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“"The Kalroad Timekeaper of America'”

cilled “"The Timekeeper” It "

spection 5 maintained camy
Hamilton Warches, We gladiy
send it to any one interested n
the purchase of a iine watch.

Enginiear H, I*. Mirbee ol (e S Hadls
romd, pigreirg the traar boak bebse morting
YWy Figie Phe by Yook sl B Harslion
Wubeh whiweh lhad mld Bl e coriees
g Il yRErn

The Hamilton VWatch s made in standard sizes for men and |/
women and 15 sold by leading jewelers everywhere at 538,50 |
ro $150.00 for complete warches, nmed and adjusted in the
cases af the factory. In some models, movements only may &
be purchased, so that you can own a Hamilton Watch, using 1

vour present watch case, at & cost of 51225 and upward. 535
If he can not supply you, wmte us. Ly

Ask your jeweler,

All Huemulton models
iMlumrraied and deiermbed
in our bookliet " The
Fimekeeper.” & copy of
which will be semt you
) POl FeOuicEr,

thannest 17, 19 or 23 t\
jewe] [2-sze watch .
mude in America  Sold f,ﬂ._ :

1'.I'r!'!|'!|i1|1".|‘l"' -;:|r||'|.'
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Alatch :

HE story of thae Hamulton Watch "_,_1“1. \!
15 told m a handsome booklet, %10

15 an terastiing story—umportant € j"r.':."'r-:--
to every one who s considermg T 404
the purchase of a fine watch, [~

"The Timekeeper” mves the 1*"‘.-':-" ‘r‘ 3
reason why over one-half of the (g d %

Raitlroad Men on American .t
roads where Official Time In- .#:.L..fl
e

HAMILTON WATCH COMPANY, M8SATIEE 20
Hamilton 12<-Size— fﬁrm




It will pay you to place your next policy
in the Postal Life Insurance Company

510,600, 000 1912—-STATE DEPARTMENT AUDIT— 1912 ‘asremenin force

Theé triennin] awdic, just concluded, was o most exhanstive Inquity, made possible I_-._u_.l,j.u_-
the Company oliminates all branch-othces and :n...,rrrl..-., coUCTing (18 Dusitiess andler one reef—
froim A single headguarters, the Home Office in Now York

“The inguiry was made thorough because i was the frst exaomomution siee the Postal absorled
another, and a larrer company, and also becaose the Stnte Soperimendent recogniied that his
officin] report would be a practieal certification of the Company 10 obhier S{ate Superthtendents
the latter, mindful of the rigid New York reguicements and of the stmict sUTRIVISIon of i1s
Insurance Department, have aereed thar o compnr ppsarpering up fo New Yord KSiode stimidarids
soteaeled 2 ool ichd arcrnt il i wiier S,

The outcome is therefore flattering to the Postal Life,
and commends it to thoughtful msurers evervwhere.

The Chiei Examiner ol life Superintendent Emmet, (o
CmipkinieEs iIn e statement w memgrandum hled whiih e

wiulsuitted to the Honorsbico ].'.'!.'.III iners” Keport Decembar

Willinm Temple Emmel, Supers MNet Cosl Loweat in'the 1Ot 191 2, ealls special atentbon
intendent of lasurance, refers 1o PDS TAL _ by r-n: writihe of insumnce by
thie Aiph arddor of fhe  Foxiala mail a= brmging  he POTIEY
rirds secured by the non-agency b guse hokders HUO  cofdnuenication
method, and 10 the progress of Iit. Commbsien Bividends, -« with the home ofhoe, anil atates
the Company e Drging {ix ";,'.‘,:_':!::"I'j; e neutr lenine B that the reporn r.'l-.'nl,n . & penerid
O ntration 4oon .r'J.'.I'.-'.' siearchiard g L b e & e [ cae et ssantl En ERe cimedlirean
af effcienzy. He adeds thut the 3 Remewn) Commiuton Bivie ; ef e Cewepany Thers |y

ot of securine  business by emily 220+ Cface - expese Savings ment, be [urthermore states, in

pdvertising anil cormespomlince ithe helithework of the Medical

M wol frcrsticsd o Tatil, with _ l : Llepartment, ot onply 0 the
the -new husiness writteni the [:] Company and its policyholders
bostoesi-gelling  expense  will i:lj bt fo i prererad fuiiic or el
|.I|er_ll'1IL, s contended Dy the 2 Particalar reference is moade

ANy, diocrease e yedr - by the absend |=r|| HElr o ars-

gaisanlond 2 iaoes peon

I:-.1=l:.1r Healso adda thit par) e frem guestiems= with POS

of the cost of advertising should 3. The Uwonl ssotizarsi paiies j TALpolicvhalders, He speaks
Lie ¢ ||.-'|F_§l.'"! ey olil "|||-..||||-..-.,| oy, """:::'r'_'_:E':;"'L:‘l':’:'i":!'_"I',_' il e e e ot I|:|.|'|IIlI'.1'I‘:-!!'JI!"'.

continued publicity has -a ten =4 wacth pewr glor thn (b made 1 the handling ofits bos:-
deni ‘H'I-L,I_‘ '|II|_I-I|1-|H|'_|ILI!l-:14.I.|-|.I ness, and points out that _.:l.u.lh
of pulievholders amd retain them, mare feenr ey #.rlrl.nfm.r.mf:

Theexamination covers many .r.'-, the comsiideriwdle expends
pages of a printed cncimen | feerek gw JPIS For Apffernienl if
of Ble at the State Dletgirtmernl fke: Ut niy 1 froderiy.

Thus is the Calvpany commended by the highest authoritics o the pubhe,
The othcial endorsements; the o wnduct of it busmess through publicity chan
neks, and its operations subject 1o the United Stutes postal anthorities, carry
confidence to intending insurers, 35 well asto its own bady of policyholders,

Total Assets and Liabilities

At the close ol the 1.!.-.ll|-llu.:l--n Ly L gpuepeiiny bl ovpess e Cpmpany's mesereds god pllsed assets e In e
'!.EI:-IJ_HIIEI M) JFsdiriecs ge o bt il ¥ dhr | rathier Fealsil}- arvei]  sectEl e cindlng sfale.  motikedial.  vwdbrisnd
b= weare '||I'| ‘rremsy] b r| strnbnTy A0 lElr'"' st Eeia] reesTTen wotaels < bahds and nwrigagns TRl & stnte, Ay lisiria, prrrsd
mmantiag o $10.030 810,10, with an encees ur sierples ts inferegt, defermed Rt feeTE i, mal in I 1L: antl various

pulieybioiders of $224 AF4 S, other tems, aeges pating $10, 28560, 354 465,
[n writing Lthe Cidnpaiy Fiai morife il fof vorssll, Dlesss LiFe] m': vinr el neme: Seeand, yoOr
g Eation | “I.Fd..,l-"l’ﬂllll" duwbm wf visd# BiFT)iy |I.|l-.I-II!-rI'II.II:I FMTESATIONALSEOGRAPHIC |I|I'I|'r|.II|.I. i

[lasar e |.-._|||_._-| oo apeut Wil B sl do wieie Yoo, The POSTAL dinpanerer #lih agwnis, ans pays to yak
in onah or oredits you Lo s lesisn b diedilends, or paid-oap invareaee, Koo saao g of W@ eT Q0T IR G

POSTAL LIFE INSURANCE COMPANY

W, B. MALONE, President Postal Life Bulding 35 NASSAU 5T., NEW YORK

“Geographic readers may depend upon the character of cur advertisers”™



“The only book, except the
Bible, which has followed the

Anglo - Saxon around the

11th Edition)
(Published by the Press of the University of Cambridge, England’

““ The Most Successful Book of Our Time’’

Wherever the English language is spoken—and this means in all civilized countries—the New
Encyclopaedia Britannica found a ready market on the first announcement of s T{ulllh:hlll.m
It was recopnized by scholars and by bork-huyers generally that a new edition of this stundard
work of relerence had become an imperative need of the day.

The sald within a few months beaped into thoosands and then into tens of thominds of sita It was seen thdid
ardinary publishing methods coubd mt suffic (o cope with »0 extravrdinary a domand.  “Then it becume neces-
sy ol fe el omies of the Ency Lspritecling, bt 1o concentmate silention murely an the manufactare of enough
coptits L deliver 10 those who had already suhscnibeed .

T ke fresent announcement marks (he beginning of the tecond period of fhe sale. U1 the unprecedonted st
prnting {10000 sits, 1, 100.000 volumes) less than 10 [rer cunt. mEmin |:|:'-.-'41:|_'.. | I'“Hi .-:":.- ATe 1-!:'|5-="r-='ll_..- 49 it
cent, le=s thun the standard price of the previous edition-—a price made pousible only by lorge econnmies due to
w il monpglact grine orders [of JEEIRL o hinding materials, wud FLLEEELRSa I

How this Encyvclopaedia differs from all others:
The oldest and the newanl book of The largest ancyclopandin. el aemlen g, Nk, Coeenjios, sml aoies iecfes
s
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BUSINESS MEN—Merchnnts, Mpnufac-
fruirers. Bankers, Architests. Contractors,

O arks, Commercial Travelors; und

PROFESSIONAL MEN—Ministers, Law-
yers, [Doctors,” Dentists, Instrootors—mns
are in conatant Jdomser,
not anly from accidents like the above, but
from sutomohlles; street ears, aod othay
vehicler, buthling operntions, clectrie wires,
slippery wnlks and many other enuses of

woll nes others

feciderie,

The. JETNA LIFE has issued Aecident
policies for mare than 22 yveéars, and ho
paid over-Ten Million Dollars for Aeccident
Claim=. Tt has izsped Health policies for
4 years, and patd over Ons Million Dollnrs
fur Hiness Claima.

(as and a anre id This

YOU ara pot immune: from secidents or
illneee. Then why notl protect your in-
come with on Aecident gnd Health policy
in n company of gnguesticned strengih
st with a well earned reputation for Iair
iSERing-

The ETNA LIFE hoaos pssoeis

of over 110, oTH0 O
Itz regerves for futore claim
payments pre - - - T, N1, 00
']_"]1.|-5|| FEpETYes are |.'i11'|~'l'i|'||:-r|—_|.i
ndeéquate- to  pay all  future
cloomes. but 1t has additional
gtrenpth, ¢alled 30RFLUS TO
POLICYHOLDERS, of over 11, 500, GO0

ATSA-TZE YOUR INCOME, for aay,
F10, or 225, or 85 per week, apoinet |Gas
by wecilent or iliness,

SEND IN THE COUFON TO.DAY

FINA LIFE INSURANCE CQ.. iDrawer 1341) Hartford, Conn. Nt Geos - Tearol

I e under G0 vears of age and in good bealih Send me indermation aboat Acckdent and Heafth Insomance.
My nami, business address. and ocoupation sre writlsn elow

“"Geographic readers may depend upon the character of gur advertisers.”



“Here is the Answer

in WEBSTERS

NEW
INTERNATIONAL
DICTIONARY

The Mer27arm Webslter

Even as you read this magaxine you likely
_guestion the meaning of some newe word., A
". friend asks: “What {18 white coal”" You |

Y B seek the location of the Levant or the £
UU pronunoiation of fyfufsa. Whowns '

Hien long TF i rg
! :“Im: I n:;l 1 it Becky Sharp? Is Honpkong a aity |

aecitite anewer, This . or oo i1sland? oio,
"..I'.'||.I||.I:||].|.ll"-| s an z

g volopiestin, eqgilyalent at) jHr g
i 1iET o 1 18 voliime gt 11 nnewers
mll kinds ¢ Guestions wilh fimal sutharibty.

" INDIA PAPER EDITION: ==t

Prinited ;_nrj ihin, ompmpme. strog, expenaive Indis
I Papor Dipparieil rlr nim et o, II--III:-"-III-
N ot E'““'“J FUFT e resnmiting In remar s Ly
rlEir e frr==i |-|.||||| nrrd DIERESE s EaCHER
I Wit 5 sEristanLion B W L nr.r M errinem
! Wrlseler 10 W Lue "_I al Light miel =0 ComvpR ek =
e usm! Ope ksl e thiok |'F'E.I_- 1|||I wieitphi of

FiF I':--;I__;: Ediriom I.-! =hi LIIJJ_:l ibs =
mepes 100G X R x HL§ inchees

EEEULAR EDITIEN —

—

e

T' ntead oF atrone bowile smper of the highest squnl =
Wolrht 1434 1. Bigo 195 x 114 T Himi !-||| Hirth
Eﬂ:iti:ulu; Are printed I1'l'-|.'. ton eamse platos aond Dodde sod,
400,000 Words, 8000 Ilustrations. 2700 Pagos. - e 1
The only dictionary with the sew dirded | H""'mr A
r n ) = o
page,—characterized as “A Stroke of Genius." et i A

|| WEITE dnr ypacimen pagws, HlEitrations, et FEEE #et af pood el =ape B poil pa=y (305 e parine '

G. & C. MERRIAM COMPANY, SPRINGFIELD, MASS., U.S.A, | M ———

' oo Rl | : diddeaia

F e -1 . i
d=l RN (Mg | r "
i Fw | .1II"I '\' II I & |Lfi - 18] Il SR |

Teachers R G
Wanl'mg '

of 1 128-29 EMPIRE BLDG., DEPT. M, DENVER, COLO,
PﬂSlhuns e :'lr'h'li- RUFFER, A. B., Manager

Rich, Unusﬁual Tasty Thingfls 1;rumlhr1lany Lands.
of A Twi-con T stammD We Wil =il O iy 1 : il i
_ h F IL. ‘&- T 4 W W oltr punlatable "ﬁ'

color booklet giving full parficulars ns well oo muny

w. o E[EEORT IO for menus and a host of disfnchive,

3 qm-- — fate recyes, Adiliess

i — iyt —— CRESCA COMPANY hmpurters, 367 Gresnwich St N, T,
“Mention the Geographic—It identifies you”
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DiemslireTond

Examine Your Average Morning's Mail ¢
E concede your right to debate with }lerhc]’fﬁ
-:é:

whether or not vou want yvour letter paper to
be as gumi as the best vou see.

You may not wa»s superior stationery—in spite of
all the reasons w h}" ynu showld want it.

But if you do appreciate the impressive and inspira- é’l |
| {{ tional value of fine letterheads, we must ask you to

* 7 concede the superionity of Old Hampshire Bund { 4
% An inspection of the best looking letters that ]'L.:lt_ll{’
( vour desk should prove this. 'l'hL Old Hampshire ) |
* 2 Bond Book of Specimens will certainly prove it. & =

Ask for this book. You will enjoy looking through it—it &
grives pood ideas. It shows a wide selection of letterheads and
other Lm siness forms. You are sure to find one 5LV le of prmt:rag ‘ﬁ
lithographing or engraving on white or one of the fuurteml{r

E colors of Old Hampshire Bond that will express exactly the ':I-,
= » feeling-tone you desire for your stationery. Write for it on your ¢ .

\ present letterhead. q)I

."E"I E - - -~ ——— — —
.* ||l|- :
HAMPSHIRE PAPER COMPANY, South Hadley Falls, Mass. ¢ *

The oniy Fapur magers Mg wordd masng bord paper erciurmely 1
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To make the hathrunm'huautiful_and sanitary
with “Standerd” ware, brings the joy of cleanly
living to the whole houschold and teaches the

gospel of the daily bath

Genuine Stasdard”  fiztures [or the Home
amd For Schools, Office Bulldipgs, Fublit
Institutions, eic., are identified by the
Gireen amd Gold Label, with the exception
al o brand of haths bearing the Red and
Bigrk Label, which, while of the first
quality of manufacture, have a shightly
|L.im:u:r enameling, aml thus meet the re-

Srtandard Savitary M. Co.

