to the discovery of beds of sodla
nitrate which mne Fval the great Chil-
canl depostts. Tn oo onr purchases of
these two fertilining materials—nitrite
from Chile and potash from Germany—
gmounted o over 23,000,000,  Within
the text decade, at the present rate of
increase in consumption, the fgares will
reach over S50,000,000 0 Vear.

YW THE MITASH

Of great inter-st, therefore, are the
premmrations of the United States Ueo-
lopici] Survey for the exploration for
potash-salt deposits in the desert Te-
gions of the West.  For this work Con-
oress mude a specisl appropriation of
S £

To understand how the geolagists will
search for potash, it will be well o pon-
sider the manner in which the German
pitash deposits were formed, beating in

LAY RE FRUND

mind the fact thai ocean water containg

comsiifernble  potazh Ochsenius, the
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AMERICAN POTASH FOR AMERICA

German genlogist, pictures, in the carly
sges of the world, an extensive and
deep gilf of arm of the ogéan, which
Inter became land-locked, and the water
of  which Eﬂﬂﬂﬂjh‘ E'I.rﬂl.l-l.bmh:l_l, The
viirious substances ' this concentrated
sea water were depositéd at the bottom
af this lake, but the pedash, being the
mcst soluble, remnined il the last, and
was then laid down in a thick bed and
deeply covered by strata of protective
clay and other sedments:

Covertient geologists ;'ﬂilil to man
cprtons in the West where the strutt-
graplie conditions are similar to those
i Gernuiny and niest favorable for the
existence of ‘such otash beds.  [listash
12 a comstituent of all sea water, anil the
entire West was onee covered by the
oemin. As the land rose, it left immense
sult-water lakes, containing lillions of
tons of liwm.r.h. and these, dyring lon
gealogical ‘periods, gradually evaporated.
Az a consequence the potash beds are
there, beyund a doubt. The problem is
to Todate thien

The German potash mines are very
deep, and it s expected that the Aarneri-
can deposits also will be found far be-
thath the surface.  Fo locate them will
reauire deep drillime by ineins of Tigs,
such 4% are used m the il Aelils.  The
senrch, however, wilh oot be 4 Int-or-
miss proposition.  The Gedlogieal Sur-
vey will home by bear its full knowledge
of the geologuzl structure of the arul
region, and will carefully select the mos
promising of the arcas known o huve
bieen covered by great prehistorie lakes

For instance, m Utah there 15 an
enormons ancient luke basm, of which
the Great Salt Lake 13 the fecble Tom-
nant. This ke coverad a large portion
of the State of Utah, and its waters
gfoen] a thousand feet dbove the present

shoreline of the Great Salt Loke, [1s
anctent beaches can be seen from the

railenad train far up the motmtain szdes,
ahove Salt Lake City,  Another enor-
mias lake, known geologically aks Lake
l.a Hontan, existed in Nevada,  The
potash contamned in the waters of these
great inland seas can only be estimated
in countless milliong of tons,  Mono
Lake, in Californin, o mere mall-pond
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by comparison, contains an estimated
{o,000,000 tons of muriate of potash.

In some such prehistoric lake beds as
those of Utah or Nevada, on the public
lands, the Government geologists will
decide upon sites for drilling, and. 1§
they do not strike potush soon it will be
because the scope of their operations is
necessarily  restricted Dy the Iack of
money. appropriated, It = hoped that
suceess will coown the mnpal  efforts
How the great find will be managed. by
the Govermmnent 15 an interestimg ques-
tion. The Government oporates mo
wmiipes s but having fomud the potnsh de-
yosit it cannot well grive it over to private
mterests to develop and probably mo.
nopolize, A great potizh deposit, snch
as that of Germanv., would have a po-
tqntiM valye of billions of  dollirs.
Probably the Goverfunent would have to
retain title and leasé the mines in the
mterest of the people.

MUOTI IMITASH 1IN GHAXITE WOCK

3 scarcely less interest 15 the prol-
lemy of the extraction of potash from
rocks, O the feldspathic rocks, inclad-

ing the grunites, potush constitutes from

5 o 10 per cent and even higher per-
CenmiaEes.

Anwmg the ignepus or voloanie tocks
containing Tnrpe amounts of potish, as
ddeseribed by W, C Phalen® are the
plasees, of which the chief are obsidian,
prmice, perlite, and pitchstone,  Tn these
rocks the potash may Tun as high as 5 or
v per cent, or even cangidernbly higher.
The rhyolites are Wiso rich i potash, com-
monly. contammmg more than 5 per cem
of potash, while a certin rhiyolite from
Qilver CHIT. Ciolorado, has been shown
to contain 838 per cenl, The truchytes
and  phomolites are alsa well supplied
with potash, some of these ricks con-
taining nearly 8 per cent.  The rocks of
the Leuncite Hills, Wyoming, ilescribed
by Whitmin Cross, of the United States
Geological Survey, contain. Iirge  per-
centages, certuin of them carrving from
081 to 1191 per cent of potash fl":iUi
The greensand marls of New Jersey,

* Potanh Bals; Therr Uses am] Oceureence,
in the Unfied States, 1910, U 5 Geologiosl
Survey.
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COVErTHE an immehse drea, are alse rich
i potash, In Litah and in the Goldfeld
straet of  Nevada amportant  occur-
rences of alunite are reported, eontai-
ing a possible dmportant o cotvmercil
suprce of potash.

The supply of sh 13, thereiore,
lmitless.  The le hus been that in-
astivch as the potnsh i these rocks s
ot soluble, s are the potash sk, 1w 18
riat readily svaillable as plant food. Dot
it 18 ot conceivable that ot will long re-
i an unsolved problem to the cheimtst
tis extract petash from mocks opn 2 owmn-
tmetetal Lnsixs.  Indeed it has: been done
e the laboratory agam and agan, aml
very recently several patents have been
gritited for processes deviged for larpe-
scale operations.  Ulne method’ only may
e mentioned as showing thit suecess is
procically assured in ntocking the pot-

ash trensure vault and thus challenging:

Getman supremacy,  Dr. Allerion S
Cuoshman, Tate of the Department of
Agriculture, has Ferﬁ:':.:tﬂri a process for
treating ground Teldspar with lime amld
other reacting substances and formacing
thé mixture.  He has already sueceeded
i thus rfendering soluble (o per cént of
the potash confamed m the feldspar.
i expects 1o releise the entire potash
contert when the process s put into
commercinl operation, using large rotary
kilns, such a< are emplived in Port'and
cement manvineture. Working with 1o
per cent potash feldspar, he will thus ob-
tuin o marketable product from three 1o
onr Hmesas rich i potash as the ordi-
mary “vomplete fertilizer” used by the
farmer