L Woiewi Vet fijpree  KIDENTSHS 0
Nisleitls . -

e’ Y ik
Chlsifgs . diHl & Sl hiem A
Pl il plidin
Fornibis. ¥ B Mo il B L Mimarsal Lian
Pkt gh e Fedarnl Wireet Blainiiig
e Fimle - = 1M XN Peoml Seord . piapde=|

L [rreanisl

Dept. 63,

LY WWalunr Bieees Mamitiom Ll
14 Temh Arrnpe. % Railulue
DITN NN slsiis  Nirees firw Dlvass, Haremy & 3. Jasrph Dl

o0% LAl pme T

lisdiis Hlauta-le B
el W' kigim hirers Vet Wertk, Te
febl biprum Wean, % )

to young and old alike,

guirémetits of those who demaned “etatidand”
quality at less expeone, All “Hsasdund”
fxtures, with care, will Jast & ldetime,
And no fxture i genuine wnlesr o dears
the puavanter fakdl. In order to ol
sithatitution  of  Inferior  fdxtures, :l.|.ltﬂ2if5'
“Srondard” goods in writing (not verbally)
gnil make sure that you get them,

PITTSBURGH, FPA.

, N ks N

700 Malbsn Viamet £ 4O
Hooamin Tex, - Peviom and: Ssanh S
Womhimgbiiii T £, Baiiriform kb
Tl (U TR-321 e Fier
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Nuly shogom dn ME Aovder itre Genoime Mantara,
aite of Hhe Fiaw Varichies of Shee Siadld

Pecan Trees
For Zero Climates

it yra slrert Sartlarefiruse S T b oalr BEnd = =) #es =iy bl e
L sl liminug heie phewmt veud sww lope.  Koclesine &, Y _ o bed onese the o b2l panibd =F
fapziuiie, =k semprinize map b o wers 8l Himn . Py wr pree Frosse e
% roake pdiiteees L e prupaoitipn of Lands Bl e ke safe pasding e Mutri==i |
iTmming. - Tliss Dire ad i T s & Eocliines

FIVE. PAPER-SHELL. VARIETTES —Char #8-pape Catalog and Mlantine
Cashide, weiih “Successful Nat Caltore W the Nacth,™ fells you how;, when,
and where o plant. Mailed FREE on regeesd,

GLEN BROS., Inc. ﬁ&‘r‘a"%mh

Glenwood Nursery

e

Exi"d 1880
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T !_Ehtmnmm ODERN [f}l.ll‘iE[E are more and
b e irnihers At more realizing }hr:: educational
| - advantages of making permanent
the pleasure of travel by assembling the various views into
hook form. With the assistance ot our skilled artists, we are
able to remove all impertections appearing in any of vour
photos, and make halftone engravings better than your orig-
inal photo. In addition, we plan and print the book for vou
as well as engrave in wax a map showing in full detail the
route vou covered. You are thus assured an accurate and
permanent record.

THE MATTHEWS-NORTHRUP WORKS

"THE COMPLETE PREXS™
CLEvELAND CFFICE Hoxse OFricE asn Wores NEew Yore (FFICE
CITIFENE HUNLBING WAREIEOTON AMP EEEWAMOE PTEEETE FINOEE NHILIESG THWLE
RUFFALG, % W,

. T 1
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Cold Weather and Bad Roads

A combinatior you will meet often during the next two [HH][E}M It
l'-I” TeSt Vour motor to the 1|]'|'i][ I VOUr motor re L;.:|1,. tor ||.{ test 7

During cold weather the question of lubrication is vital. Many oils
congeal, become “lumpy.”  You sturt your motor.  For half an hour or
all, 'illllll the oil beo 'l[n‘H th nrl-r||~r|1]'-. iu' itedd, the motor Feis ﬂrlﬂu_ I].]‘i. 116
lubrication.  That plavs havoe with the evlinder walls.

It"-.ruu .15.]:-?1'-.11'(!‘] H]ill'.'--- i FACrm |.||'|-L[ feest. ]I: 'I.I;I][ N0t |-::|1'Lf_:|:"d| At ril il [
remperature.  During the coldest weather it will ledricare perfectiy.

When you use Texaco Motor Qil your motar |l¢ livers maximian poiver
1L il’fl -".-’-".-".-’."-':M"-"H.-'.?.: AT |-4’ff.ff" it IL =t5 -J{ |.--’-.. 100 ""I.L:_‘.-‘l'l.lrﬂllujrul'.u C 1| |'|1,r|11-l riins

20,000 miles and more I| ave shown an extire aben -"'.."ru.:‘.'.-":'r,-."hll.*. 1|1||||LH1||r,

[ ch B "IJI"'"I '3|| '-.-'Illll!||. ] it |li:.' thiy ||"||'I|:'l.!|"_ [r e fOr il i:| | ,|r1|| & g'_|_“|'|n cans ol
most poodd parapes and supply shops.

For instructive sod interesting  bookler,
W amtanorer o Motor Car,"” aildeess Diegst.
J'j.l ] l I-!Il.l.'l LB Illl Il :"ll. 1|--|

When Touring,
ool for This Sign

THE TEXAS COMPANY
HOUSTON  Brench feers -.1 'l.'-. YORK

hisaj -, [T ) 3 I ] I H
I I.l- 1ile 'II!I"I A k I'J i |
i, i ¥ =1 |
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BOUND VOLUMES w~
MEXITICO

National Geographic Magazine

To meet the demand occasioned
For 1912 by interest taken in the present
| disturbed condition in Mexreo, the

No maparipe i the world prinls s0 thaoy - P . ' ro N g
wonderfnlly anlgoe iMastrations or W many s EIEI'_l.ﬂI'_'l..il { reOgTra Pi”{ M LEAZIne

aimpulating aml instructve articles as the At B pphr 115 5[I|'L"-'l!.’i:lll'||-“ F'TEP:\TL*!.I
NMATIONAL GHAOGRAFHIC MAGAFINE. = g

The Maganne for 1912 makes a voluine of o
1‘._:_|'p.-ﬂ'F:i'.5:t'1l1l_lu"'lllll r|:|-|'rr|- tlan cleven "Wandred 1'1'7{?? ﬁf ﬂ"{{‘,’xf{ 0

unssal ]lil:!.:JJ =N

Bound in % Marocce, cloth sides, $4.00 | 7x244in., printed in Ave colors.
Bl e Backuas o itk 2 o §E0 The maost complete and up-to-date
A Mmitem] pumiber of bogsd volumes for fle

pnst vear, 1a12, can be obtuined by ondering map of this regon in existence.
it ohee. '

We can onlvy supply the igiz2 volomcs: no ; T e e ey
provious yenr availlable for listribution, lr"'"f“- I_fﬂ:‘ (enits

Aikil s
| Addrens
WIS Jh = qH]E WS AR National Geographic Magazine
16th and M Streets Northwest Washinetan, 1. C,

WASHINCTON, D, . | Pregassmrent Fl

RECOMMENDATION FOR MEMBERSHIP

1in the

National Geogranhic Society

The Membesship Fee Includes Subscription lo the
National Geographic Magazine

DUES:  Anivusl membesship im UL 5, 52.00; annual membership abrosd, $5.00; Cannda, 3250, life membershi

$5301, Flease make remitances payable o Mabosal Geogrphic Soniety, sotl i ot & distance remit by N, Y, e 1.
pirstal o 2xpress ardar

Tense detach and B in blank below snd send fo the Socrelary

9

Tra the Secrelary, Natfonal Geographic Sociely,
sixtremih sl M Sireeks Mo bapead,

W ashington, [3. C. -
I nominate

Address

for mrméu:m.ilr'p in the Sociely.

}:a W =lbs nmnd il H |
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WHITE PLYMOUTH
STAR CHERBOURG
LINE .. Southaprox
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: BOAT DECK ROAT E._’“-—'__.I
wweTl'lE NEW “OLYMPIC"-a

VIHTUALLY Two SHIPS IN ONE

Fli'l.l'."-l.‘l. '|.-|-|1:l'|.

DOUBLE | WATERTIGHT
SIDES BULKHEADS

as well ms wnfrnding from the

DOUBLE BUTT'[]I M
BOTTOM rae TOP e HULL

TS AUVGHMESTING TIEE

FLOTATION CAPACITY
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the preusier Brtlah chipbudldess — the highest
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of recent yeary and in her,will be embodied
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% MOALANS MAIDEN FF THE MODENTAI NS OF ALDANTA

Third Series—Scenes from Every Land
20,000 words of text, 250 wonderful plctures, and 24 pages of four-color work.

By GILBERT H. GROSVENOR
Fditor Nalicngd Georm phie Nagazen

HE L hird Sernes of "‘h. s from Eviry Land™ B now ready, and forms an
exceptional and doelightful pife. It conmains 250 interestine pictares depicting
sirange peoples, out-of<the _.1..|_1 carners.of the world, and cunous and picturesoguee

matural phenomena,  Fach |'-i|'1|.||-|' i deseribed with from 50 to 10D words of text. The
hook is ponted on splendid paper and admiably bound m buckram or in foll red lesther
I"he llustrations appearine 0 this series have not appeared in any previons  scenes, '
and the volume t= enriched by 24 mapes of fine four-color werk., Mo copies of the First
and Second Series of  Scenes” can be supphed, as the entire editton 18 out of - print.
CUT Ok THIS LinE
VEFT, Dy SNATTONAL Eafocn & rEir Soremy
Lith sl M Streets, Wishington, 13, €

Flease sendd ipdes af Thlml Serles *Secenes from Every Land,” hound b

tor wineh 1 enecline erewitii ilinllnr

| wrmwr gl EpE 5t =il 1 i . #a i B
i - W RilE

tborr Adds
Boned i Beyal lluckrsm, poaipend, 57,00 atcee LUGTE

Boumd ks Full Lesther, frimtpaid, $2,00  [De Ly e Edition
I



FIVE ISSUES OF
First Mortgage Public Utility
BONDS

TIELICEG dBOTTE

4.80% to 5'4%

These botils are WL fref moriymes 39
| lssues, Each property is loented] in 8
B differsnt Siate— New York Ohin: Mich-
i: i-'n'l-!r."l."i'il-"'-'ll1:-i1'l g Fooven. T his g vios
: bne mvestor ample opportumby tod beie-

L

, g1l e s badidings of  Bosds 6F 1his Ly -
i The properiies have been insoroessful B
r-}u'f‘-lﬂull for mauy vears,  The valoe  [B
ai the security s, in all cases, sulstan- |8

tially greater than the amount of Tomds
outstuniding, while darnings nvailable
[or Tnterest are larpelyin exeess of the
attnua] redqiirementa,

[ voo lmve fumds to iovest conseryis-
tively, these frzf mordeape band bees
shonld mmie slrang appeal to your
poind judgment. '

“":l_'l'l'il' for Bond Circular Na, 5872
Canserpation fnpestmenis ™

Spencer Trask & Co.

[nv estmmivat Bagikers

43 Exchange Place, New York

AR AN T — RO E O

Meanbers of the New Yok Steck Exchangs B
8

piEideinifiad

Hlaals

Bl i

How to Select Investments

It s guite reasonable Lo sappose that
the great Bomueinl ifnstitubions of the
country mre the most careful md Judi-
cious purchasers of bontda aml mort-
gases 1T this o o, (C16 olwions that
spCUrities selected by such boyers muost
possess all the qualifications necessary
for the correct disposal af fmds,

We have o number of Toods, vielding
iy higph as 540 F which have besn
purchazed by many of the mos. impor-
tint lanks insurnnee cottsanies, aml
trustecs and which, we fes], are sitm)
Lia “-""11-|'"-":|_||'|"-T!. e T.'Ti"n_:'ll.l' (AL S de i

These Mady gre cmcdnnied (m anr DRenlor
N pr A, alnzh will & aend ds eeguead

A. B. Leach & Co.

Investment Securities
149 Broadway, New York
Chicagn Philadulplia Baston London

THE INFLUENCE
OF CONSERVATIVE INVESTMENT

L yo itvest your mone s properly 2t will influenes
vorl sl those with whom You come in contuot—
viorr childeedr, relatives atn] faeads I Vo, B8
Cofrpomraition o Business Maonger, boy ligh-class
bonds fur vour cotmpany, you mlvertise jts conser-
vatlam, hinthl a re=erve for Vrainy dave'! or for hisd
ness expansion; but; best of oll, vou st an exammle
o the dooetis, Hutudeeds, or thoosamdds In o vour
emtiploy of howtocand formomey s ben onee acgured.

Elo you know your can boy bomls on the Insts]i-
el Plie—weekly dar-monthly payvments? One of
O F CUSLOMeTE. & ]LL!I..:I-.' maninctiire LR O ETT , OETAM
fpooonn of Arst-clazs bondy bought of os on the
Instullment Plan, representing svstemotic weekly

paymenta. The results are startiing,

i soor ooijesas Fromn beepcds Bemogae of s sopseryat e
fnker Yaoir Jepost your money Lo banks sl beyonid
B+ shirtllar otre shemild e oxctcised in baying boosds,
TEwl =it | |'|r|||lni:|:I| gt Hbkd irgew, g aty Ex{EErie e
dl & gjairter of .n centary of infelligent nvestmett of othes
wople's money. We koerw oo o oy 7 o e sitliee] secd
Lty hvimg sl value and a hoosad market - the bonsls i
At (o v,

Chier 1852 poeciuiles srrezity Gve inaties Y
Slinkiicipels (lnvee <2l a5 per Cepl b’y s e o
LRkt fadn s | Jirsse e catneemnibles |, 4058 4, '
Mlrut-%orignges Mnkls . ! 1% g
Pulilic imality, Corpormtiog, pesd

other well-serarme hands : ' * '

dtor Ol Lt List often contnlos yowmel] targains T1_:|' = |

Addrese nenresi office, Pepnriment £

WILLIAM R. COMPTON COMPANY

X) Wall Streat A8 {(Hire Streel LH Wl Monrwe Stresd
New Tork 5. Loun Chirags

Would vou refuse to

IncreaseYour Income

and at the same ttme
Improve the Quality of your Security?

Certatnly Not—yet

perhaps unconsciously vou are doing
=0 when you refuse to lovestigate

FIRST MORTGAGE FARM LOANS

We have prepared o booklet which furnizhes
pmple evilence of the syperiority of Farm
Muortfmpes =28 an investmenl. The -fI'I_'h;'['jrt:-,'r
mril -:Elfni.' ms of the prealest (mvestiors sare
(proted, Thetsr heosd axtrerence should be
viloalle to you in determaming the question
of voor lnvestments, An egpally i.u]'pl'l-ﬁ.'_l.j_ll'_
prhake af thas smbject is trented also—methods
of handling the Farm Morigeee business to
e safety. Send vour meme wnd gldres
Wil this iHostrated bookTet will he sent yon

WELLS & DICKEY COMPANY

.Htllilh Ballding
Minseapoiin, Minn,

Fafs bbisheld g=-a

Capiial gl Barmlos, Freuscs
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THIS CHART SHOWS THE TREND OF
THE INVESTMENT BOND MARKET

AND THE STABILITY OF STANDARD
PUBLIC UTILITY SECURITIES

Based on Price Range of 18 Siandard lssues
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MUNLIPAL i
MELIE gL l
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|9 raper i@jon rafoe 1 {0 @i k.

T

¥ igir Tes mentils emtiee OrtalsiT 31

Lepmulursd freme & pars bn ot revises] el A

“The Most Satisfactory Bonds”

LR EFEE ISR TG LIENLE)

THI'*- booklet presents un accumate, broad and rl-r']'rri_’"nt nsIvEe View of
||.l..-l.-rrmr|l-|-.|r:||}|l|-|r-.||.-1.Lr|1||_,t| period of five yedars, It gives numerous
compurisons, reflecting the results of carefully compiled  statistics,
and  shows the relative investment pesition of standard  Municipal,
Kailroad, and Public Udlity Bonds. We copsider it indispensable to !|f'|4.'
mnvestor who wishes o secore an accurite knowledge of the investment
possibillities of various types of securites, .

I you are contempliting investment, you may profit materially through an
accurate knowledge of the actual results derived by investors from the place-
ment of funds in Municipal, Railroad, and Public U ity Securities.

Fhe above pamplilet and our cwrrent general st of sound bonds wrill be for-
warded, poslage prepatd, on reguest for deseripiive literatnre ANJFS.

N. W. Halsey & Co.

MEW YORK PHILADELIFHIA CHICA GO SAN FRANCISCD
49 Wall Si. 1421 Cheastnuot St La Salls and Adama St 424 Califprnin St
LONDOMN GENEV A, Switrerinnd

Misrtan Ohia, Ae'l,

“Mention the Geographic—It identifies you.”™




WALTHAM

igaried By thi

tistifies 1 exa

1o win

- Cless A Certificate, & watch must meet sucoessfulls
i Linta 5§ periods, Bs (ol
peasl bae ra=dia il i i 5. "3 i i
I tlye chami Lepl nt 1 joesad £ |
il 1 ATLLE bl pencdad LE I 1 i It
1= teim e Fnd it X i ki ] i i [
kil 1o Lhee R il L1 i L1351 i s i | 1§ i
I seblh ebbail aig i B el FLpr a il EREL Fi i { i -
I Emboart g H. 4 St ith chiml § I 1 In
[ ¥, &, Wat prit b ksl inda witie tn oo I
Tl it stnliite sl 1 I, ! )
ct 1T fT i LD s K g e LF : I = o the Walk e
1 b in Lhan W iH 15 ISt ol
L’ v Certih S FLEAT
Pifentes are pranted to watochs SHVET conluner 13 R
munticre s owiich that : ol container, S
f ithe dallv - dronrins fi i fvwidid T i i
ifnring th I Wi tri i ! | 1=1i=
e im =3 LI £ 1es =it A Bl i mil
L { A W i LR | 0 P

Finons row Obsery

¥ termis te i mar

|Ir ? A
Maxcamines

with the Kew Class .4 Certificate

% the most notuble witeh ever mandfactiiresd

jLory Ol

ey g r oL
VOIS R BT

The Kew Class

i :!:..:|.|.|'I_|, 1T R #Amasr ra

'IF." FaT Pri

WATCH

1 K
1 VT
- 4 -.-l.!l
1;
Ll
1

“Geographic readers may depend upon the character of our advertnsers.”




VoLr. XXIV, No. 2

WASHINGTON

1913

FEBRUARY,

| NATIONAL |
GEOGRAPHIC

| MAGAZINE

THE RECENT ERUPTION OF KATMAI VOLCANO
IN ALASKA

An Account of One of the Most T TE!’HEI’[[JUUE Volcanic
Explosions Known in History

By Grorce O, Marrin

Mr. Martin és the goologixt of the .

3. Geologwcal Survey who directed the

Natwnal Geographic Socwty Alagha volcane researohes in 1912

HE voleanie eruption of Mount
katmai, Alaska, of June, 1512,
wis undoubtedly one of the most
violent erapticns of historic tmmes.

Thas 1‘nFt.'nr|-|:| was one of the least
known of the many Alskan voleanic
pesds, and hoad been so long dormant
thit there were apparently not even locul
legends of it2 former outbréaks No
observed warmings of 1ts renewed activity
were given other than copimis steaming
amd munor earthaquakes, These attracted
little attention even among the few dwell-
ers m that thinly settled and, for dozens
of other volcanock along the Alaskan
eoast steam freecly from time to time.
The peak is usually hidden in the elouds,
and locsl earthquakes are so freguent as
to cpuse little comment.

Aming other people than the few locl
inhabitants and the comparatively few
others who have had oceasion 1o sl
through Shelikof Strait, the very exist-
etice of Katmai Voleano was doubtless
unkmown.

Then, without warming, on the 6th of
June, 1912, the katmal Voleano pro-
clubmed tself by a violent eruption, Al
sopthiern Alaska knew of the event at
onicet, for the sound of the hrst rmghty

explosion éarrwd down the const as far
as Junead, 750 miles awny, and was even
heard across the Alasky Range at Daw-
san mand Fairbanks, distant G50 and g00
mles respectively.

THE FINST ERUFTION

Those who did not hear the sound of
this first blast, or did not feel the accom-
anving earthguakes, did oot hive to wait
ong tor another form of snomouncemen
The column of steam and ash roke sey
eral miles in the air and was immedmtely
seen as dar away as Ulark lake and
Cook Inlet. This cloud of ash was car-
ried eastward by the wind and within a
few hours had shed a shower of ashes
over all the east end of the Alaska Penin-
arla, the cnst half of Kodiak Tslaad, amd
all of Afognak Is=lamd (sée muip, page

132).

Intense darkness accompamied the fall
of ashes, Midnight blackness in the day-
time extended gs far east as the Kenag
Pemimsula,  Darkness Listed for (0 hours
at Kodiak, 100 miles from the voleano
Post fell as far away as Junean, Ketchi-
kan, amd the Yokon Vallew, chstant 730,
oo, and Goo miles.  The fumes were
reported from points as remote as Van-
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The white drifes which cover the mountain slopes: are L0 snow, but ash and pumice from the
voleanao

Mount Katman 15 by far the most actiye
of the gromp, amd 15 probably the only
one which cotitrabnrted in any large way
to the great wolume of soldl matter
eievted 1 Joane
THE SCANE OF TIIE ERUITION

Mount Katmal 18 a peak 7.500 feet
mgh, situmted relatively near the castermn

end of the Alaska Peninsula aml of the
Alevtian Modintains,

The Alasha Peninsala 15 like a preat
hor, convex on the sonthern stlde, 500
ol lemeth,  averiging 50 miles 1w
witth, andl projecting  sonuthwestward
from the Adaska mamland. 1t has a
partiy submerged extension ne the Aleu-

tinn [Rlands which stretehes 100 miles
westwiard toward Asin, and with these
separates Fering Sea from the Pacthe
The Aleutinn ranpe, like the less con-
tinuotes: bne of peales . on the Islands
tratluyg fremn i, 15 domapantly voleanie
thronglont, there bemng cenainly  mine,
arml probabily ar least twelve active or
latent voleanoes an the Alaska continental
e of the belt, The Alcotinn Ishamds
probably contam a still larger numiber
of volcanoces. Omly two of the Alaska
valeanoes, Wrangell and Edeecombe,

are nol sitnated 1n these
1 3 ).

The mountains m thh belt which have
showt mrdications of voleanic activity n
histosrie times tnelide Redoubt, lamnn,
anel St Augustine, on Cook: Inlet.  Re-
1!4-||h'| wias active 1n January, 1902, while

Aungustine had an exceptionally vio-
h-1:| eruptton in Cletober, 1883,

TR AN i |'IE-I.|_;'_'Il.‘

The enstermmest  voleino Enown  on
the Alaskn Penmmsitln 15 Moom Kagale,
which  was. probably active o 1880
Mount Katmnr comies next to the west-

ward, and lak a nedr neyrhbor. Moant
Ahigeik, which seems to have shared, m
a more moderate way, its recent astivity
There are prohably other wimnamed vol-
CRaTHC= 'II'| Till.' nmcaT 'nll. 1r11t_1.'

Vetmanmunof, near  CUlngnik, was in
ertption on Augiist 28th, bhsg2, tms ol
hreak apparently being, next to those of
Beatinil and of St Apgustine. the most
violent konown in Alasks. Farther west
and near the extremity of the Alaska Pen-
in=sula = AMounmt Paviof, which has heetl
|4|r1r1r1||m:-|.".. lI._"i'I'III'I'l."" illlll' TTI.'I'TI'L' 'I.I.‘:II"'-

The voleanoes of the 'l|.1|'1.1|:r'|.r| l lanils
e lude I W ell-known group at the east-
e ond m which are Isanotski, Shishal
din, Pogromnt, Almtan, and Bogoslof,
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THE ERUPTION OF MOUNT KATMAIL

town in southwestern Alaska. The town
hail long lived upon the memaries of jts
former glories as capital during the early
Russian occupation and of the prasperons
sea-ofter days, New activities have re-
cently come through the estabilishment of
salmon and halibut fisheries and of im-
portant agricultural ndustries,

It was the sparse settlement of the
district which alome prevented great Joss
of life during the recent eruption

The town of Katmai was deserted at
the time of the eroption, most of the in-
hatutants being at Kaflin Bay, 30 miles
east of the volcano.

THE NATIOXAL GEOGRAPHIC SOCIETY'S
INVESTIGATION

As soom as it became known that there
had eertainly been a great eraption in
souithwestern Alaska the Research Com-
mittee of the National Ceographic So-
ciety miade plans for the investigations
upon which this article is based. This
expeifition i5 the beginning of a system-
atic study of the Alaskan voleanoes which
the National Geographic Society has in
view and which will be carried out by
same expertenced authority on valeanism.
The writer was selected for this first
expodition not 23 a student of voleanism,
bul as one who cight years hefore, in the
course of the U, 8., Genlogical Survey's
investigations, had made a cruise of
miles in an open boat along this ltthe-
known eoast, and was consequently soimne-
what familiar with the loeal geographic
details,

A hurred departure from Washing-
torn, a busy day of onthitting in Sesttle,
anil a leisurely voyage of 13 dayvs past
all the windings of the sinuois southern
coast-line of Alaska preceded an arrival
in Kodiak jost four weeks after the
eruption begun. The protracted vovage
from Seatile had its compensation in
that it permitted visits to many places
which had been afllected by the eruption
and interviews with many eve-witnesses:

On reaching Kodiak it was found that
the revenue cutter Manning was still in
wrt and was about to move the refugees
}rmn the pninhabitable mainland villages
tnon mew locotion west of the affected
2ome,  Gapt. K. W, Perry kindly wel-

d W
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camed the writer 4= a passenger on this
and following craises of the Manning,
The four weeks spent aboard the M-
Hing permitted the obtaining of vivid ac-
conmmts of the hawrs of darkness which
the officers of the cutter withessed at
Kodink, and of their subseguent obser-
vations in the vidnity of the voleano mnd
elsewhere, and also gave opportunity to
st parts of the coast which would other-
wise have been inaccessible.

After leaving the Manning, the power
schooner Lina. K, was chartered and
cruses were made along the southeast
shore of Afogmak Island and the north-
west shore of Kodiak lsland, the cffects
of the eruption being thius studied in de-
tall. While in Shelikof Strait watch was
kept for a glimpse of the volearnio, but
the clonds bung. continuously upon the
Mottt an,

U Angust 8 the clouds seemed break-
g and the sea was smooth, so we
crossed to Amalik Bav on the mminland.
Vast columns of steam conld be zeén ris
ing through the clouds, but the latter
were not dispelled enough to permit o
satisfactory  view. Two w WETT
spent_on the mainland between Amalik
and Cold bays. During this time many
imteresting phenomens, described below.
wete observed, but the glimpee of the
vileana itself, which was desired most
of all, was not abtained,

The part of Alaska in which Mount
Katmai 1s situated and the districts most
seriously affected by the eruption are so
thinly settled that the number of persons
who observed the eruption and its larger
effect is comparatively small. The writer
has been able to get in touch directly ar
mdirectly with most of these people. and
they have furnished information of very
great vahie which could not otherwise
have been olitiined.

COXDITIONS MRECEQOING THE ERUPIION

Mount Katmai had been in a dormant
condition. for an unknown length of
time, but for many mouths prior to its
autbirst it must have been gomg through
the changiée which a dormant voleano
always undergoes prior to an eraption.

A voleano consists of a vent extend-
ing from the surface of the éarth to a
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THE ERUPTION OF MOUNRT KATMAI

reservoir of molten matenal deep in the
ciarth’s crust. The vent usually reaches
the surfuce at the summit of a moontam,
composed of material thrown out in ear-
lier eruptions and terminates above in the

opening known as the crater.  When the:

voleana 1% not in eruplion this veot is
closed by material fallen in {rom above
and by material which was not fully ex-
pelled during preceding eruptions  and
solidified there.

WHAT CATUSES AN ERUTFTION

An eroption i preceded by a long
continuing and gradually increasing ac-
cumulation of pressure from the reser-
voir of molten material,  The eruption 1s
cansetl by this pressure becoming at Jast
sufficient o overcome the resistance of
the material which chokes the vent, or
by i stdden velied of pressure by fanlt-
g or some other canse.  The comditions
preceding the eroption include a gradial
rise of lavi in the vent, accompamed by
an increase in the temperature of the
surface rocks, an increase in ‘both tem-
perature and volume of the waters and
gases given out, and by earthquakes and
minor explosions.

The imitial omtburst is aceompanied by
the bnal clearing of the vent and break-
ing wp amd expulsion of the detritus and
soltdihed lava by which it had been
clozed and sometimes by the destruction
of the mountain,  This suddenly relieves
the uniderlving liguid Iava of an enor-
mois pressure, and resulis an the rapd
giving off of the <team and other gases
which the lava contained.

Flet molten lava, especially when un-
der pressure, has the capacity to diskolve

at volumes of gus. It is in the con-
ition of water under pressure and
charged with gas, The uncorking of the
voleann has therefore the same effect as
the uncorking of 3 bottle of any other
liquid charged with gas; the gas rushes
out, carrying part of the Hr:iu’lf%{ rnaterial,
chietly in the form of coarse spray.

[t is this frothing of the lava which
creates pumice, which s nothing but
lava blown full of holes and projected
in 2 liquid condition into the air, where
it eools. The explosion which hegin
is then continued in great foree with the
eiection of & stream of lova-spray or

143

quid pumice, which is kept up as long
as the unprisoned gases lust.

This action is usiually Intermittent, the
volcano behaving somewhat as a geyser
andl being subject to the effects of re-
peated @ ulation and sudden rélease
of pressure from below. In most onses,
after the larger part of the gas is given
aff, the lava Aows quietly sut in Tesponse
to the pressure back of it

HOW SHOWERS OF ASTES ARE FORMED

The column of steam and lava-spriy,
after being Blown oit of the crater, ex-
pinds until it 15 in so rarefied a condition
that it foats freely in the air and is
known as volcanic smoke. This grad-
ually cools, and in so doing becomes un-
able to sap the solid particles which
gradually fall in a shower of ash and
dust. These finer materials are com-
posed chiefly of the smaller particles of
spray as they solidified, together with
detrital material made up of fragments
brokeén from the walls of the crater by
the passing blast, and of pumice dust
made by the larger pieces breaking as
they struck each other or cracking as
they cooled,

The eruption of Mount Katmai was
doubtless preceded by the conditions de.
scribed above, vet i this case, probably
because of the absence of near-hy ob-
servers, none of them e the ecarth-
quiakes were reécorded.  Earthquakes
were felt at Katmai for at least five days
prior to the eruption, while more severe
shocks were felt on June 4 amd 5 at
Kanatak, Uvak, and Nushagak These
places are f5, 38, and 130 miles from
Mount Katmai to the sonthwest, south-
east amd northwest réspectively.

It seemms highly probable that the vol
cang begran to throw oot large volumes
af guses on the sth, since observers af
Cold Bay noteil that the northern sky in
the direction of the wolcano “loaked
black and storming™ late that smight, in
spite of the fact that there was fair
weather on the coast.