Methods of releasing the potash by
electricnl methods and others. for recov-
erigr it as o n=product i the mang-
tacture of cerpent and 1 varouns other
ways are being worked ot In the
arimding and converting of rock fnto ce-
ment, immense quantities of the potash
of our hillsides are now wasted which
might perbaps be saved.
already solved the intricate problem of
comwerting the free nitrogen in the ui-
mosphere into nitrate salts for fertilizer,
the counterpart of Chilean nitrate of
sida, it iF not to be doubted that under

If grience hos
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the spur of necessity American chemists
will get the potash out of rocks which
are to be found at every hand, More-
over, there are vast fortones moit for
the wen who develop practicable proc-
E=<iia,

Doctor Cashiumn carried on, under the
Pepartment of Agriculture, a series of
experitients, which' inthcate that the
simiple process of pulverizing feldspar
makes it largely available as a plant
oo, He matured tolieeo phints, which
refuire large gquaniities of potash, wsin
the grovmd feldspar as the sole potash
tertilizer. 1i there were no better pot-
ash sapply possthle, ground feldspar or
griinite would ondoulnedly be in general
use s o fertilizer. It 15 probable that
further expennments along these lines
under vaciows conditions will show 2
sull gresiter and possible practical valoe
for groumnd mw l“q;-lriﬁrmr as a Tertilizer.

Lime and water will have a dissolving
effect on the potash in the Ane particles
of the mek, and it may be shown that if
instead of spreading line alone, as s
copamins.  farm practce,  considerable
groumil felddpar 45 added, the potash
may b released vear by vedr, just about
as the plant needs it. In a similar wav
ground rock phosphate 15 now usel 1o a
comsiderable extent. dlthongh for vears
the stalement was accepted that the
rlm.‘-l]rhl witd i mock phospliate was albso-
utely unavailable as a plant food unless
the rock was treated with .i-|.1.'|lﬂ1:uri1: acyl,
Eut it has heen shown by several of the
apricaltural  expetimient  stutions  that
whin applied to certiin kinds of smls,
heavy. m s, or when osed i connee-
tion with barnyard monure; mw groonnd
phosphate hns a wvery great fertilizing
value, With more extensive experi-
ments similar good resolts mav e ex-
peeted o the use of iu.ntHﬂihTifh ron ks,

In the agricultural appropriation law
Congress plso approprinted: $i2,.500 to
ctinble the Burean of Sotle to earry on
potash mvestigrtions, aml with the work
‘ri%mj'-u*.-'-l_\' pushed some defimite resnlts
will 10 all probability Le attainel. This
Borenn has a magnificent apportunity to
determine amd  perfect a practicable
method of extracting potash from rocks,
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SKETCH MAFP OF THE 50UTH POLAR HEECGIONS



SOUTH POLAR EXPLORATIONS

HREE expeditions, a British, a

Japinese, and a Norwegman, will

he strugpling during the next 12
monthe too reach the Sooth Pole.  Ln-
fortunately  for sowetitific purposes. all
three are endeavoring to gan the goal
by practically. the same ronte—irom the
vicinity of Mount Erebis over the great
ice barrier, and then up over the great
iland . plateau.  This 18 the roote dis-
eoered by Scott, amd Shuckleton, snd
over which the latter gained a poin
within a7 miles of the Pole in 10y {sce
raf o Opposile page).

The Uimtish expedtion is led by CapL
Kobwrt F. Seott. of the Roval ""-mn whao
directed the very successinl British party
of 1907+ 04 Two vears were spert an
reparatioms  for this st expedition,
which Teft Eneland in June, o, The
Tty comprikes (0 persans, imchuding a
arge number of scientists and seientific
assistints,  They are proviswoned  for
three vears, and are usimg as thelt head-

gquarters the same base thal was occu-
picd by Scott, 19o1-"0g4, and by Shackle-
Ton, TO0E-"o,

The Terra Neowa, which has recently
retarned  after landing  Scott’s  sledge

rtics, wrts  that  Amuamdsén, the
E.a{]l:r aof the Norwegian party, 15 also
camiperd near by,  Amundsen, 1t will be
remembered, had been planning for sev-
cral vears o reach the Notth Pole by
drifung across it When he left Burope
o the Framt in 110, it was  with
the announced intention of procesting
arourpd Cape Horn. thenee up the Pa-
cific through Bermg Strait imto the Are-
te Oecan, where he was w allow Ty
ship to he frozen m the we. He was
provigipned for five vears, at the end of
which time he expected o have drifted
acrpss the North Polar aren and to be
freed in the vigmty ol leeland or Nor-
wav., Dt from  Madeira Amundsen
cabled that he had altered his plans and
would spend a year endeavoring to reach

o e ——
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OUR DESERT PANORAMA

the >cuth Pole. 1t is presumed that he
sottght to Lunwd Tis party on King Fadward
VI Land, sne Jistance from Scott's
wtender] headguarters, but, like all ex-
plorers who have preceded him in this
region, failed to fnd o satsfactory point
for disembarking, and was compelled to
combine wlong the great e barrier to
Mount Erebus

The cabled advices bave stated that
Amunilsen wis to imangumte his attack
upon the Pole immedintely, not waiting
for the winter to pass before heginning
his advance.  From this we infer that he
intends o take advantage of moonlight
and advance depots of supplies up the

109

route during the brighter periods of the
pralar mght, Previous South Polar ex-
peditions hauve comtmed their explora-
tions almost entirely to daylight, though
Feary s success in Fniuing. gh latitudes
im the Arctwes was largely due to the fact
that he kept lus sledging parties at work
during: the full mopn.

The lapanese party is led by Lietien-
ant Shirsse, Like Amundsen’s, it is
stiall in numbers.  Shirase has oot had
the training. in ice-work that Scott aml
Amuondsen have experienced. and it s
doubitful whether the heroie spint of his
party ¢an prevail against the lack of
equtipmment.

OUR DESERT PANORANMA

IR the convenience of such read-

ers of this Magzine ax desire to

trame  the  beautiful = panorama,
*The Hour of Priver: In the Sahara
Desert,” which is published as a supple-
ment tio ths mmﬂ!:ﬂr_ a hmmited number
of copes have been prinfed on very
heavy art mat paper smuitable for fram-
ing.  The copies are unfolded, and may
be olitained by applving o the office of
the National Geograplie Society and en-
elasing so cents for each copy desired.