THE EXPLOSIONE THAT WERE HIEARD K
MILES AWAY

Early in the afternoon of June 6 the
voleano passed nto a state of viplent
erupticn. There mnst have been fre
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THE ERUPTION OF MOUNT KATMAI

EVE-WITNERSES OF THE ERUDPTION

« The only people who witnessed the
explosion from near at hand were na-
tives. Two families, who stayed at Kat-
miat after the other people af that town
went awiy to work in a fishing camp,
left Katmai for Cold Bay on Jube 4,
st were in camp on the shore between
Kamvik and Alinchak bays at the tmme
of the eruption,

(. L. Boudry, who was at Cold Bay
when these people reached there wrote
in his dmry: "il"ht':r repori the Katmy
hill hlew up and threw rock out to sea,
but could not tol mor as they whare on
the road to Caold Bay—an that pommey
stone in fire whas falling 20 miles an
that the watter was hot in the Katmy
biyv—after exumining ther boat ther i
found pummice stone the sise of com-
mon rice.” |

Jack Lee, who alsh interviewed them
o thetr arrival ot Colld Bay  wrote;
“Thev report the top of Kawma Moun-
i hlun of. There was a Iot of
Pummy stone in their dory when they
5“': here and the i Hot Rock wis ﬂ}‘—
g all erund them,”

These st two statements of the m-
tervicws with the matives are quoted ver-
batim because each contalns an assertion
that the explosion wrecked the moun-
tain.  In this connectiom it 15 mportant
ta note the statement made by Willzm
Neilson, of amno. as quoted in & liter
from Thomas W. Hanmore, Mr, Ian-
mare savss “While Mr. Neilson was in
Nakpek™ ( he went there June 7, and was
there at least untl lhtm: g} “the natives
from the Tndian village of Savonoskr, at
the head of Nalknek ﬁihﬂt, ciame to Nak-
nek very much excitell  They reported
the wpper half of Katmoi Mountam gone
anil the mountain burnmg up.”

These people, together with those
from Kuatmad, were the nearest persons
to the voléano at the time of the erup-
tiar, and were In an excellent position
1o ohserve what happened, Proper al-
lowance must, of course, be made for the
natpral bt unintentionn] exagperanon
due to the exciterment of the moment;
but the cloge similarity of these entirely
idependent accounts, their source from
people who, though familiar with dor-

H7

munt volegnoes, certainly never before
witnessed a vielent eruption, and their
agreement with what we wonld expect
to happen in an eruption of this charac-
ter, all confirm them as beiye probably
relizble and  aconrate desenptions of
whiat ocourred at 3 p. mu June 6, as seen
by the only eye-witnesses.

THE SECOND EX PLUSTEN

The activity of the voleino probably
dlnckened somewhnt nfter the severe out-
break at 3 p. m.  The next violent explo-
sion was-probably at about 11 g m. that
night, at which time a hard carthguake
was noted at Cold Day and at abouot
which time a strong glire of hight was
olmerved at Kanatak (see page 148).

It is believed to be the ash of this
eruption which began falling at Kodink
about noon of June = at Afopiak at
4 1. m. of the same day, and at the west
end of the Kenai Peninsula enrly the
morning of the 8th, This shower con-
tinped  without interruption at Rodink
for 20 hours, or until 2,30 p. m., June 8.
The ash which fell during this shower is
the sepond stratum of fine bhrown mute-
rinl 414 inches thick at Kodink after
ey packed down.

The people at Cold Hay apparently
first realized that n voleano was in vio-
lent erption on the mornimg of June 7.
The westerly wind an the th kept any
ash from reaching Cold By, and appar-
ently neither the earthguakes: nor the
Wlack eloud in the northern sky had been
cotnsidered  as having any  connection
with the Jong dormant voleanoes.  Hy
the morning of the 7th the continued
anid increasmy noise of thunder and ex-
dosinns, together with the growing vio-
L-nr-: af the earthquakes, called 'closer
aftention to the appearance ot the cloud,
which had then risen to a great altitude
and assumed a well-marked form and
ather chiracteristics which made 1 m-
possible to confase it with &n ordinary
storm-clond.

Father Patelin, who was at Kanatak,
anted that the smoke came and dust fell
there the moming of Tune 7, though the
wind continned to be from the Wwesk
There were earthquakes nearly all day,
with zhart intervals between. Many of
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the earthquakes were strong and there
wias  contingons rumbhng,  The earth-
(uakes became so severe towanl evening
that 1t seemed dangerous to remain in
the baraburas, one of which nearly fell
i, =0 thev were abandored and tents
nsed, That evemng after 10 o'clock
cime the stongest earthgoake ver felt,
accomparnied by heavy  rombling  and
renck-slides from all around, There was
evidently' a strong glare of light from
the volcann, it beingr recorded that “the
mosintiins were Oke sunshine”  After
tridnight he heard a "big noise like
thunder from the Katmai side,” after
which evervthing wis quiet and he slept.

TIE THIRD EXVPLOSION

It is important to note the very severe
earthquale which was felt at Cold Bay
at 1040 p. m. June 7, and also ap Kana-
tak at about the same hour, At Kanntak
heavy rurmhlmg was heard and an io-
tense flure of hght came from the diree-
tion of the voleano, Earthguakes lasted
all this night at iamna Bay (115 miles
distant from Katma Voleano), it being
recorded that “the earth never ceased Lo
move for nearly 12 hours.”  Harthquakes
were reported from o miles southwest
of Fagle at 11 p. mu Juoe 6 oF 7. It is
evident that these phenomenn marked
another violent outlreak of the voleano,
Probably it was the material erupted dur-
g this petiod which forms the upper-
mast stratom at Kodiak and vieinity, fall-
ing there during the night of June 8

e perod of explosive activity and
of the ejection of Iarge quumtities of
solid matter seems to have ceased on
l]mn: B, the volcano then passing into a
ez violent but freely eruptmg stapge
which lasted all summer and possibly
still continues, An immenze column of
steam was noted mismmg from the valoino
wherever the absence of elouds —ermit-
ted a view in that direction, Frequent
earthgquakes were noted on the Alnska
Peninsula at intervals thronghont the
summer; heavy rdamblings were heard
by all who approached the vicinity : so-
called flames were observed from Bris-
tol Bay: tomés were noted at long dis-
tances from the mountain, and oceasinnal
light showers of ashes fell as far away
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as Nushognk. These subsequent phe-
nomena will be deseribed more fully af-
fer we have considlered the coniditions
existing during the fall of ash from the
ertiptions already described.

THE IDXE OF DARKNESS ANT FALL OF
ASHES

The material hurled into the air by the
explosions described above ascended to
great heghts and traveled east under the
influence of the prevailing wind in & sue-
cesston of clouds. The coarser materinl
began 1o fall at once, but so great was
the total volume of material that the
clouds  traveled severnl hunidred  mnles
before very considernble amounts of du=1
had ceaserd to fall and before they densed
te spread absolute darkness over the
land “ang sen. The track of the clowds
seemE 10 have been o the east over the
somithest end of Kodink Tsland and out
to the sen for an unknown distance, then
back under the influence of a wind shift-
ing into the east, so that Cook Inlet, 1li-

amna Lake, and Briztal Bav received 3

belated shower. The influence of the
west witid at the time of the eruption on
the distribution of ash i= shown by the
fact that the total amoust of ash which
fell at Coldd Bay, only 50 miles from the
voleano, was Tess than that which fell at
Seldovia, 150 miles awitv, and probahly
was little if any more than that which
fell at Juneaw, which is 7o miles distant.

The neardst to the voleano of those
within the zone of darkness were the na-
tives in a fshing camp at Kaflia Bav.
Ivan Orlofi, the creole Tyone of Afog-
nak, who wis with these people, wrote
as follows to his wife-

Karuia Bay, Jine g, 1012
My Lmanw Wirg Tania-

First of al I wll let vou know of odr un-
lecky wvovage. | do ot know whether we
whilll be either alive or well, e are awaiting
death at any mment. (O conrpe do not he
alsrmed. A mountain has borst near here) so
that we are covered with pashed, in some places
i Feet and & feet deep. - AN this began on the
Oth of Jume, Night and day we Tight lamps
We cannot see the daviight. Tn a word, it s
terrible, amld we are expeeting death at any
moment, and we have noowater. Al the Fivers
are covered with ashes,  Tost sehes moxed with
water. Here are darkness and bell, thunder
and nodse. 1 do not’ know whether it 1 day
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BIDARRA IN JLTAMNN DAY

Nhese bidarkos ure wsed in the porsuit of oiters. They wary (rom 18 o 25 feet 1m
letigth and are very Heht, being constructed of hides stretched over a slight wooden frame-
wiorle. They can be very rapidly propeliled and are constructed to carry one to three ponphe

with never miore than three paddle

T
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The inhabitants of Little Afognak are mainly descendants of Ruossman
the Oirthoedox  Churgh
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or night. Vanks will tell yod all about it
Sip. kizssing and blessing . yon both, Eoced] -biy e,
Forgive mie. Porhaps we shall see each ather
ajram.  God B merciful, Pray for us,

Your husbaml, Ivax Oerowr,

The carth is trembling; it lightens every
miniite. It 18 terrible. We are praying,

WHAT WAS SEEN FUOM A PASSING
STEAMER

The outhurst on the afternoon of June
© wag witnessed from the steamer Dora,
which was then passing through Sheli-
kof dnd Kupreanof straits, castbound
Capt. C. B, McMullen, of the Dora, has
given the following deseription of the
phenomena which he observed :

“Left Uyak at B.45 a. m., June G:
strong westerly hreeze and fine clesr
weather., At 1 o'clock p. m., while enter-
ing Kupreanof Straits, sighted a heavy
clotd of smoke directly astern, raising
from the Alaska Perinsula, T took bear-
ings of same, which 1 made ont to be
Katmai Voleano, distance about 55 miles
awny. The smoke arose and spread in
the sky, following the vessel, and by 3
p. m. wag directly over us, having trav-
eled at the rate of 20 miles an hour,

At 6 p. m. passed throwsh Uszinka
Narrows, fine and ¢lear ahead, anid cog-
tinued on expecting to make Kodink.
At 6.30 p. m., when off Sprice Rock,
which is aboumt 334 tiles from Mill Bay
Rock: and the entrance to Rodiak, ashes
commenced to fall and in a few minutes
we were in complete darkness. not voen
the waler owyr the ship's side conld be
reen,

“T eontinned on in hopes that T might
pick up entrance to Kodisk, bat when
vesiel had run the distance by the log
conditions were the same, so | dectded to
head out to sea and get clear of all dan-
ger. At 722 | set a course NE, by N,
(magnetic), Wind commenced to in-
crease rapidly now from the southwest
and vessel was driven before it.  Heavy
thunder and lightning commenced early
in the afternoon and continoed throush
the night. Birds of all species kept fail-
i on the deck in & helpless condition.
The temperature rose owing to the heat
of the volcanic ash, the latter permeat-
ing into all parts of the ship, even down
mto the engrine-room.
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“About 4.30 4. m. next day vessel
cleared the black smoke, emerging into a
fiery red haze, which turneil into vellow,
amnd by 6 0. m. the ashes hasl cepsed to
fall and the horizon was perfectly clear
from west to north.

“The wind now came from the north-
west and vessel was headed for Chugach
Islands, as the smoke and ash was still
m the sky astern of ue.

“During the dav Katmai eontinied to
be emitting volumes of smoke and conld
be seen at a distance of over 100 miles,

“The vessel was covered with ash from
trucks to deck, the decks having ashes
from 4 to 6 inches deep,

“Made Seldovia June 7 at 8 p. m. anid
Homer at 11 p, m. Leaving II'JImT.u:r at
1132 . m., proceeded on toward Sewanl,
At 3.30 1o 4 a. m. passed throueh bank
of volcanic ash. At 7 a. m. vessel was in
cotmplete darkness again and 1 deopped
the anchor mear Clam PBay until .20
clearing a little, proceeded again anid run
ouf to sea. At 104, m. complete dark-
rness again, which continued  thronghout
the day until 4 p. m., when we mn oot of
the smoke area into brilliantly clear
weather,”

THE RAIX OF ASHES

John E Thuwaites, mail clerk on the
Dora, was quoted in a local [T as
snfyhg that at 1 p. m. an immensze colamn
of smoke wae seen ascending from the
westward, its diameter seeming (o be at
least half a mile or a-mile. The eolumi
rapidly became dimmer, and a dark mass
of coud showed above it, mingled with
it, and came toward the steamer. Soon
the clond obseured the columm altogether,
and afterward lightning was seén in the
cloud, At 4 p. m. the edge of the cland
was directly overhead and the pictures
were taken (zee pages 154, 135).

As the sun pazsed behind the edge of
the cloud at this time, it immediately be-
gan to grow dark. At 3 o'clock lights
were turned on. At 6 o'dock the ad-
vance edge of the cloud wae ot of siglt
hevond the horizon. and emall white
flakes began to fall. Darliness gradually
increased as the streak of elear thv in the
northwest narrowed, until “when the ==t
ribbon of clear sky wus soddenly ol
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ON IOARD THE “MANNING

continted in great severity  throaghout
the rain of voleanie material, ot dinn-
ishedd i oantensity after mudmght of the
fith '

The hghtning was desonbed by one
observier as traveling like a snuke and in
sOEE Cases as going up from the earth
m o] balle. Eleetrical conditions
were such that wireless appiratus conld
not be pasd. A numiber of severe earth-
quakes were felt durme the night.

Ash tell continnously until g.10 4. m,
June 7. but in deeressmp volume after
3 a.m The total fall of ash up to this
tme was originally about 5 inches, b
packed down afterwarnd o 4 1inches, forms-
g the lower and coitrse prayv stratum
now on the groum] (see page 166}

THICE DARENESS AND A RAIN OF
FOR OVER 25 TI{TATRS

ASHESD

At noon. June 7, the fall of ash was
renewed. At 1 opoom darkness came
amain, not to be dispelled until after 230

Y
-
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Flhsalis My I b HETELdaTN

AT KuliAk, JUNE 8, 112

poom, of the following day, During all
thzz time the fall of ash was continnons
and wis aceompanted at omes by sul
phurous Tumes. e darkness tras in
fenge, and Hre axle o Hick o the air Thal
bright lighis jl"u:n'.'.'.l' to heuwelrate i for
more than o fewe feed. 1t 15 snid that a
lighted Inntern held a1 arms length coulid
barely e seen, and that the searchlight
of the Mouwing failed 1o penctrate far-
ther than the bow of the ship, By the
moming of the Sth the ash had acoume-
lated in sufficient bolk on the steep Il
sides to begin shiding in great volomes
The buildings of the Navy wireless
statiom o Wood [shind were struck. by
Hghtning and bomed on the evemng of
the 7th or the moming of the 8th. The
dirkness.at the time was so intense that
the Hames eottld ml be seen from (he
mrssion, leas than " mlé awnv. Late
in the atternoon of June 8 partinl day-
light wppeared and the fall ng ash almosi
veased. The ash which fell during this
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e censtitutes the second strotom, now
414 ieches thick, of fine-griimed brown
gterml

Puring the evening of June 8 the fall
of sl wis agdan resomed a2nd conntsnted
until an unrecorded honr i the mght,
when it gradoally  dimidnished,  entirely
ceising i the mornmg of the gth. when
davhight appeared, The ash which fell
duringe this interval s the third stratom,
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grained, lght-gray nrterial
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E. M. Ball differ in tew essentials from
those already desenibed at Kodiak, The

timie of the appearance of the eload 5
not recorded. [t
ts approaching m silence, there being no
wind on the level of the provnd and oo
thunder and hghtning.

The nzh reached the west end of Kerai
Peninsula early in the morniog of June
= slight showers being reported at Hort
Grraham at 3 a. m,, ind at Seldovia, 150
miles from katmal syolcano, -at  about
the sume time, Explosions anrd earth-
||-_|_,-||-.;r-. J1j1||_ ]ll._i_':l'. II1|Ir_"|| —'i'-.ll.'L' i} o .,
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fune 6, becoming louder and more fre-
quent throughout the day. The sky was
overcast all day June 7, but there wius
iy clarkness, and comparatively small
ammounts of ash fell, The more heavily
a<h=lnden clonds were 5t ths tinme D=
eastward, further sonth.

Boats on Cook [nlet reported lightnmg
rising friom the water in the direction of
Barrent [slands, Explogsinis and earth-
quakes were obseryved throughout the
day., The next dav there was o much
heavier fall of a=hH. amd there wos moder-
erate darkness for two hotirs during the
forencion,  Freguemt and violent earth-
quakes and explosions were noted, A
dense cloud of dust came slivwly m from
the south abdut 3 a. m,, lune q.

\sh fell from 5 8= m. till pearly noon,
and mkv darkness previdled durmg part
of this time. (Ths place 1= 150 miles
from the Katmm voleano, ) The fall of
neh was much heavier than on the pre-
ceding day, about 3 inch accomulating
on the ground, and sulphur fumes accom
panied its fall.  Explosions were henrd
at mrremilar imtervals on the oth and con
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tinuwed in decreasing violence and fre-
quency until the 14th,  The last ash was
recorded as falbing on the 13th,

EXTENT OF THE CLOUD DF ASHES

The ash cloud reached the eastern end
of Prince William Sound, 375 miles
northeast of the voleano, about noon ot
June 7, at which time the log of the
steamer Hertha records that the sun
turned red in a clear sky, the ar became
hazy, and dust began falling. Cannonad-
g at jrregular intervals was  heard
aboard the steamer st 2 a. m., June & at
Cordova. The Whiteshead wireless sta-
tion reported at this time that the noses
had alresdy been heard there for 36
hours. There was a light westerly breeze
when the dust first came, but after the
stenmier passed Cape Hinchenbrook the
wind came fiom the east, but the fall
of ash increased, continnmg until the
stenmer reached Junean, at 8 p. m,, gn:
1o, ‘The heaviest fall was east of Cape
St. Elias; in a fresh easterly breeze.

Dust fell at Katalla (410 miles from
Katmai voleano) 48 hours: after the
first explogions, which sounded like dis-
charges of dynamite in the near-by hlls.
The ash came first on 3 southwest, bt
afterward on an east, wind. For about
three days the air was so thick that one
cotld see only & mile or two, There was
no darkness, and only about 44 inch of
ash fell. Vegetation was turned yellow,

The steamer Admiral Sampson also
reported that ash fell all the way from
Seldovia to Janeau. The air was so
thick that one could not see more than
2 wmiles until passing Cape Spencer.
Brass tarnished 10 15 or 20 minutes after
being polished.

It was reporteéd in the press that dust
fell in Ketehikan (goo miles from Kat-
mai) Tune 8, and in Vancouver and Vie-
toria June 11.

TDust fell go miles southwest of Eagle
the morning of the 10th, and was re-
ported from Dawson on the 11th. It fell
also in small hut appreciable quantities
at Fairbanks, Ruby, and in the Innnko
district. ]

SUBSEQUENT EVENTS

The freely erupting condition of the
voleano, which appears to date Trom the

THE NATIONAL GEOGRAPHIC MAGAZINE

cessation of the continuous wviolent ex-
plosions and of the ejection of large vol-
urnes of ashes, ete., ahout the 8th of June,
continued until ot least the last week in
August. The exact condibons dunng
this time are not known, but it 15 evident
that violent earthguakes occurred fre-
pently ; that the crater or eraters sent
Gtth  vast and probably continoous
clonds of vapor, and that at times con-
sidernble dust was ejected.

At Cold Bay (50 miles from Katmai
"n'n!mr;{r}}, T’hﬂfﬂ Enm;ﬂ;:te da:;fj' records
wore OIroen june O Lo IFOEL 15,
eart] qkt'l'.: were recorded on 50 of the
yo davs from June 8 6l August 15 They
were heaviest on the following dates:
June & 11, 13, 17, 21, =22, 28, laly 4,10,
71, 23, 24, 30, and 31. The most severe
ofes were fotedd on June 11, 21, and

julgnﬁﬂ.

unids, probably of volcanie explo-
siong, were heard at Cold BDay on June
17, 22, 28, July o, 16, and August 13

The presence of fumes and falling
dast ‘at Cold Bay wag influenced larpely
by the direction and intensity of the
witnd, Fumes were noted almost contin-
wally from June 8 till July 5, from July
r2 till July 24, and on July 30 and 37,
and Angust 10 to 12, They weie strong-
est on '_ﬁfn_c & to 11, 17, 2%, 24, and An-
pust 5, A general decrease in their in-
rensity 15 thus shown., Dust was préva-
lent in the air pntil June 24 fallmg m
affictent amount to be seen upon the
ground on June 10, 13, 17, 21, and 24

The times at which columns of steam
and other visible evildence of conditions
at the voleano could be seen from Cold
Bay depended chiefly, 1f not wholly,
upan weather conditions, and are conse-
quently of little significance other than
indicating that they were probably al-
Wavs present,

The glare of voleanic light upon the
steam and clowds was observed on' June
a3 and Tuly 21 and 31. This phenome-
non conld be seen only during favorable
wenther conditions, <o its apparent ab-
senice at other tmes i3 not significant,

Some of the pbenomena observed at
Cold Bay were of widespread occurrence :

On the morming of June o observers
at Naknek, Bo miles northwest of the
volcano, saw i beautiful fllominated fun-
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THE ERUPTION OF MOUNT KATMAI

nel-chaped cloud, which rose straight
into the air to a considerable altitucde,

ancl, as thete wis no wind, retained its

shape. It afterward assumed different
colors and dissolved into clond banks,
heing illominated all the time. A similar
clopd was observed from [hamna, 115
miles north-northeast of the voléano and
135 miles from Naldek, at the same
time, the description differing from the
above only in the statement that in losing
1ts [Lume]—shnp: form it assumed “the
shape of a ship.”

A =¢vere carthguake was felt in the
Y ukon Valley and Alaska Range on July
6, the sfter effects contmmyg for abount
a week.: It was apparently not felt in
southwestern Alaska, amd it 15 very
doubtful whether it hae any connection
with the voleanic disturbance, as it was
apparently central to the north of Mount
Melkinley.

stronger sulphurous fumes were re-
ported by several on board the Mamning
from 6 to 9 4. m,, July 27, when south of
Muarmot Island and about 120 miles east
of the voleann.,  The author did not notice
the fumes, but they were of sufficient
strength to darken the pew white-lead
paint on the Waemiing and in Kodiake

An immense column of steam ascenid-
ing through the ordinary clonds n the
position of Mount Katmai was seen by
the writer daring the evening of August
12 from Takh lsland. While anchored
here we heard almost eontinnous roar
as of waterfalls or of surfl on the islands,
but no stich surf was seen,  Fossihly
the =ound came from landstides in the
ash, but-more lkely from the voleano.

THE RAIN THAT TARNISHED BILVER

(On August 15 the writer was at the
mouth of Katmad River. The wind wis
from the west and the sky was clenr
much of the day, except for clond caps
on the monntains:

The hills from west { magnetic) aroumd
through the north to the east (magnetic)
pf Katmai village were enveloped in a
hlne haze, which became denser through-
out the morming. At noon the haze be-
cune so thick that the end of the 11
north of the Steamboat Bay Valley and
the low Inll 2 miles northwest of Kat-

161

may villnge were invisible from our an-
chorage, a mile above the mouth of the
river.

Ram fell during the middle of the
mornimg.  The drops of water striking
the eves produced a sharp pain, aml brass
andl silver were tarmished by the drops.
The blue haze was thickest abot noon
and came nearer with the stronger wind,
receding as the wind lightened.  About
Eop.om, it hecame oppressively sultry, an
apgeirent glare of heat bemg noted from
the north.  No sounds attributable 1o the
valeanoes could be heard, nor were esrth-
quakes felt.  Photographs were taken,
showing the edge of the haze on the end
of the ridge west (magnetic) of our an-
chorage. Mo clonds over the volcinoes
contld b seen on account of the hare

O Angwist 16 sulphurous fumes were
noted by 1, M. Eakin .t the Ophir Creek
mines, 3150 miles north of the valeano.

On August 157 earthquakes were felt
at Nakmek. They were so violent as to
upset lnmips on the table. Reports either
of thunder or explosions were ilso heard.

COMTARISON WITH oT'HER ERUPFTIONS

~ The magniude of a voleanic eruption
18 not properly mensured by the loss of
fe and damage to property which it
eauset], for these are the necidemtal re-
sulte of the eruption and dre doe largely
to thé chince proximity of cittes. 1t is
rather to be measured in terms of the
natural phenomena ; the quantity snd dis-
tribution of the ejected material, the dis-
tance at which sound waves, dust, dark-
ness; amnd fames were observed, the vio-
lence of the accompanving carthquakes,
the distribution anﬁntnnsir.y of the Te-
sulting atmospheric conditions, and other
naturial phenomena of varnons kinds,

The greatest eruptions on record, nwsis-
ured by criteria of these kinds, include
those of Krakatog in 1883, Coseguima in
835, Tomboro m 1815, Skaptar- [okull
in 1783, and Papandayang in 1772, The
eruption of Katma was apparently of a
magnitude comparable with some of
these [zee article by Dr. Abbot in this
number).

Comparing the eruption of Katmai
with that of Krakatoa, m Sunda Strait
hetween Java and Sumatra, in 1883, we
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THE ERUPTION OF MOUNT KATMAI

find the volumes of ¢jected materials are
not far from but the explosive
violence of the ﬂl-:n.mﬂ. ErUpHon  wis
by far the greater, The explasions of
krakatoan, were heard at a distance of
3000 miles; those of Katmai were pot
recorderd farther away than Juneay, a
distance of 750 miles. Tt it shonld he
noted that the cotmtry east of Junenu 15
chiefly an wninhabited wilderness, from
which sounds are not hkely to be Te-
ported, and that the more distant reports
of soymls from Krakatoa came from
islands and satling vessels; both of which
were more numerous e the Tndian than
in the North Pacihe Ocenn.

Parkness was recorded st a distance of
2760 miles from krakatod and only at 150
miles from Katmai. The darkness lnsted,
however, only 22 hours at a distance of
133 miles and for 37 hours at a distance
of 45 miles from Frakatoa, while there
was darlmesz for practically 60 houars at
a distance of 100 miles from Katmal

The ash froen Keakaton fell to o depth
of 18 inches in 24 hours at g disignce of
s tiles, while the depth of the ash from
Katmai was about 12 inches at a distance
of 100 miles.  (See also article by C. G
Abbot, page 101, m this number. )

The dust from Krmakitoa fefl at least
1B, and possibly 3,300, miles away;
that from Ratma has not been Tf.‘l:r.l:rlrled
authentically farther than Ketchikan, goo
miles away, but probably fell in small
amounts at a distance of 1,200 or 1,500
miles. Here again it must be noted that
the direction of heaviest ash fall from
Katmai extencded into the wilderness of
British Colombia, where itz maximum
extent 1= difiicult to recopnize,

It 7= probably fair to conclude that the
eruptions of Krakatoa and Kaitmai were
of approximately equal magnitude, the
former exceeding in the brief mtensity
of its culminating explosion, the Iatter in
sustained violence, and the two hﬂmﬁ
about equal in the quantity of materia
cjected (see also pages 1066, 107).

THE CREATEST KNOWN ENUPTION

The eruption of Tomboro, on the
istand of Sumbawa, east of Java, n

1815, if the published reports are to be

16a

credited, appears to hive exceeded all
other known eruptions. 1t caused dark-
ness lasting for three consccutive davs
at a distance of over 300 miles.  Ash fell
16 a depth of 2 feet more than Bso miles
awity, Dust fell over an area of 1,000,
aoo squire miles,  The explosions were
heard at a distance of 1,000 miles. The
material ejectod has been variously esti-
mated gt 286, and even at 50 cubie
miles,

The eruption of Skaptar-Jikall, in
leeland, m 1783, appears to share with
Tomboro the preeminence as the greatest
eruption known. Comparison with the
othier eruptions here deseribed is made
difficidt by the fact that the largper pan
of the material ejected was lava and not
ash.,  The mmmense flows of lava from
Skaptar=]okull exceed in volume any-
thing known durmg historse times.  In

~addition to thas, there were showers of

ashes throughout the sland, the atmios-
phere aver leeland was loaded with ﬁm:
dust for months, crops were destroyed in
Seotland, 6Goo miles away, and plants
were Dblighted and sulphurous  fumes
were noted even i Holland, 1,100 or
200 miles away,

The eruption of Papandavang, in
western Java, in 1772, wnj accnmpanied
by the extrusion of much larger quanti-
ties of ‘material than were theown out by
Krakiton in 1883, Towns were buried
tiniler ejectéd materinls at long distances
from the mountamn. The wvolcano was
redoced i height from 9000 feoet (o
S0 feet.

The more famons eraptions of history,
such ns those of the Mediterrinean,
which are not mentionsd above, occupy
a promnent place o human, rather than
i geologie, history, These volcanoes
ire famous because thev are sitoated in
thickly settled districts, and have conse-
quunﬂu heen familiar alijects to millinns
of people, while their eruptions Have
catisedl great loss of hife and property,
not primeirily berause of thetr violence,
but because of the proximity of the peno-
ple and cities,

DESCRIITION OF THE EJECTED MATERIAL

The character of the material ejected
from Mount Xatmni is a8 vet known
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only from the deposits which fell
al distiances preatér than 15 miles
from the oo, [ SIreams
of lava tlowed ont, they dul o
cothe within sieht of the cogst
The deposits winch were studied
i |-_!.'::| VdTy n thickness from
33 mehes at the Bead of Aamalik
Ly, 18 mies Trom the motit-
fain, 1o 3 LG inches at the enst enad
of Afopuak Island, 113 miles
tronm the volein

Throughout this entire district,
at lenst three lavers cormesponid
g 1o the three major onthreaks
catt bhe observed The hottom
laver =5 of relatvely coarse gray
ke I"|.:I the it le i:._'.l-" ia
frner and = brown, and the pper
laver 15 the Onest and s hgrlat
HTLL" i aliisost w :5||"' Fenety bavel
decresses In thickness with the
distance from the volano, the
decrease Iweing most marked b
thie  bottom and maddle  lavers
| el Pafes 1 44 il 170
The bottom laver consists of
fragmenis of poumice muxed with
B ostall proportni %1 5.T-I:|!.."|f'|l'-'||1'
nf crysials: of feldspars nmd py-
raxenes and other dark miinerals
The pummice is consolidated kva-
frotl, mostle white, amil vares in
size from pleces I oF 2 OUnces i
weirht and 2 or 3 inches in long
est dimension, which fell 13 miles
frivim 1 hi winlean b, T 1-.:.ﬂr--r:.-' oif
the arain of fine sand, which fell
0 b 100 Imles AWy,

The: muddle or lirown matorsl
near the base of the mountiin
consists of several lavers, which
differ fromm the lower I in oon
mining n snuiller proportion of
crvsialline material anmd m o oon
r.'|:|1i1'.g a comsiderable amount of
vellowish and brawmsh plannce,
vt distances of 70 1o 80 nules
Frovmnr the monntam this materiil
Consists b two brown L'L_'- =Ts, 1
lower one of sandy grain and the
upprer of very fime= elust "Ll_-|
tences of oo 1o o0 males fTrom
the mopntain only a single laxer
could be recoenized, amd that wis
Corp s o i1115-.|'i-:||-'!|: hrowT

st
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an taken; July 14, 1002

n: at the time the pidtute w

iabirated from

4501 was

The

leaves; too fresh o have
been lalled st the eranlwm
of [June Th"-'."' may have
fallen, because the bushes
were slowly dyving throopgh
sutfocation, or may have
een withered by o more o
cent voleamic blast,  Funes
were notieeable winle we
wiere there, n spte of the
Eaet that the wirnl was [re-
vitllimgrly from the  cast

| helieve that a steady
porthwest wind nf a time
of only moderate aotivin
would have carmed sufh
Fent fumes o make even
vegetnbie hife precarioms,
The omly amdications we
spw of annnl hte 1o this
focality were soarng eagles
amid tracks of foxes

vinalik Bav heads back
amuong the hgh monnlaons
al a distance of about 15
miles  from the  woleann
We here reslized that we
were indeed in 8 voleanic
land, for through the clatids
I:I:I- II.-li'l.'il'lllll' 'r'fll:-l'.'r'." "l-'ll'l'"l'-lll
were  pouring  over  the
maotntin crests and wnder
the thick eovering of the
viorleanpe  oletritus of lasi
|'|r||l.' I_-lll:'IE II"l-I =£E maer
;11---r1 laver of -:_--1II|rI.'|I'|.j'
lavn, agriegating at leasl
3CEOCE leet  1n thackness,
which oured out from
somme mighty vents, prob-
ahly in Aiocene time; per-
haps & million vears ago
These ancient  yoleame
rocks. mantled by those of
Tame, except on the cliffs
II_I-| steep for the tatter o
lvdge, are showrn an all the
views tnken from this bav.