The panorama is prolably the most
extraordingry desert scene that has ever
been published. It represents a portion
of the Sahara Desert not far from
Biskra, and is typieal of the vast billows
af sind which cover many sections of
the great ilesert,

As we lonk at the oceanic ridpes in
the picture we ean easily understand the
terrors of the desert storm, which has
been described by many travelers,

We quote from Mary Somerville:

“The wimd at the equinoxes riahes in
g hurricane, dftving ILE sand m oelowds
biefore 1, pricducing  the darkness of
mpght at sadday and overwhelming cara-
vans of men and animals in commuon de-
struction.  Then the sand is heaped up
in waves ever varving with the hlast;
cven the atmosphere 15 sand. The deso-

Iation of thns dreary waste, boondless to
the eve as the deenn, 15 termrhe and sub-
lime.” _

Maveyrier, m “Les Topareg du Narild,”
Wriles

*The sand storms [ have seen alwavs
took the form of vast clouds of a red
color, appeoring ns T shot with fire,
having a thickness of 5o to H0 thelers
and moving as rapidly as high winds,
sometimes just above the surface of the
ground, sometimes considerably higher,
now droppang to the groumd, now rising,
bt in any event moving theotgh the
atmosphere hke a foroen and entirely
isolated boely,

"On ong¢ journey through the desert
| had & mear view of four such storms,
and a fifth enveloped our entire caravan
without our being able to escape ft. . . .

“The storm on April 28 passed to the
cast of us hke an immense rediish cloud
amd appeared like a vast conflagration.
The Tikeness was so close that it might
have deceived us i the cloud had not
moved i such a way as to vary s
hetght with respect to the horizon.

“It need hardly be gaid that while the
siroccn lasts’ traveling 15 very painful,
especiially in the regon of the dunes.
Sturies are told of entire caruvans being
engulied by avalanches of sand. While
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traversng the Erg during the hottest
segson of the year, when the wind was
blowing constantly from the south, our
ciiravan, worn out by the whirlwinds o
sand which darkened the atmosphere and
preventid the guides {rom leading the
way, had to stop several tunes,”

The most terrible form of the desert
storm 15 the amoon, “the polgdn wind™
As it gpproaches the dbserver its front
extends at least from 3 to 20 miles, very
much hke the ady .mcmg front of A series
of thawler-starms on a ot afternoon:
the clowds of fine sam and dust that are
carried up by the winid extend as a laze
overspreaditg the sky 5 the heavier sands
are wlso transported i lacge tiunntm:#
and us they fall are collected tn moumds
around every obistzcle like the drifts of
stiow 1 winter,  In the case of an ex-
temtded sitaae the fimer samls are carred
0 logh as to be drawn into the generi)
circulation over Eoarope.  Thuas e the
great storm of Mareh 10-12, 1901, red
and yellow sand and dust from the Sa-
larr fell in nearly ¢very ih'lﬂmn of Ger-
marmy, France, Austria, and Turkey, nd
southward over the "lr'.lt*iht{-rmnuan, il
wis also reported in southern England
for the first time on fecard

In his explorations amid the sand
dunes of Asin, Sven Hedin encountered
many furious saml storms.®

“For it drove right into my face with
terrific  violence, smothering me  with
sand and fne redidish vellow powdery
dust. | could not see a single glimpse
of the caravan,
against runmng wiater or hguid mud, and
despite my most desperate efforts | was
umable 1o make headway. My previouos
footprints were entirely oblierated—ob-
senredd the mstant 1 hifted my foot. . .,

"The camels knelt in a long row, with
thetr necks streteled our Hat oon the
growmnd in the drection in which the tem-
pest wils blowing. Clasé to the earth

the wind had a velovity of goti miles
* From "Cenfri] Asia and Tibet,” Bven
Hedin, Chatles Serboes’s Sons

It was hike wadimg
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an hour; but on the top of an adjacent
moumd, only 6 or 7 feet hagh, it was
some 18 miles an hour more, or 8L
miles in all, and 1 was only able to keep
my balance when | knelt.  The storm
came from the northeast, and 12 vio-
lence enabled me to form some dea of
the incomeewable quantities of sand and
dust which are  trangported by this
mighty agent. When we stooped down
we were well nigh choked by the swirl-
g clowd, which siteered  along  the
grotnd ke a catiract., making  Hle
eddies of dust as # swept on.  Drinches,
tufts of grass, grains of suul as big as
pens were whirled into onr faces with
:,lmmng force.

“Chaly those who have been out in
sijch & storm can form any conception of
what it is like. You got bewildered and
want to keep going, without knowing
where, Your sense of Iocality 15 para-
lvzed, and althongl vou think you are
going In a straight line, you are in reality
describing a cirele. It e kind of desert
storm sickness, more nearly redembling
the panic which seizes a ]'H:fr#-nn on the
edge of a precipice than seasickness or
mountain-sickness, because it affects the
brain,”

MAP OF MEXICO.

LARGE map of Mexico, 18 by

dAnches, and in eolors, will be |mh—
lished as a supplement to the next
namber of the Namioxan GeEoorapic
Macazine ‘The map gives the rmilway
lines; nanws of towns and villages, and

all the latest geographical information.

The elevationis of the different parts of
Mexico are shown by gradations of color,

The same mamber will contain two
notable arficles on Mexato, “thir Neigh-
bor, Mexico,” by Me, John Birkinbine.
President of Frapklin Institute, Phila-
delplua, and formerly Presudent of the
American Institute of Mining Engineers:
and “Lower Cahfornia,” by Mr. E. V.
Nelson, of the United States Hic logrieal
SUrvey.
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“KODAK”

Is our Registered and common-

law T'rade-Mark and cannot be
righttully applied except to

gODdS of our manufacture.

If a dealer tries to sell you a camera

or films, or other goods not of our
manufacture, under the Kodak name,
you can be sure that he has an inferior |

article that he 1s trying to market on
. the Kodak reputation.

If it isn’t an Eastman, it isn’t a Kodak.

EASTMAN KODAK COMPANY,
ROCHESTER, N. Y., The Xokak City |

Your cotrtezsy in mentioning the Magarine when wnting will be appreciated



Safe Bond Buying
Is Based Upon
Investigation

Public service corporation boneds are
bought and sold upon facts which
can be ascertained :_mlj.-' through care-
ful investigation by experts. The
inresftgatinn costs Jusl as muich
whether made {or the sake of pur-
L]mgiug one bond or an entire 1ssue,
Therefore, the firm of N.W. Halsey
& Co. in'l.'-:*sLigah'ﬁ tiu:ﬂ’:.‘rl]H]‘iE}F the
!_-‘ﬂl:uril'j.-' L1 pOT wh'n:_']l é l_:er] Issue
rests and takes an entire issue or
A ]arge part of the 1ssue, which it
sells to its customers backed up h}'
the reaults of its own 'in'nr'::,'j.ii[_{at'lun,
This investigation is so careful and
S0 thﬂmugh that it will sahsky the
most cautious investor if it satisfies
N, W. Halsey & Co. The same
service 18 extended to all clients,
irrespective of the amount of their
funds—whether they buy a single
bond or many.

The scope and character of this
service and the kind of bonds whach
we offer are described in our book-
let, ** The Most Satisfactory Bonds, ™
which is sent free on request.

! sk _ﬁrr Booklel No. A. N.-56

N.W. Halsey & Co.

Bankers
MEW YORHK P ADELTHLA
A0 Wall =1. 1421 Chekbmat 51
CHEL AL 54N FREANCISUE
152 Monrog S8 124 Chailfornia St

KNAUTH. NACHOD. so KOHNE

#Hankers

15 William 5St., New York
LEIPZIG, GERMANY

!"r!#rrﬂ.-:*r- -.j- :.'II"l.'l' 1'|-|:|.|-.. "._'-i.lu.L'L E‘l.ll'.!l.l.l.'l.ﬂE

INVESTMENT
SECURITIES

Livattnon Al Pares of theWoeld

Letters of Credit and Travelers'
Checks Available Everywhere

@ Obtaimnable =ither direct from us oz
throagh Hanks and Bankers throughout
the Linited States and Canada. Pamphlet,
"Fundy for [ raelen pent upon spplication.

(ON THE ROAD TO MANDALAY

Lhr oany othier road o the warkl,
the idonl Camesn Eguipment is

Thn
1A Greflex

Camuers
Fitied With
STEINHEIL
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F. 4 5 Lens

Lems and Camern prs bollton EXACT Tﬁr
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Absolute Camern Satisfaction Coaaruntesd

Astistic enlurgements of your ot ighly prased
MrERiLY =+ FILAL |--| ¥ L I-, ﬂ prn-i-l-l il T . -
el ieei 1= vl Siens) qim w t1amd vidder

HERBERT & HUESGEN CO.
J114A Maduhen Ave., 2 Doors Below 42d S
MNEW YORK CITY

Specialivds i Things Fhotegrophic

OUr courtesy in mentoning the paparine when writin § ]
b § tesy g the Mag het writing will be appreciated




T‘Wﬂ telephone systems in one
town mean a divided commun-
ity or a forced duplication of
apparatus and expense.

Some of the people are connected
with one system, some are Con-
nected with the other system, and
gach group receives partial

Only those receive full |7
service who subscribe for the \’&é;}
telephones of both systems.

Half Service
Or Double Expense

Neither system can fully meet
the needs of the public, any more
than a single system could meet the
needs of the publicif cut in two and
half the telephones discontinued.

What is true of a single commun-
ity is true of the country at large.

The Bell System is estab-

e Iy, ._" iy i
service. S ﬁ?% lished on the principle of one
e = system and one policy, to meet

J the demands for universal

service, a whole service for

w  gl| the people.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY

AND ASSOCIATED COMPANIES

Your courtesy in mentiomng the Magatine when writing will be appreciated



Through Europe

and other Summer Tours

Ruymons - Whitoombt Toors e
pimnmii] oo & heral sculs, Cmly
T Dbl Twclililde mrd PErndiissd.
Traves W lpvatiably 7 Pletk Claes.™

British lales and the Continent . . . May 27thy, June 10th, June 17th

Coronation un] Grand Swiss Tour . i ‘ F . . June 13th
' Land «f the Midnight Sun . - = . s . . June 1Tth
The Balkan C‘nunl:nn—.hu;lrun '1'3! r-:r't : ; . ; , August Zod
b Bisiing CElgHE L o SeireE Ielly dipl Anguel eorverieg e wlhnle ol HUID‘FIH

' Round-the-Warld |‘1|L|Tl a 12 momnths, Seven Tours.  July, Sept., Oct., Nov ., Feb.
Alaska, Yellowstone, '.':-Jll'urn.m.ﬁ'm:mllmﬂund Canyon— !I-'I'-rl.jr 11,31, and later.
THE EEARSANTE, THE FAMOIS 'l:r.1-|.'|._- Tl BAVHOND &5 WIHTrTCOME SOURTET
ALY .|||_| i e e rll'.','...ll i ot ..-|.1. k Ir II FTEL 'l."-ll-h—-l:rh:'!:I.IUTI'.EMJ'
i | .| Li 1} MilikEs® . FRCFFCEVF O | .| =.| i will == -:I"ll I VLN Jr_l.'.lb el mERS

'I:r.:l.'.'u.rl.l;l:n.u BEd| FEEETTEIIERE; B h axs il mnT aitoxi sl i allasmil =F |:| =kl |'.'rrr|"|-H'rl'

Srmg for ook,

RAYMOND & WHITCOMB CO.

Erpphlraked [I7%

BUSTON REW YORK PHILADELFPHIA PFITTSRURGH DETROM

Bound Volumes of The National | “ETONE”

beagraphic Magazine for 1910 « All-silk " Turkish Towels

Hete s what we connider the pmk of

perfection in bath towels—MA towel that
muakes the bath an sbheolute delight : one
that generates more electricity than an

electne battery | one that is hardly moist |
miter HETE: One I:|'|=.I! 14 :uarq:n'rtu:l i dannck -

Mo magerine m the world prints so many
waonderfully unigue llustrations or so

fomny t1|n1.'_:5u!ir.|-',[ arid vhmtraclive ariclen
an the Mational Geogrmphic NMagarine

The Magazine for 1910 mpkes o volume wosf =ix ordinary eotton or three linen |
of 1,200 puges, with more than eleven towels; every thread of #t warranted o
hundred onusual pictores, Lie pure silk, yet costing no more than hne

linea o cotlon (o 1i||l:|_1=
Bound in . Morocen, cloth

= AT L . . 5400 | hesr _"ET“HE" “ALLSILK™ Towels |
Bound in Buc F:rlm or Cloth, $3.50 ute sold in sealed packuges only or boxes |

for the larger onea,

A hrmited number of bound voliomes fon In sealed pockages: Fach
the past vear, 1910, can be obtnined by E-.-l: "F_‘r'-!ili_l_- !'-E_I|.:'I:1 i S “&ﬁ |

. TR g i iviery Feb 4 sh stk 1EeErE, HITE o |.'|1:_:|l‘.j i - B

1r|'|tr|r;.,. at s I: : |'!i'|ll| b III Il Hrp admr [Tath Tlulrr'! #Ire "3 -‘fl ; & I,Ej
We can only supply the 90 volooues; Eac |
BECE DIFETe sipi)A YEAl .l|.l|.'.-|||.||.:ltr' ‘illl' |Jl+-r|l--| < ||.| h“u‘ I
s "l.l:ld G pEIni H-lll Towwla, wer p ||||.rr|- ,.‘-H ﬂli |

fiorn reas aitm Largre Deth Tiveels, 27 = i 275

‘S-rl Sheeta, 50w ol i 5 a . 5, 0

National Geographic Magazine —
Dept. C F. MOS55 & CO., Manufacturers

16th and M Streeis Northweast | 495 Broome Stt'EEt, HE“ York
WASHINGTON, D), C Dhesie. B I

Your courtezy in menuoning the Magaxine when wniting will be appreciated



ey U sklfully done, 1t 1s tree
. 1 4
' REP? r?d. insurance. Voney well spent.
» [t takes 25 to 50 years to
grow a tree. A year's neglect may kill
one. Make sure about your lrees.