It wis near the head o1
Aminlik Hay that the thick-
est nsh aecumulabon was
found.  Firity-hive inches on
the level was measured s
ore  point, this  thickness

representing  the  orgnal
1

fall sl miot 8 secomdary ae-
comulation. The mnterial
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DRY CHANNEL OR CGULell e 11X

OF ALUMTNTADIN WERT OF

incloded one piece the size of a brck,
which had traveled throoph the air Jor
L5 miles,

THHREE DOGS KsCAFPE FEATH

hoatmar lies desolate on the eilge of the
greal gray wasic. It was fortunate that
the people went away before the erp-
tion, for a breath of hell swept down the
valley, bringing death even to the trees
The only hiving things we: saw Were a
fow of prass, which had pushed
ap throogh the pluces where the wind
had swept part of the nush away, a1yl
three dogs, who had escaped either by
speking refuge in the inner aml decper
reces=es Of the baribaris or who possibly
had heen away on a2 himt. The scene
was the more deathly beconse 1t lay on

-III: 2 E B

the edpe ml in full view of the bril
ltantly oreen amd wmudevastated countr)

tor the west [see page 140)

The appearance of this newly altered
landscape 15:alss shown in the views taken
in the vicipity of Rodiak, The dast fell as
a dry amd impalpable powder, which was
incapable of sapporting weight,  Heavy
raing fell soon afterwardd, the greater part
of the waber bemp nharrled '|l:= the dust,

it 1
A M ALILR,

ASHES AT NASE

VMULATHEY OF
ALGLS]

Vi ANIC

0, i2

which acqguired the consistency of soit
mush. It was i thes conditton at Dxoug
las Village when we landed there. Al
every step one waonld sink to the ground,
the feet stickmg in the soft mogd as n
mialten tar.  When this witer-snaked ma-
terial dried, 1t cracked as med does
drving.  The cracks are in places 2 inches
wide amd extend throwgh the tws upper
most and fmer layvers | see page 172)

I|:i'||:'|-l|l.-- -'I'I'--:l '|':l:_|,{r.'- Are :.rlli.ll'.;:_[ -'.l.'|'|||_
hore, and thick dofts simlor m form
and surfsce to saml dunes are acoumne-
lating., At tmes of high wind' the ar 15
thick with the drbting dust n the for
ested arcas a large part of this dust is
flerived fromm the trecs, the {orests
ing as if hrush fires NN
throngh them

L5 "--'--.'I s ‘:|::4' ‘.l|:|.|l."'ii|.| ]-I-_]l L such 2
thickness that 1t was oot beld down by
the began  slidmg thye
steeper slopes, This sction was neveniu-
ated by the rams, and Jarge volumes de-
‘-l'l.‘hlll_';l the Z"'li.'lf!' |'.:|'_-'.|||-- IEl'.':l ki E'-. ilisik
carrving houses oft thesr founditions and
.-r|-|-.-E|i;1-_1' in the walls.  Such deposits are
shown m many of the Kodialk views [ see

pages 134, 140, 17321,
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TR WARKI

Fnaers by foding B Vst

GF THE “poA” THEODGH THE FLOATING PUMICE

Frhermen F:‘::r;u:rrl_*l| U '|t-1-l -:f [ritmiiie i Shelikod I':II.:!'. irfise 4.-:|.|.|s|_|'!1 tia :II.I|.I|.I-||"- L TTHILL

The i cornsists of ol h:ll:""'- with 4 small amount of crveinls of

(TR EMCE,
soiuchitly of a §

hoat, Even ths was v adied 1!:. the foat-
g rock, which jammed tight around and
curried our boat with it when it moved,
I S of two anchors and two 11i|:-'.1:'.~
nf ||ig i1.4|n elovw i, ,‘111l! farced ns 1w make
fast to u projecting chiff. The Hoatng
pitmice was twelve inches thack silunpsicle
the hemt and possibly was muoch thicke
i the ceiter of o Rirge aeld. Fimhermen
reporteld a pumice field dense enough o
suppOTt A I n Shelikol Stran,

The pumive, once in the sea, will deiit
arormil antil it = throdwn high apem soime
heael, 1o ‘wrownd o powder, o Anally
D nes 'n'--':'l'rillj.fﬂi'l:l and sinks.

ETFFESYT N LIFE

The effect of the eruption on whitever
vegetation clathed the Hanks of the vol-
cano. wik  certainly  annifialation, The
RO of the death-line around the
mountiin 3 oot known, but it catrie prac-
teally down o the sen, 15 miles from
the crater at Katmai  The conditions
v ber witieh o the bishes in I'-:I_Jli.lilln.ig W il-
ey were killed 35 uncertain, hut a. hot
bast ke that of Pelée s
The brush is living in Amilik Day, no
further from the voleanp, anid where the

1
Enprireal e,

fEldspars ani]

fr b5 2 Tnvs swhich sofidified st o time when it was giviog off goses, and 18 con-
sOrOEs sl sponEy exiare whieh makies £ 50 ligtit Elat 4t will Ao

fall af =ash Ewice s at
Iatmai.

The eifect on the vegotation af Radhak
and  Afognak islamls  was apparently
ottly thot of burial,  Where the ash was
washed off, even after muany weeks, the
gt catne  up, {RALE .'_I'|:I]:I..'IIL'!II1|_'r'
showed the effects of no other 1'||_".1|"_;
than that which would be cansed by o
stk bumal vruder [y other matermal.
The stronger-stemmoed] plants, especialiy
the fAreweed, fopiey, aml some of the
: foreed their wav upr throogh thie
cracks in the ash, pnd even through 1ts
srfid minss where the thicknits was not
tog great (see pige 180

The finer dost stock to the trecs, espe-
clally to the spruees, ¢ using o wintrs
looking scene which lasted all sammer.
'|"“-i|.; F:ru' |1_!_[-_-|1_ rllrl:-i mid "l'l..'-'_"'-h i 51151'-'.'?
alT ey, nnel 1|ru'|m|||'. will l'.|.-I!|I|';':l to the
more shelierdd spruces: for many years
The dust from the eruption of Redoubt
in Jammary, oo, was still ldgedl on the
spraees along Lake Clark in the sammer
of tooge It apparently hail 8 serious el-
fect upon the trees, omly the tops anil
the sater tips of the boughs showmng a
healthy srowth, This same alter effect

Wals

rreat

Hl

OTILSS0S
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EUPINES GROWING THROUGH CRACES 1IN

“The stro mger-s2temmed (lunis,
faEe EFn)

thickness wod ot oo great” [ see

15 to b L""-l'lw:t'l-'r| (1§ |‘-.l"l|i:1.1-' and I"-T-l"'r-f'

nak islands and in lesser degree on the
southern end of Kenal Peninsnla
The 11'-1'-'L"- of the currants. =almon

berries, and many other of the shrubs
ani herbs on Kenal Pemipsula and Prinee
Witliam Sound were hlipghted by the dust
or by the acud

ratn which fell there.
s effect, curously epough, did oot
ooonr i the distriet of thicker aih

affected to i lorpér
rll'f_:.'l'L: than '|.'|,-.'|'|1|'.-E [|1_"|"|1:'|,F|!: I'II,‘ r"-._'||¢'|."|||'4=_
The writer observed that the barmacles
ared misseds as far down 28 low tide in
hatmar Hiy were mostly dead.  Kelg
apparently dead ns ';:' ns the castern end
of Afognak lIsland. Thiz 3 mmdeed =
catastrophe, since r!u— kelp the one
oreat aid to navieation on the askin
coast, Cod and halibut are reported to
ave dicd m great nuombers in the shal-
[ower wilers ot lower Cook Lilet,

Murme life waos

|
"
| k-

ANRIMALS STRHICKEN WITH 1L NIk, e

amtl  MNtegnak
by huonger, anid

The bears on Kodiak
islands were made bold

THE

Cacorge C. Mot

RO AR SEFTEMBER 4, 112

[ HTEIAT) lip

Aall NEAR

especially the 1II!'{"'|'|-|I.'-|.| Tupines, and <ome of the grasses,
1Il.lr|.'Llf' their w Y ©p "l],.ll_|_|_||_'| [|||_ [l s [ I.._-l. ] 'I'I||_| |_|'||I in '-| R Lt r|'|.1 _|_!:"_

itz snkitl mpss where the

attacked cattle 10 close proxmmity to the
villgres Us reparted that same of the
Dears were blmd.

[In the s wimity of llmmna Lake, wher
net over 4 inches and for the most par

less than 1 omch of ash fell, most of the
mall hards  diwed, many rabts were
II:.i:lll.' blind, and the retndeer were se

the dasl

Plead gruils,
prmignn, s, hawks,
and manvy small hirds were found at the
mouth of Kakhonak River. A dead
eagle wns found haneme i a tree insuch
i posttion that he was prabably killed by

Al eeted T
tarcks.

rigesly

II e |
=} 15 .

Aving mto the tree when blind,  Hlingd
rabhbits, and hirdds which were etther
] or had ther eves affected. were

noted @t several places 1 the Thamna
disteict. Small fish in zaome of the crecks
wiTe Killed, and the fish in the lnkes
wiere drmven --1'r'.=]--1r-- wito deen water
small birds, squirrels, marmots, and
e ar Calil “;:_1-_ :'ﬂ,,g,,-!,"
toss were entirely éxtermommted throngh
(] |1:|~ 'i"_lu_'.ltl._f part of the distriet i

w Hic nsh fell.

Milce wWere




DO VOLCANIC EXPLOSIONS AFFECT OUR CLIMATE?

Man escaped the injories received by
the other animals by secking shglter.
Many of the people reported severe
headrches, pains in the throat and lungs,
and sore eves while the dust and fumes
were in the air. Two or three pedple in
boonliake died during the eraption, but
their deaths are constdered as being
merely lastened by exposure amd by
hreathing the dust and a= not due pri-
marily to the eruption

Man was indirectly affected by the
erirption through the injury to other ani-
mal life and to vegetation, The scarcity
of salmon during the summer of 112,
the injury to crops amd grass, and the
destruction of game and fur ammals

181

mst all be counted as mdirect, but none
the less serous, njurics 1o man.  The el-
fect on the salmon, through the probably
complete filling of all the smaller lakes
by the ash, which will for years work
down the streams= and hillsides mto them,
and throuph the possibly permanent de-
struction of the spawning grounds, I8
wohably the mist serious of these in-
}uﬁr:;,

Vegetation will be affected only tem-
porarily, the sofl will probably be im-
proved, and the people can feel assured
that not in many years, anid possibly not
in centuries, ean the voleano accumulnte
enough foree to canse another eruption
of this character.

DO VOLCANIC EXPLOSIONS AFFECT OUR
CLIMATE?

By C. G. Annor

DikgcTor AsTioPRYSICAL ORsERvATORY, SMITHSONIAN INSTITUTIONY

1ith Photographs by George C. Martin

N THE month of June, 1912, T was
I engaged  in making measurements

at Dassour, Algeria, on the quantity
of heat coming to the earth from the
g At the same time my colleague, M,
F. E. Fowle, was engaged n making
similar measurements at Mount Wilson,
in Californin. Recent work of the As
trophysical Observatory had strongly -
dicated that the sun 15 a variable star.
The fluctuations n the amount of the
solar radiation seemed to be of variable
magnitudes, seldom excesding 35 per
cent, and occurring m irregular periods
of from 5 to 10 days.

The work on which this eonclasion
wis based had been done at Mount Wil-
soey, i Califormia, and it wis not umpos-
sible that local atmospheric conditions
miy have had sach an influence there
that the observedl changes might possi-
hly be of atmospheric origin. To ex-
clude this possibility it was necessary 10
show that the same resolts would be
reached by simultaneous observations at
another station so remote from Mount

* Palilished h:- permission of the Secretary
of the Smithsomian Institution.

Wilsann  that the local circumstances
would be entirely diff erent.

Hence it was that an expedition oecn-
ped the station in Algeria in 1911, and
nrain i 1912, As we shall oot have
secasion (o refer agdin to the main par-
pose of the expedition, 1t will suffice to
say here that, so far as yet reéduced,
high values of solar radiation obtained
in Algetin coincide in' time with high
values obtained at Mount Wilson, and
vice persa; 50 that the results scom o
strongly confirm the supposed solar va-
riation.

DUST FROM ALASEA ORBFERVED IN ALGLERIA

While ohserving on June 19, 1912, 1
nited streaks resembling smake  lying
alongr the horizom, as if there were a
{orest fire in the neighborhood of the
station. These appearances continued,
and were soon jomed by others ‘more
naticeable. After a day or two we
began to see peculinr mottled figures
like those of the mackerel sky, although
abeolutely no elowds were present. The
phenomenon became so marked that we
ceaser] entirely our olserviations of the



LUFINES GROWIXG TIHHH

ar raidintion, as the sk speinied] b D
1El1l1t‘ Fibis fronr tor stich Wiirk.

About the z25th of June a ol cly pe-
ried] began, with rain, and after this, of
course, we expected that all these curious
sky phenomena wonld have passel away
Lt not s, for when the clotde haa WISELE
pas=ed by, about the =oth of Tune, we
found that the whole sky was filled with
I'I:'!EL‘. ardd this state of .'||-1':_LI'|'-'-. I.II:IEiII'IH_'I'I
even more pronotnced until the expedi-
tiom left Algerin, abom September 1o
'or & long time | sapposdéd the hayi
ness wis local, but o Appost a0 letter
from Ar. Fowle told me thut at Mount
Wilsan the same conditions pre
vatled, and the presumption was  that
they were world=wide. | then recitled
readmg Inoan American paper: of the
voleanic erption at Mount Katmai, aml
turming to the paper, which f--rnul..ﬂ:r]:l.'
ol not heen destroved, | saw that the
miggmitude of the eruption must have
erem very proat, and was 'Ill."l'||:|:|'-= the
cause of the phenomena which we i
ohservedl,

L my refurn o Amerien [ Tound the
AT ¢ven more certam, tor 1:T1|1'.l_'"=‘_=|_|r
Kimball, of the Weather Buréai e
ported a prest inereaze of hirlness a
Mount Weather, Virsinio, hegmning on
Tune 1o Furopéan joutnals alsn hrésgran

il Isa

)

k

v L. Maiiii

Wil THE ASH NEAR KOftak
tin 14 'll l ¥ | e £ = : =
. L AEn witly ndtnces: of an extraor
dimary  hiziness  which  huid prevaled

throughout the summer im Europe.