[ He smrest. agiest way af mrimlitE sare = make Tep ated Repectinns QuTimg the year
tor e them inspected it once by reliable following, amd eoythiog wpot nght @™ )
tree men—rmed whose years of experienc protnplly made right entirely at our own
i11 fofcosts ard tree werk 3 cooclusaye expenas.  This s o teatiare withi thie
evidletoe of thelr aldlity o successiolly Munwon: Whitaker Co Chgr wiork, then,

| hanille every coneefvable sort of tee re might almost be called domble insarand
[EUTIIHE MIHE PreEseryInig prrahilem I this 6 the kind of work you want and

Yonr trees wre ton valaable, too tm the Bnod of a coseern you wang to oo yorks
prortatil toe vou, o allow voorself o bhe tres Wik  then lot us armanue at once ot
intuence] to employ an Fit ¢ x Tl with i fREpeEchin Worile i Alveme with cnn
arepritiation for accurate work and stalility answer we will senid p comprebensiye bonk

Fiurthermore. onr wotk we do dees not let, telHnge hriefly aml pointedly pome fur-
thria miild there cease 2ld (A mord, We  ther tree Inchs tmporintit lOf Yoo io know,
MUNSON-WHITAKER COMPANY

foresters
llosTox * 684 Tremont Bhlp NEw Yore s 3MAth Ave, Bldg,
Catoand © 3 Momddnoele Blide

UBLISHERS, nadvertisers, nand
husiness men who fail to incoe-
porite & map in ony publication 1%

wiolld amplify and explun, are over-

logking an ilem that interests the grent
mujority of people.  This is because it

velle s mueh at & glinee. Why tire TTEEE_LﬂrgE ﬂr Smﬂ“

out or puszle people when a map TR T S e Ty
makes every thing clear? ]_ | I,I ._ ::I-II - -IL :,_.I.__ Hie -.; !-‘ A :..-_-
We do the YLy highest quality af Eetexactly what vouwant from Hicks, Sturdy,
map work; complle, edit, draw, en- ahinpely speciiens that wre wiorth the mwene
grave, and print, There is a big Crilars of evergreens up Lo 25 feet high can
differetce in map work. Be sure you e im:fwr_ | .. :':;';III'I.IH '.1“:' s M e
kinow what ours is like before you .-lf. _:|_I“I| 'I”I .IITI“.I:.,: -5 'I ' =“ e
pluce an order. for our 19171 fllustrated price-Jist, It shows
Hesildes mups, we engrave, print, trees frenit 1 eent ench up to $150
bind, and do the highest grade of color Dieder sotme Riododomdrons alomg with your
e treps. W have an excefitional stock of pure
white, e, sl pink sorieties. The ife Tt

TH [": ]I.’!.TTII:.[ E“FE‘NIH{PI..HRIHT :J:“:I_::.II ir -I I-I_I r'.-.:-;:.ull- .-I:II-T;:II;-II.'I:I'--.:I.'I':“.-'
1‘7['}:[{5 --_: | | 111 -aldl 5 I | i
rLEVELAND BUFFALO  NEW YORK lsaac Hicks & Sons, Westbury, L. L

Your courtesy in menticning the Magazine when writing will be appreciated
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An Exceptional Book
tor Young or Old

A Ldutch mahsiis widk b disg beam

&

vd Fasb liinein, Flollsg

Scenes from Every Land

I
{
l

b

[SECTD SERIES)

By GILRERT H. CROSVENDR

==

LS YHE volume contains about 300 ilestrations printed on the best of paper, I$ sewed

1

I-l“ll:" |.: II--I't I;I.; |LE"II||r 1_|:":|'|] I_II ';-I_r_' n].;_l‘.l_ I_I'll_'ﬁ_l! I'I|_I||:|I.|l5 nr l!.l"l'.l.lr 'I::LLI ““Tlri ‘ll":'i.-]-irl.lih"l ”I r_'l IIL]:‘"IJ
history, gazetleers, atlases, elc,

Lo diflerent adilresses, if diesirad.

by hand, and bound in red’ ¢loth with an attractive destgn in three colors. The
miaforily of the Wusirations have appeared in the Natbonal Geographic Magazine
during the List five years, butl a larpe mumber have nol been previously publighed
Cunsliderable descriptive matter (s printed onder the pictures. The book also con-

Persang ordering more than ong copy can have the volames send
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Erobimad i Leniier i, [ ixe B 1 CHTwW A TEarl
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issued in $10520 =l AMERICAN BANKERS

ASSOCIATION

TRAVELERS CHEQUES

Use “A.B.A.”” Cheques
When Seeing Europe

II'" Yo conlEfiplate a tnp o Euarope—aot any other
part of 1the world—:stu must cofisilEs the guEstioen
of fundsd, the travelers first peceesity.  WUpon the Formme
of Fonds carried will depend very luagely your comfort
and cotivenience. The “A.B. A" Cheques e the
safest, handiest, most auadable form of funds ever
aifereit 1o travelcre) they | ...'."'I'III:I.'::
1"-|:-.| L e e |||:| tET i pxe
i Hisi g Bpcy s LI B e mo I'|I:-r i ff
jravrfa ur'r.'m ||._r J .J:t |'| -:l paius (or bt
gurrent rales for Lo ||||.||:-"'-| -'-."i| it h
t-ri':n:-_-a-_ by bankd, botels, sirsrgeiilh
[S=F .l II|J auides nnd otheiawho 2enl with
Lisi Welesa, Bhy omir ¥ |||1"---'-:l|||r- Ju ik
r_.||| ||-L|J|'rr-|-|'r|"_-|.':.._|..- wifioatr
Ll J'|'-.I|| I"||| 1 ETTEE EM I:l-l- T._Ll rlld
im ;_|."_ il sccommaditions
FORE NMESTID DAE—"'4. B A" Cheqres mre
EEEd eniegeiynly aard with el enizainstenh I."'
iravesars ok ','u-"' =
oF SEIINSENAD T .: .-.,
Pasads Mlesirs Bpath
'a..fi-'r-"l-a |'I.I|
E5e Wanl Inkiss 4"|
Hermadn

BUY THEM

FROM YOUR OWN BANKER '\
&R 1P HE CARNOT SUPPLY THEH APPLY TO & |
WAMKERS TRUST COMPANY, HEW YORECITY.

Evans' “Crescent”
Expansion Bolts

W herever ;|.'.';,|I'.'!|||':'-' s fo e .':'1‘|'|'J|:'-."

y s 4 = e s .
lo Sifone, -'LI'-'-'I'I: ar Concrele, hes C. P Goctr, Americas Optionl Ca  J1PA E. 38tk 5 N

||1'l|I.':- {Jre |'|'I|r' pead

Put fittings in hole; put on whot you RE“SSEI&BF Cxiabibshes 1524
i J Thé Iru_;l-,."h. Y.

have to fasten - screw In thi boll.  Tha

fittings of soft steel have threads in lowes
end. buot pot in vpper. and they draw P{’lﬂech“lc

biguther, expanding on ol ardes and

both ends. Engineenng
e bolts will never get loose. [ Tye and Science
Frealer the straim, Lhe r||_||r._"|_|j||_':|.'J|II|-..1 - i & I =5 ' ;
Catalogues and samples I .-.':'I'"T
nuurpaissd wirw Chemicsl, Phyeics
F. H. EVANS, ot emmiogms mad Iimsnisod

d Wil skl em s aned

3] to 35 Hewes 51, BROOKLYN, N. Y. bt EaiS e
JOHN F. NUGENT. Registrar.

Yaur courtesy in mentioning the Magarine when writing will De appreciatec
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SUMMER RESORTS

oAt

“SO0" LINE

THE SPORTSMAN'S PARADISE

REST HAVEN

“I rllljh.:lltll:'aﬂ- !ilT'l M.
For the 1'51;1:-{31}'

Samd fnr Bosokl et

MOOR'S MUDLAVA RBATHS
lIln.‘;'l.'nlll-.-i.‘|lE|.|. “'u.

S dor Leattor

Far Eheamnnniem, Far

Far B4-page Hoaok
g I':I-.I|!|'||l|I ‘._;'.:I.'J.-\.-!.
i rrie L:L'l.'-rl. EI:L'.,
send 6 conts to

W. R CALLAWAY,

Cen | Pasegr. At

Minneapaolis. Minn.

The “HENSOLDT”

PRIGM BINCOCLULAR posseanes the largest
Field and Light gntherng Fowercreated by
a ow Provmn combination. “Adopted bvthe

Leading Armies and Navies of the World.™

SiEMND FOR DESCRIPTIVE CIRCULAR

The A. LIETZ CO., Distributors

G204 Commerce 54 San Franclsco. Californta

I W= if 1 Fdreml Beddd

 From Wester Ehina to
the Golden Gate

By ROGER SPRACUE, University of Caulifornis

he guilvrr, Riger Sprazue, brad a0 @veegibiooidl
Tty wWhile an Instroctor an ifve Eropeetinld
Callegst RE . Cherilss, B siddy the corsocns e
charperi =i Slaalaakss & O hima M= honk f2kes
e 01y  [OE | fces] i -EE - EY CrldrEra
Chine's pghteen greaf srovindes arid presenis a
vl pectore, 1m lext end (uyateatiemn, of cacsdiltins
gkl v &8 ey are. T He affrdctive Difle Vol
has |20 LEAOEE Hi ||I|I--|'_l|:|||' L. ]l'.! BN |_-| =T
pEEfail Tor B

CLESSNER, MORSE 0.,
2163 Shattuck Ave., Berkeley, California

Coronalion of King George ¥

leforp Trareling ta F.rl;g'tﬂ i
=end fo H. J. KETCHAN, Cen’l Agent
Greal Eastern Railway of Pongland
261 X BROADWAY, NEW YORK

For illestrated folder desenbing Cathe-
l.irll. Ruute... E‘I CITIER |.-i' Il.l_ ["||j|r1'|_:|:|:| I'.'J'_ hr-1 B,
Lhekens and Teonyeon Dhstrictar alee Har-
wich Houte 1o the Conlinent vin Hoolk
DF Holland., Turbine Steamers, 'Wireless
lolegmphy. Submarine Signaling.  Also
vin Anlwerp.

SPRATT'S
Meat Fibrine and Cod Liver Qil
Wate the only Dosd Canes used by |Lisulenant
shagkimon of his seccessfol dash to the South

Fiala,

L recent Arctic mind AnTarclic expeditiona haue

Erried SkFhati's Bipesrre—an abisoite e
[t sl stiiong valos foy et T T T
aeirid stamp Fer " T Cubfture,™ wihilkeh con

gEns wovh valicobie mioromating
SPRATT'S PATENT, Lid.

Foactories and Chiel Offices at Nowark, N. J.

Dhepspts at Sen Francieoa, 55, Lowls, &h NEL,
Clevelnnd, s Mamitecs!, Cafimdi.,

Your courtesy in mentioning the Magazine when writing will be appreciated
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The Red Gods of
Spring are Calling

RE vyou ready 0 emoy the week-ends Rt
vacations ¢ Camp out, and Isarn o kpow the
[\l ideal lile in the wildetness, but don 1 go gntl
| oL are properly outfitted. You need our
gpecial outdoor clothing. Clothing for such