PHLE ST PRAVIELED 25

{1 "Rk

MILES AN

(L K

ssatiming these effects o have Heen
dwe to the volcang m Alsskas: it s Intees
cxlmg o mite the mate at which the dis-
lurbances were propagatéd,  Mr, Kimball
nited the effect at Mount Wesithier. Vi
rinda, 3700 miles From Katmgd, on June
o oamd r1. The wrtter nuted eHeete in
vigeria one lune 1o, bt the olservationgs
seemet] 1o iulicate  that they were he-
i IIIIE-II|Z_r ..'i|'|||l'l,:l'1.'!]||:i_" as ey a8 the T T TE=
g of fune 17, This was ut a0 Jistance
of 6,000 miles,® The first oliservatinms
of Mr. Fowle were noted on Tune 21 at
Me. Wilson, distant > R00 miles from
Mount Katmai,

The rates of propugation then were
IHI.I:.;_';T’ﬂ_‘.‘ A= fl r”ﬁwf-'; Toward W :5_1-_1'1'|r11_l__.r| (T,
0 miles per hout; toward Bassour, 23
miles per hour; toward Mount Wilsen,
3 miles per hour. The great celay n
reaching Mount Wilson was doy
becanise the prevailing winds in the higher
..fl'll-c--.flhr-.'-.- have a o TRE Front 1.‘-'!-'*-'[*2!'1_!.'

||!l, o

. ]5'-' -.||-|':Ia.--: LTI -|l"l'-'.:'. (BLE =0 rljl.' I"-.--r1:"
Pole, 1t 40 prabahle that the aciug)] course was
much [vmees
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Fefore tnlong g L fuee UESLHE - O L e
reasorableness of the hivpothesis that thie
duet frovn Mount Satmas was distriboted
il and T
moaned  there tor months --|-;-|-1'.-E--!l.

miay coediler for s mwament the exoel
which wiere with our

BT at the = -
Tl

I'!Il |'|'—

wier thie |I:|l|".'|' -'.“I"l-!llll e
(1

'l'.'_
i ¥
|lI|'||':'._1'l

e ects
PR TnIs
i
seTveil
In the hArst place we Bave the
L1y --|---| et fior measarig tle
SR b1
1 (4]

=il 1]

ISRy Ir]l-

ih!'.'

=117 At Hilh '!_'.l.'lll""-

Lesntinge eltec

|1 Illi."tlI

YEIT THLE

the spectro-holometdér, that wondertul de-
'-.':l'|_' W1 | i !'_::I" il Crbrsi Y LT T:'I. L -
sIvedy h-t."l:, eifects of the ravs
af the salar socvtrom, ITmagine that youo

bnve

ITILEnas I

before you a
il that 1t 15 =11l early morn

II- I- ..: -'I

ETines

ing. with the san péerhaps an hoor and 2
half hieh

| & viwd hidd 2
thermermetlor, vl
the spectrim from
i F ot i'.|r Aels tl_l

|‘1III: |! l = WK I_

tld carry it along 1n
|!. . et EETie

|l-. i I |]_ -I'.I'I

i-uli

i " - o
P=: MIDDLE DAY, 5
e

varving degrecs of temperature Tise, pro
nortional 1o the heat produeed by each
spectral T 1 wouolid miake no differ-
l.:llll' wlhiether these ].I_- bt ween

amd the red and were visible 1o the eve,
1T INE'TE rIE'-' "\-lll' |rl. h -J-||I-||'I-|1:=II llll'lll =

visthle eni
thie 1§

LT |'|::-_'
T ! |I||| |

¢ Devomd the

i1
Y A

araphie ras
the violet spectryam, of 1%
] visihle e
their just

L |
lenglh Tavs Iving I
Ly

I:. :||L rI.-III I||I II-I-'||=: ! RETF M Rl

..-|.'ll__. I L I:lh 1

_|||| [ -rrl--'1:|| NEating

delicate thermomeler, At

| § |
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11pe=s

Jdrehithy

i|-.||! :'I'|.|:| r_l--_
MINTNCLET
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vould be still more prominentiy the great

dete (o e W

i I'fi' = AEIviiE I||'|.-:-|.

ll'I.II|_I-|."F.I,1'.11'I' e

[t mar o m e

Lianils.

v Lhat zeveral hours Intir

Y o woia el

SUI[ e 1
Vi 'l_'.-l..l|:'I| the experumaont
fernd that EXCEPLIE 1N
WINEIL ||' 1C1 | _
the sgectrim was hotter than Del

that the change

1 [ ]
I': .|| TR '.,"'-_'!'.1'.'."||

v he e af the

frred erdial, % 1)
sin dbove the horfzom at each time of

thick-

v traverseld hiv the

hservatinn, you could compute the

'II_ --II1. -I_l_ Il'.'_'l. (] |
salnr beam



From ths o would be ||||-'-.I|||L' by il
termmine how much the intensity of the
rays would have been moereased had the
obhservation beem made outside
masphere altopether—as of 1 conlds
been maide, for mstance, upon the maoon
Froom this result el  determme
how much the rays of each part of the
specirum were drminisherd] m mtensity by
their passage through the atmosphere on
thetr wav 1o the surface of the earth.

ol he at

lave

2 |

1
CLE

'

&N NETRIMESNST THAT MEASITRES TFNE=-
MILLIDXTH DPART OF A
[HEGHEE (M LA

Mo ordinary thermometer aldd e o
any valiue for this purpose ; bat the bo-
lnneter invented by Langley about 1881

a1 electrical thermoteler so sensitive
thitt a change of tempermtiire of 1 one-
millionth part of a degree 15 olservabl
with 1t under ordmiry conditions

W werTe oqumppeid with such an
naratus af Baceour, and Mr. Fowle had
simtdar on MMount Wilson, anmnd ‘with
wing the sclieme of operations

15

.|'|l-

LILE
these. follin

wihich 1 have indweated above, we meas-
ured for all ravs of the solar Spc L
the transparency of the atmosphere
sumrlor measorements have Dbeen  toide

b Mount Wilson for many vears, and

were marde m Algeria in the yveas 1911

1|I-|.-\.|1|;'IIII;'|| :_ ]_-'|I|I :Ill-i:.

UZINh

I

The following table showsz the decrease
in the transparency of the atmosphere,
first for the beam of the sun as a whole,
anid then for the 3vs of differemt

pions of the salar spectram:

=it

Hereinlinge f Direct Sedor Kadiation

I|'| Finkdr

ry Haze of e
Computed for Solar Zenitly Dhstance 48°
ST ki e mismicing i
Ralisting Tkl |=|.r-.- FEreE iafra
mdr1 el
Wave-lengtl All, | 3.700 | 5,304 10, GO0
fule Tt 11 ... | 5 1.4 2.2 108
Aupust 1 1o 3] 183 10.9 34 1 1.9
SEptember g 164 [ % 153 4.9
Stk lon ¥ount Wilwon
il r L. = i I..IE.I ] iatrn
IHAiRE e il bl art L= i
Wave-lensth All, | 3.790 | 5,5% | 1oy00
Joly 1 %o 31 ., feln iS5 12.4 % d
angust T o g1 160 il 3% 1 LA
September 5., § 7.1
20 PFER CENT OF 5N 'S HEAT LUST I8 11712

From these results we see that t
common haziness of the sky during the

I Wrl-



DO VOLCANIC EXPLOSIONS AFFECT OUR CLIMATE?

summer of 1912 produced a very marked
decrense n the direct solar radiation in
all parts of the spectrum,* and reached
neirly 20 per cent at high sun for the
total heat.

There was, however, some compensi-
tion in the increased brightness of the
sky for this apparently very great loss in
1g12.  In order to understand this, think
for a moment what happens to the sun-
ravs hefore they reach the earth’s sur-
face. If wwe conld go outside the carth's
atmosphiere—rto the moon, for testance—
the shey wowld look dark os @t doci at
night, studded with stars, excefpt when we
lookeid directly toward the brilliant sun,
which wonld shine wholly wndimmed. Tt
is the earth’s atmosphere which changes
all this, for in the pas<age of a sunheam
through it, even on a cloudless day, two
kinds of losses orcur—one imperceptibile
to the eve, the other giving us the sky-
ligehe.

Firstly, some of the invisible riyvs of
the infra-red spectrum are totally ahb-
sorbed by the water vapor, oxygen, amd
carbon-choxide of the earth’s atmosphere,
and cease to exist as radiation long be-
fore the sunbeam Teaches the earth’s sur-
face.  Secondly, the molecules of the air
and the fine dust suspended in it seatter
and diffusely reflect the sun-rays, and
make the sky bright, much ae the motes
of dist in @ som-lit roonn reveal the path
of the sunbeam n at.

Thus, of the sun-mays scattered n the
earth’s atmosphere, some teach the ob-
sérver at the sarth's surface, coting no
longer from. the san directly, but dif-
fusely reflected from every part of the
sky., The remainder are scattered away
into space aml lost altogether for the
purpose of heating and lighting the
earth,

MEAT NEFLECTED ITNTO SPACE INSTHEAD OF
REACITING THYE H.\H:TII’E ATMOSPHEEKE

It is this last-mentioned portion which
mnst interests us here, for we wish to
inquire how much méme heat than s
usital was lost to the earth by reflection
af the atmosphere 1o spiee i 10102, owing

* This clreamstanee st have ennsed a de-
ciled increase in the exposures requited by
photographers for saliy prints,

1556

to the dust which came from Katmai
voleano, e can ensily see that since
the light of the sky and the loss by re-
flection to space both depend on the pres-
ence of the molecules and the dust of the
atmosphere, an increase of the dust (at
least up to a certain point) must make
the sky brighter and the loss to space
grenter also, '

What, then, do we ordinanly receive
from the sun?

(A} The direct solar heam.

(B) The skylight.

What else would we Tave received 1f
there were no atmosphere #

(C) The rayvs abeorbed hy atmospheric
VAMIrS. |

(12) The rays reflected awiy to space
from the upper atmosphere. _

The sam of these four quantities
shonld be approximately equal to the
heat of the solat bem outside the earth's
atmosphere, as, for instance, on the
moon. This we may call (E). As we
cammot measure (D) directly, we must
fined it by subtracting A-4+-B from E.
It 15 of conrse (D), the loss to space,
with which we are principally concerned.

For we must ask ourselves; [Fars
the cartli's logs of heat by reflection of
the upper air to space made greater by
reason of the haze pf ror2? "lo answer
this we must know the value of the ex-
pression | D)= E—{A+B4C)} as it
was i 1g1z.and as it 15 ordinirily.

Messurements of (A), the direct sun-
rivs, and (C), the water vapor amed other
absorption, we make every rﬁ;;,. and T ile-
vised and beilt with my own hands at
Bassoor two pieces of apparatus for
mensuring (B}, the light of the sk
From observations taken a little before
noon on September 5, 6, and 7, 1012, we
found at Bassour the following results,
stated in ealories per s, em. per minate:
[ A} Henting effeot of the direct henm of

kL)) IR ] (RN PR RN L -
(B Heating effect of the entire sky. ... 0,245
() Heating ¢fert of the ravd alsorhed
by waler vapar feoth sun and ghy

AN csissssismtasasnnnminnns DTTH
Total (5 + B FCY.earrinnsne 1.050
(EY Heating  offect of toml raodiation
oaf=lde  the earih's  atmosphere
[ fram, the oot for instanee ... 1450
(DI=tE —[ AT E001] voesene. 0,350
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The difference between the beat owt-
siile the earth’s atmosphere amd the smm
of the warious parts of it indicated above
£ 0280 calory per si. cim. per miamnte,
and this we muy Suppose Tepesents ap-
proximately the foss of heat by reflection
from the atmosplers to space m the
summer of 1912,

In former vears similar experiments
to these have been made at Mount Wil-
son and Mount Whitney, and it wis
found m each eaze that the sum of the
radintion: (A) of the direct solar beam,
(I8 from the sky, and (C) lost by the
absurption m the atmosphere, Iacked
less than ©.05 calovy of the wital heat-
my effect aotdde the atmosphere,

I am of the opinion that the difference
between these roesults of 1912 a1 Bassour
and those of earlier years st Mount Wil
sy and Mopnt Whitney for about 0.20
calory)  represents  approsimately  the
radiation reflected nway to space by the
voleanie dust of 1g12, or, ih other words,
the Joss of heat available to warnm the
enrth, which we must attribnte to the
preat hasiness which prevailed in 1912
The differenee is about 10 per cent of the
whole intensity of the sun’s radiation
ottside the atmosphere.  Hence [ con-
clude that the dust of Kabwar disriniched
the Feot availisble to warnt the earih iy
the morth temperate cone by abont fen
per cent during the summar of 1912,

In accordance with the laws of heat
and radiation, this miﬁht proviuce o fall
of 7° centigrade m the temperature o
the eirth as a whale, if it was effective
for o long enough penod of tme, pro-
vided that there were no counleracting
miluences, such as altered clondiness or
decreased  noctormal  ecarth  madiation,
bronght about at the =ame Gme with,
and perhaps by reason of. the increased
haziness of the atmosphere ®

* The resulis here ghven om the combihed
brightness of rthe sun and the sloy must a3 yet
be rerarded only a8 provisiomal. Noo exper-
ments were mede at Bassohr on the hrghthess
of the sky priar to the coming on of the haze;
henoe we shall be obliped to wait omtil the
haze has entirely cleared before we can hive
megsorements  strictly  representative of the
ennditions which womald F:I:'n':u'il there in a clear
sky. - [Ir. Evrno, observmg at Davos, i1 Swit-
serland, does not confiem my conclusion that
the totpl brightness of son and siy was de-
creaserll by the presence of the hage, althonzh
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WORLIF-WIDE HAZE CAUSED BY TERERIFIC
ERLTTIONS IN JAPRAN ANDICELANT

Having now given estimates of some
effects of the great hazmess of 1912, we
shall next consider whether voleanoes
cari  really  prodoees such world-wide
haze. To answer this we have only to
go back to the records of times of the
greatest volcanio actions of the last 150
years,”

I the year 1783 ocentrred the eraption
of Asamayamg, fnpmn, stated to be the
mist Frightful ertiption on recond.  Tm-
mense rocks were hurled m all | direc-
tions amd towns aod wvillages  buried.
One stone, siaid 1o be 2045 120 feet, fell
mito a river, and [ooked [ike an wshand.

[n the same year occurred the (1f pos-
sible) sl more extraordinary eruption
of Slkaptar Jokuall, in Ivelaind, begining
pear the eod of May and prodacing the
most violent eruptions on JTune 8 and (8
Arago récords that the dry “log of 1783
commeniced about the same day (June
181 at places distant from each other,
spch s Paris: s E'l.k'iE'_lmn_ Turin :ind
Padua It exwended  from the north
coiist of Africa to Sweden and Insted
more than a montly

The Tower air did not seem 1o be its
vehicle, for it sume parts the fog came
an with a-south, in others with o north:
winid, Abundant roms and the strongest
winels did not diggipate it. In Languedoe
i3 density was suely that the sun was not
visible i the mormog up to 177 alutode
above the horizon. The rest of the day
the sun was red, and could be observed
with the unprotected eye, At the time
of new moon the nights wore so Lright
that the light was compared to that of
full moon, even at mudmght.”

In 1814 occurred the great ermption of
the voleano ot DMavon, m the Philippine
Istands; and on April 7 to 12, 1815, the

e found very stong effccty of the harmees
in redocing the antensity of dircet stn rivs.
amld moted even that the combined brightness
of son and aky o' the green had fallen off by
T pet cenit ns l'.'l.|1‘f‘||.1111"l_‘r_rI'll-'iﬂ'l that of the com-
Iﬁrm! brightnass in the red His mimsnre-
ments of the combined hrightness do net ex-
teridd to the whaole gpectrum, so that i i3 possl-
lile that in this fact sy Ue the explanation of
the dlivergence belween ks refulte amd mine,

* Sor Report of Krakutoa Commmittec of
Roval Socicty of Grest Dritaing
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cxtraordinary ° eruption of Tomboro,
Sumbawa, of which it is said “this erup-
tion was the greatest since that of Skap-
tar Jokull, m 1783 For three days
there cons darkwess frlr a distance ﬁf SO0
miles.  After these extraordinary erup-
tiot2 there were noted in Europe streaky
skies, haziness;, long twilights, and red
sunsets: =20 that “the yvear 1813 is the
mast remarkable as regrrds sunset lights
recorded up to that date.”