putpohas st Bt and oS wear drder Do aevers

gtrain 10 which 1t 18 =ubmitted.
HIS department has been developed wiili e o 8
degree of dkill and excellence nol peached by
any other house, Tha reason of thin i we are CRMpeTs
gnd know the game.  Not the ulightest detudl in making iiiS
OFf maienal SESCapes our carefo]l mtendon. ‘Therstore
our clothes sre the prde of those who weat them and
they tmpart the res]l [esling of comfiort mnd fresdom
sought by every person who isg a lover of outdoor [ife. '
I UTING and aporismen's clothes made 1o suit
| the tastes of womets who khow what style miud
comifort means, has done morse 10 dovelop a lowve of |||f]
auldoor Hfe ainotg tvem than any other factor, Wa |
maks such clothes forwomen as wall 85 men.
Dﬂ not hesitats 1o have ua Cone-
pider ywour withed in these
Hres of w ke bal’ ul_"Fl_I'.l':ll Luls S Can
deal divectly by mail snd depend
upon all garments meeting your fe- |
quirements in oviery parficular, |
RT:'_MF_I-HE-E-'_F! vou itake no chanoes
in boying anvihing we pell, Yoo
mre absslutely protected by Our goars
antes:  Money back if not satisfied.
I viu area sportnman, Sehevman, huntes, |
EEITIPRT, canoeist, explomer,  PrGEDECLOT,
motorist,. monttadfn-climber, o, in Iact do
¥ moything oot of doors, you cannot  enjoy |
the possibiliten of your chosmen wpont without .
having with you our spedal telog on |
your particular hobby.
1li‘*‘i":l:'. pulilish seven catninge of information, each
pnn complets in it particular lime, ,
HESE handsame becks sre fill of inforsution and sagyestiona Thiey wre & fmal autbhoriy |
wn things you Want to bnow—-VWhers tn go, Whant o take wilh youw Tlvey. willl glee youa
| the information yoo sodle, Tl oel Bl aitnrhed coupes and eead It NOW. Mark the book youa \
wiehtT ®wnd wwe welll semd in—FREF- "
AHERCROMBIE & FITCH CO, !
SEND ME FREE OF CHARGE CATALOS BELOW MARKED WITH CROSS. |
I IS dmiE — |
M | -
A ddress BErnte — -
| I Fents and  Camp Outfits i, Filahing Tackle
| 4 Bogrtemen’s Clathing, Footwaar, % Fire Arme, Ammuambdon and Arme i
;' ' ) Pereonal  Eguiprmeni Sundries '
| i, Packs and Packing . Diowrs
I 7. Winter Hporiy
||' ABERCROMEBIE & FITCH COMPANY
| EXRA H FITLH, Presdmal \
i I‘ 57 READE STREET MNEW YORK |
:I - — - ) _
;I; = — - T;'
= — = — = = = 1]

Your courtesy in mentianing the Magazine when writing will be appreciated



HARRISON GRANITE COMPANY
Room 1311-A, 200 Fifth Ave., New Yerk City

Think of a Yankee Department

Stﬂ i |1‘_|. ":g]'b‘:_l-!-"l Yeu, aml Minavmae, High
Sehools, and u Hur‘larlnlﬁ-h

ienl Instituie, prd some ofl the mais lice af ravel

| STRAHGE SIBERIA

Froserve your fool lwtler mnd
=it lesw loe Lisnn otiwor mnk es be-
s Of Lsnfr w ode il enrsway oirenlstioen of
Py, cola, dry mir, whioh |« comstanliv fores) pesid
Lherritefon alored, ||-|r||!..'|||_-| miuil |-h::.,'-||-||,r.|--.|-|-. Lrkiciki
ol Ll pelrlgerntos !

5 |'|Ili||'l“:I refrgs Pilof Conls e Iy e mooh sd 6 e
L 'Llll!i'l._rht.llll'li I|l|'|||-|||.ﬂ||-.:|l||.|r bl iy, waslivs Jia, |
mrdl apeolstgoesd, Bl id worn st wlivh & Malvl s iie 1 _ i 1
Illﬂ"l.-:'l'l.dl.' _i.'ﬂ.'l.ﬂrrllu-r.l- i 118 prblmee, aod Thi b [ < i

I1|.||l-'.ll:l || ||'-1'-I{"|I 1f fiEs fasg £ Yirurs are =il giving I FATON & MAINS Pullisk
2 . H I rsS s

Yﬁ‘ur 1*?'I'Ir1p Hhr@&d'

BALDWIN-2 Herondl

REFRIGERATORS e T

/ the |.H".;I-l:':l-|._||:u'|:|. st Reme and Turle will
Are bl with s taie many to Englaad and the Cantinent.
'Ll.hltrl:qlnlllrl.-i::ln-.-] Ai

i ; i MARE BESERVATIONS EARLY

vl el L W A ET e 'I_Ill = Lﬂ"H:II'.'IH 1 _FIEIﬁ._ EF-E—

celnbn or wieial, Piere e ._ "HHEMEN
I| aenss Slanmerl Every TUESDAY

are N =21y id in q:l-'lll'. .'.'Llr’l"h.IElu_-u:.I.-.|J'|'|-||_.|E!.[||l|||1r

Rgeriml v !-'rlll'l‘l'llll'

MEDITERRAREAN 5T£.l-.htr.'ﬂ5 Snding he
LA

MAERCLIS L'I:I-ﬂEhu"l'_!l I‘..I_I'

-'LEI.H- h-’.H‘E Fwwr p SATUIZEIAY

wi T B H lh i P T

UALTIH.I;.'IEI: E-hrl-lTHl:I Fl'EIET SERVICE

aon’t #yperinae 'I'.|.|
il FeEl bl & | I'| ATT L LTS ST
JEAEETN |II|||r NERE] it
ABE Bk lai i Uk k

i IJI'LI'-lI il & L Fi

'#ITH.IH LESE TH.I-H 10" 0OF THE POLE

Hy the

[ [ oot Zan 3.5, GRosser KurFuenst”|
I Leswing BREMEN JLILY I8

[he Ealdw:n \ {-:fr Weturnung AUGGST 18 Commartong fotor Boaters SULY |
1. E igerator Eﬂ 'ﬁ._ﬂ-HAF-IIE 70 Hu Big EAMEJ" LY
ake Street,“Burlington, Vt. . ~

N .L

| ]| 1 Fi . . i -y wi H -
Your courtesy in mentioning the Magazine when writing will be appreciated

Wilir tlay o 'I.lqh“-
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S0UEh
| and £QSE . |
Africa

The
Big Game
Paradise
) B FEEn T
L ITTITE T
!'I'I |
g =iFQ! |—'I
I ||."|'|||-..I i
| HIFIEL 1
1IN
EAE AT
i1 e e
o | e L
VA 'H."}':l] COAS T ~Woerklvw suilines of Foin) FIAFA#T!.{JA'-.?—- B R h L I T i Ry,
B8R0t din 1 b i phee abHipes  irian o LoimecEl T UFIT wWers T linr=ilm anch {rim seahaipibein §
samithamiirtcs for Cojw Town, BWort Elasbsth,  East lowing doy for Mat N Miea Canall A%
Londdom. - SMatal, oalling formmlghtly at Tedertfle, Tas st llee, Naples, Porl 2aid, Sarx, Pt !
Falmn=. ood SMoseel B . etk v A =r=fidnb Lhosen Niasaiy Shraetbeitr . Mosisnbderin: 418851 i |
mrel 25 Maedeiie: mvadd pirisessnl bagr imnni bbby 48 Tt st kil | i Il s
Slantilbigs lnteiling tawaristis and hasters are Invited s sddress

fur full msfirmation, [Hembsre and thorigh Ssoepkings
General Amierican MNEW YOHRK

A pobtes of tha Ulliﬂl'l CEEtlE Lil’lE 281 Sth Ave.—8-10 Bridge St

Danald Currie & Co., Mansgers, 34 Fenchurch Strest, London

FLRE LEGHT SOFT PEEALING

PNEUMATIC CLEANERS

(L ieemied under the Barxie patents)

' =T Huve solved the “Spring |'!*_11:|-|r"|'|i‘-"|1'l'ir'--|r" ]:Ir":-t_'--

- e .
Btl'h!lhf-ad Elﬂ-f[l'lgﬁ}ﬁﬂil.l.l.ﬂ_ fern inthoumnds ol homes ) -"'ﬂ!"'"-'-i the drudg-
Cheolarlinld  County. ery and disturbiance ol old-fshioned motheds,
Perind nnly o New Dlein Eortles, Seaing stihe Spriagn Ciet o Begina nrech EEe your haene elean and +.-|I|_-
ey 365 dayn iy the year, [Reginas operate with
=4 ﬂﬁ e i 1.5 naFrapiioriudy throuih double suction pumps.  Twice ma cfficient an

your dealer, or direct to you. vhe ardinary kind.  Eastest b use. Most mod

erm. Light. compaet, inexpenuve. Fully guar-
aiperd. Elecinic or hand operated models,
Inguire af d=alers or write to us for panticulars

Our mteresting booklet
“THE MAGIC WAND"

beautifully dlastrated in calor, pre.
setidn the clesning r-ln'-|||.-1'.|| i &l
piigenn] und fascinsbiny manner, §
Mauiled oe receipa of Zo damp

THE REGINA COMPANY
34 Unian Sqguare .
MNew York -

MueClurg Bldg..
Woabiash Avemue, Lhkagn
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THE HOME OF THE MATIONAL GEOGRAAPHIC SOCIETY, WASHIMGTON, D. O.
A Asscebabion Orgagtaes) for “The TRepewss gl THffusion of Geogrsphic Koo ledge ™

RECOMMENDATION FOR MEMBERSHIP

im the

National Geographic Society

The Membership Fee Includes Subscription to the
National Geographic Magazine

PUES: Annusl membership in U 5, 500 aoomasl membership sbioad, 33,000 Conada, 823 ; life metnhenhip,
350 _IF"JI"ll'l" rrake semittancer payable 1o Matinpel Geogmphr Society, and of wf » distence remian by W, Y, dealy
fweEl il I FEETTON EIETRET,

Meusi detuch and G m Blank Below amd semd to(Twe Secrelary

BF

o the Secretary, National Geographic Sociely,

Srafroae i qm.ll A Siewmts Noadhiusad

Washington, £). (. .
I nominale

_Address

for membership in the Socicly.



Those Tough Envelopes

“The only complaint I have to make about
your firm is that your envelopes are so hard
fo cul ﬂﬂ!‘ﬁ-‘”— So suid the Treasurer of a Jarge cor-
poration to the writer of this page.

Haven't vou noticed that same firmness of
fibre about some of the letters you receive !
It not only signifies very good stationery, but
in nine cases out of ten 1t wdentities

Dlddfmpshire Ao

The tougher the envelope the better the paper—also

the better the envelope.  For an envelope is first of all
a container, und should be strong encugh to msure the
sufety of every enclosure,

Lot us semd voo the Old Hampshire Bond Book of Spechnens,
It contnins supgoesbive TR TETLS I ||-'.I.-r'|-.-|-.||Jw. mod other isiness
formas, printed, lithographed and engraved on the white snd lourtesn
golors of (Md Hampshire Bood.

Write for it on vour present letterhead. Address

Hampshire Paper Company

The atily paper makers o s sy |0 ki B pspeer eartinglyely
": |F. ju r'l'lllll |-||-.| '|-1'_||'||: .I"|-";!_‘-_| 115 iH ||I'"|I..| ikl idLdl

sk Ok - Hurrpelstre Wood Py pewriter Pajssr miiad SEamac g Lavera

South Hadley Falls, Massachusetts

Your courtesy in mentioning the Magazine when writing will be appreciated




Chicago Beach Hotel

iAmerican oF BEnropenn Plan)

Finest Hotel on the Great Lakes

An ideal resort, delightfully situated on Lake Michigan, 10 minutes® ride from
Chicago's theatre and shopping district. I combines the restful quict of couniry
and seashore with the attractions of a preut city. Here, surrounded by beanti-
ful lavwns and flower beds, you can obiain every hot wedther comiort; you <an
sleep in cool, aley rooms; refresh vourself in the surf of the smooth, sandy beach,
anid find best of food temptingly served, The grounds-of hotel adjomn the great
South Parks, famous for their solf links, tennis courts, lagoons, lakes, boulevards,
borticubtural displays, etc. Those wishing guiet find the secluded nooks they seek,
while others enjoy all the summer gaieties. T he tourist, runsient O summer guest
finds always n hearty welcome,
Visesiemied booklsr on Fopddist B Meanngrer, st Doulevard anad Laks Siviere Chlcago
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"Tha Standard of the Bridge World "
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Your courtesy in mentionmg the Magarine when wntng will be appreciated



JUDD AND DETWEILER, Inc.

PRINTERS —

We make Booklets,

a specialty of Catalogues,

Legal Printing— and

Briels, Best Grade
This Magazine s from Our

Records, and Presses of Commercial
Dub-of-town Waork Solicited

!‘"E'El'ljﬂl'l.ﬂ- Twiy Photies F'rinﬁnﬂ

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

CHARTERED l@as

GIRARD TRUST COMPANY

PHILADELPEIA. PA.
CAPITAL AND SURPLUS, $10.000.000

CFFICERS
EFFINGHAM B MUORREES, Presi fermd
WITLLIAM NEWERNILLY BLY. | Pt Vice: Pres|ods gt ALRERT ATLEE IACKSON | 10 Viee Presidess
CHAHLES I HHO ALY bl Vet s Tivae E. 5 FALE S Trigr=
GECRGE H. STUART, 1D Aaiztunt Trensurer SAMUEL W, MOREIS . Auesisiant Sesretars
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In the Vest Pocket of the World

Arm action in writing is latterly simplified to just one reach for Waterman's Jdeal,
The possession of this pen s the cause for the saving of about ane-hall of a writer's time, as
well as the satisfaction which comes only from the supenor qualities which must be lound
in every much-used article.  Waterman's [deals are adapted to the owner's hand from the
tart: there is no “breaking im.  With the pen thua suited and the quality and patented
parts prevailing in success, there is provided the permanent pen for constant usage. In
Standard, Safety, and Seli-hlling Type

.. E. Waterman Co., 173 Bmadwn}r, N. Y.

et ol Keaiivad Baston, Chitage, Zan Francises, Monirenl, London, Paris
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FRITS CF JUCD & DETHELILER, (ac  WALRINGTDY, U C.
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