1831 AND 1883

Passing on to the yvear 1831, there oe-
curred three moderate eruptions pmd
three more of the very first mamitade.
Crriham'’s  Island was throwt np,  and
eruptions  took place in the Babhujan
Izhinds and at Pichincha '

Arago savs: “The extraordinary dry
fog of 1831 was observed in the four
quarters of the workl. It was remarked
on the coast of Africa on August L
(hdes=a ot Augiust o, in the south of
France and at Paris on Aupust 10. in
the United States on Aueust 130 The
Beht of the sun was o moch dimdnished
that it was possible to o

TITE DRY BoOG O

=erve s disk

DPiewtis Ly oepirge L Miri
AT HASE (OF ASH-OUOVEHRED CLIFF NEAH KODIALK,
412
all day with the unprotected eve. On

the eoast of Afoca the sun became visi-
ble only after passing an altitude of 13°
or 20", M. Roret. in Alperia, amd others
in- Annapolis, United States, and in the
south of France saw the solar disk of an
axure greemish or emerald color.  The
:'-L:}' YWils JTICVET 'I:lri'l' Tl T'IE!_T:[‘, :l[lrll £l I]]i'l
night, even, tn Aupust, small print conld
be read 1n Siberma. at Berlin, Genoa, ete.
{m August 3. at Berbn, the sun must
have been 10" below the horizon when
small print was legpible st mrdnight.”

agsing over, among many others, for
lack of space, the greal erupbwons of
Hecla in 1!'1--.;|I:r and ‘1840, and those of
Yesavius and Merapt in 1872, we come
to the tremendous explosion of Kraka-
toa of Auguost 27, 823, and the eruption
of >t. Augnstine, in Alaska, {etober 6
1883, The extranrdinary atmospheric
phenomena which closely followed these
remarkable voleanic eruptions were so
evitdently m the relatien of effects to
cases: that there ¢an b no - doubt as o
the reasonableness of aseribing the haze
of the past summer to the voleanic ermp-
tion M Alaska, provided that eraption
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was comparable in magnitude to these of
which we hive spoken.

RATMAL BEMISITE ONE FOOT OF ASHES 100
MILES AWAY

The eruption of Mount Katmai vol-
cano reached 163 most vigorous phase on
June i and 7, 1912 Observations were
made by Captain Perry, of the revente
cutter Manning, at Kodiak Istand, situ-
ated 100 miles from the voleano., At §
o'clock, Jume 6, & noise like distant thun-
dér was heard and ashes Legan to fall
Thunder and lightning were frequent,
and the sky became dark, although two
liours beiore sunset.

When the deposit of ashes ceased, 2t 9
a. m. of June 7, about 5 inches of ashes
had fallen. At noon they commenced to
fall again, and increased n density, until
at 1 oclock it was impassible 1o see be-
vond a distance of 30 feet, At 2 o'clock
piteh darkness hod set i, ond although
all oshes of the previous day had been
remoried from the ship, yet the decks,
masts, and yards were agoin  Reatly
luden, and the men sworked mcessantly
with shovels and streams of waler fo
clear the decks, falling over one another
i the Dlackness.

At 230 p. m, of June 8 the fall of
ashes decrensed, the sky assumed a red-
dish color, objects hecume dimly visible,
and the deposition ceased by the morn-
ing of June 9. At Kodiak Island, roo
miles from the volcano, the ashes reached
the avernye rI:El-h of one foot. (See arti-
cle by George C. Martin in this number. )

THE YOLTCANIC EXPLOSION OF KRAKATOA
WAS HEARD 3,000 MILES AWAY

In order to compare the intensity of
this volcanic outhbreik with the great
outhburst at Krakatoa in 1883, which
stands at the high-water mark of vol-
canic activity for the past century, it
will be interesting to review some of the
phenomena of the Krakatoa eruption as
stated in the report of the Krakatoa
Committee of the Roval Society of
Great Britain.

May 20, 1823, hooming sounids were
heard at Batavia and Bmitenzorg, towns
in Java, situated about oD miles from

| 1O

Erakatoa, anid on May 21 a sprinkling
of ashes was noticed on both sides of
the Strait of Sundo.  From this time
until Awpgust 26 the eroption of Kraka-
toa contimed with considerable inten-
sity, although several times partics
lnnded on the tslnd,

(O Auopust 26, 27, and 28, violent ex-
plosions occurred, which blete atiay the
swhole northern ond lower portion of the
idand of Krakatoa, leaving submuaroie
cavitics sometimes a thousond foet deep
where before the selomd had  riven fo
.o feel above seaslevel.  The water
wave following the greatest explosion of
Angnst 27 was estimated o be 30 feet
deep or more when it reached the coasts
of Java and Sumatra. A ship of wor
ronts carried inlond for nearly 2 miles,
and left 30 fect above sea-level. Be-
tween 30,000 and 40,000 peaple Jost ther
lives by the overwhelming of their vil-

e
hﬂ[‘hu explosion was heard as far as the
island of Rodriguez, nearly 3,000 miles
away, and the area over cohich the actual
wose of the explogion wos heard fm-
braced ane-thirteenth of the area of the
globe. The air waves traveled outwirid
from the volcano ps a center till they
reached the antipodes in South Amernea.
were then reflected backward to ther
origin, and from there returned, so that
they were observed by the meteorologi-
cal stiutions to have made four complete
passages away from Krakatoa and three
i return before their traces were lost

The sea waves were several feet high
after crossing the Indian Oeean, and at
a distance of several thousand miles, and
were even thoupht to be observed by the
tide pauges of the English Chanmel
The height of the column projected from
the voleano on Aungust 26 was measured
ns 17 miles (8,700 feet).

Beginning shortly after the eruption,
the sky at distant regions of the eartht
hecame hazy, and abnormally long fwi-
Kghts and sunset glows continued 1o be
ahiserved] even as moch as two vears after
the occurrence. [t was computed that
the fine duost from the voleano reached
an altitude at first of 120000 feet and
was still at a heipht of 50,000 feet more
than a yedr after the eruption,
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BUT KRAKATOA DIDNOT ETECT AS MUCT
ASTIES A5 KATMAL

Although the violence and destructive-
ness of this celebrated eruption places it
in the first rank, and the quantity of
matter ejected was very great, vet when
we compitre the depth of nshes falling at
comsiderable distances from the Island of
RKrukatoa with the quantity of ashes
which fell wn Kodmk Island after the
eruption of Mount Watma it appesrs that
the valizing of kakatoa was tar mierior
1n this respect to the recent arne,

Aceording to the investigations of Ver-
beek, the average depth of the ashes at
the distance of (o0 miles foom the vol-
cang of Krakaton was about one guarter
of an mech, We have seen that at odmk
Island the depth of the deposit from Kat-
mai was about one foot and the average
depth at a digtance of 100 miles [rom
Ratmal at least one inch (see 132).,
If. then, the air was filled with haze from
Kmalatoa for two years after the e
tion, it need not surprise us that g great
amount of hage oceurred following the
eruptiom of Katmal.

But it must not be forgoiten that the
violence of the erupton of Krakatoi wis
most extraordinary. It 18 possible that
althoogh the amount of ashes sent out
from Mount Katmai may have greatly
exceprded the quantity sent out from
Krakutoa, vet the hesght to which the
ashes were projected i the atmosphere
by Krakatoa may bave gredtly exceedeid
the height 10 which they were projected
from Kammi. Thus perhaps we onght
not to infer that the meteorological con-
sequences of Katmai should list as long
as those extraotdinary ones which were
observed after Krakaton, Kecemt pyr-
helivmeter measurements, however, show
that in Jamuary, 1013, the sky was stll
abnormally hazy.

It is only since just before the Kraka-
toa eruption that we have had measores
ments of the mtensity of solar rmdiation
comparable (o those which were available
in 1912, From a papet of Profi H, H.
Krmball® 1 copy the accompanying illas-
tration, which shows the fluctuation of
the annual solar mdintion’ recerved ot the
earth’s surface as measured at different

statinns.d

* Bulletin of the Mount Weather Olserva-

tory. val, 3 Part 11
t Profesnor Kimball's data comprize the four
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VIGLENT VOLCANRIC OUTMTIRSTS SERIOUSLY
BIMINISIL THE AMODUNT OF HEAT WE
RECEIVE FROM THE SUIN.

It s apparent that very great de-
purtures trnn the uspal intensities oe-
curred from 1883 to 1887, 1888 o 183,
apd from dgez 1w 1oy respectively,
Hoving now convinved oarselves that
such departures may reasonably be ex-
pected in consequence of great voloanie
eruptions, it is mteresting to And, if we
catt, the causes of the dimimished solar
radintaon at about 18Gr amd 1903 re-
spectively,

The activity of the Island of Vulcano
lested 20 months=—from Anpust 3, 1888,
to. March 22, 18000 The most violent
explosions ocourred on Angust 4. 1888
December 26, 1889, and March 15, 180
An eruption which took place there on
Jammry 6, 1889, was observed Dy A,
Riccor from the Observatore of Palorm
1o be sending a column of smoke 1o the
hesght of more than 6 miles

An eruption of Mayon, i@ the Philip-
pine lIslands, took place December 13,
148 Vast columins of ashes aecended
from the criter. and in i short time the
darkness was so intense that, though it
was midday, lights had to be used in
Mamla, Violent eruptions were alsa re-
ported mn the same yvear in other islands
of the Philippine group.

A vessel pussing the Island of Oshima,
i Japan, reported violent eruptions of
the voleane of Milaraman en April 13,
180, O January 16, 1800, a violent
eruption took place at Mount Zoo, near
the town of Fukuvama, in Japan.

In Fehruary, 1800, there was the vol-
camic eruption at the Island of Pogoslof,
in Bermg Sei.  Three smmall new islands
were created in the immediate vicinity
and the island was raised 1ooo feet
Aches wete collected in Unalnska, about
40 mites distant.

BAXDAL-SAN ‘THROWS ©D 700 MILLION
TONS OF MATERIAL

Cn June 7, 1892, a sévere eruplion

broken Tines nenr curve A of the figure. page
pofe, | have marked them -0 (from 1881 th
o}y 2-2 (from %98 to 1o03): 33 (from
oot to 1005 ) o g-4 (Trom toof bo ook, The
resiths of different olservers have been com-
bhined amt smoothed, @2 will be staped below.
Resalts of this kind from single stations are
muich influenced by local baciness, [n future
yveurs much foller mformation will be available
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began from a volcano near the capital of
the Island of the Great Sangir. Some
thousands of people were killed and im-
mense quantities of ashes fell all over the
island, The noise of this eruption was
beard at Sandakan, 500 miles away,

An eruption of Mount Etna beégan. on
the mghts of July 8 and g, 1802, and
comtinued with more or legs intensity all
the month, Occasional less severe out-
breaks oceurred’ afterwards, The erup-
tion was notable for the enormous gquan-
tities of smoke and sand emitted

Fut undoubtedly the greatest eruption
at this period ocourred in northern Japan,
Bandai-San 18 a moantam abouat 5,800
feet high, which had shown no sign of
activity for about 1,000 yvears, A sub-
orthnate peak, called “Little Bandai-
San,” arose on its northeavtern side, On
the morning of July 15, 1888, “Lintle
Bandai-San” was blown completely intn
the air and ohliterated, The debiris buried
gnd devasiated an osrea of ot Jeast 30
square miles.  An estimate based on the
depth of the debris in this area mdicated
that the quantity of earth, rocks, and
voleande material reached oo million
toms, and that doultless the true hgore
woubd be much prester: About 000
people perished horribly and miny more
wure recuced o destimition,

It was, with one possihle exception
the st terrible voleanic disaster which
hatl occyrred in lapan since the famons
explosion of Asamaymma m 1783, The
force of an explosion capable of tearng
a moumntain to bits and distributing it
aver an area of 30 sguare miles may
well have been wafficient to blow the
column of sshes high enough into the ar
to have been carried over the earth like
those ejected from the erater of Kra-
katoh 1 1883

TIE DEVASTATION WROIUGHT BY MONT
MELEE

The town of 3t Pierre, on the Tsland
of Martimgue, wis struck and totally
destroyed by two voleanic blasts of nearly
equal severity, occurring ectively on
Mav B oand May 20, 1902 The loss of
life reached nearly joo00 persems. The
volcany of Mont Pelée continted in ac-
tivity for a long time after these occs-
sions, An eruption of May 28, observed
by Mr, George Kennan, carried ejected
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mattter up to a heght estomated by Mr.
boennan us exceeding 12000 feet

It seems dpubtful, however, whether
the eruption of Moot Pelée and the
nearly simultuneous one of Soofiricre, on
St. Vincent lsland, produced a widely
distributed haze in the atmosphere.

(i the one hand the meéasurements
made at the Astrophysical Observatory
of the Smithsonman Institution on the
transmission of the earth's atmosphere
mn igok 1902, aml 903 show that dur-
g the latter part of 1002 and the whole
of 103 the transparency of the atmos-
phere was very decidedly low—below the
normal, O the other hand, however, a
mensurement of the total mtensity of the
solar radiation, made at this observatory
m Washington on October 15, 1002, rives
a value of the sntensity of 1.40 calories
per 8g. cnt. per minute, which is among
the vory highest observations of thiz kiml
which have been made at this station,

It 15 of course possible, though rather
unlikely, that the haze due to the ernp-
tion of Mont Pelée was not so quii.‘k!l}'
distributed toward the more northern lati-
tudes as that of Moot Katmai, o Alaska,
in tota, was diffpsed toward more south-
erly vnes ; 50 thit perhaps the dust from
Mont Pelée reached Washington later
than Oetober 15, 1902,

THE WHOLE 21 OF THE MOUXTAIY
NLAWN AWAY

O October 24, 1902, however, there
ocourred the eruption of Santa Muaria, in
Guatomala:.  The ashes from this voleano
covered an mrea of more than 123,000
square miles.  Pomive stine and ashes
fell to a depth of 8 inches or more in o
regicin extending over about 2,500 square
miles;, within which the houses and farm
buildings were crushed udder the weight
of the ejected material and in some cies
totally destroved.,  5ix thousand persons
are helicved to have heen Killed,

The cloud from the valcann reached
18 miles in height, and the sound of the
explosion was heard at Costa Rica, 500
miles awav. The whole side of the
mowntain twar Bloten. austy, exponng o
fﬁg. nearly pevpendicular, oo feet m
hewght and  forming o crater theee-quar-
ters of o mule anide, sevivn-eghths of a
mile long, and 1,560 feot dicep.
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The magnificent voléant of Colima, in
Mexico (height, 30060 meters; or 13,000
feet ), had a period of great activity from
February 15 o March 24, 1003, during
which there were maxitnum eruptions on
12 davs, In a photograph taken March
7y 1903, the column of asghes seetns to
reach i height of about &5 miles,

It i clear. 1 think, from these records
that the decrease of solar madintion from
LR to 1203 had much voleanic action to
ciuse 1, molnding Bandai San, Mayon,
i the Philippines, Vuleano Iskind, and
others ; and that the depressiot, whose
MU was i 1903, was attribuatalle
to the termibc explosion of Santa Maria,
i Guatemala, on October 24, 1902, rein-
forred by the later eroptions of Colima,
in Mexico, of which a photograph is

given on page o=
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DES THE VOLCANIC HAZE FRODUCE COLD?

I have made some preliminary study
to determine if ﬂml}]wa
iy voleanoes canses & i@ Temper-
ature at the earth's surface,

Taking the vear 1912, | find from the
iternational ten-day mean values pub-
lished hy the Germum Marine Cihserva-
tory that the high altitode stations of
sonthwestern Eurape, namely, Pic du
Midi, Puy de Diime, Brocken, Schnee-
koppe, Sdntis, and Hoch-Obir, give a
very marked indication of a decrease in
temperatire with respect to the niormal
bogimning aboot the middle of Tuly,
The six stations [ have named sre very
consistent with one another i this indi-
cation, and the following talle, giving
their mean result, shows the effect very
clearly :

Temperadure Liparfures { Contiprade, Wean qf Sie Waawiatn Ntaftows, o1,

Month ‘ Felruayy, Marech. A g, Muy Tune 1 Fuly,

| 0 TH I ~— 1 ] ] 1 i 1 1 I b | 1 L  § 3 i i 3 | I 7 | Menn
Dypaninres.. | i =50 I 430 | il 4aF | 45 | =0 =i | =00 00 | 2N =54 ] —ob | —mll | il | =39 | ad - 4=t
b Rup) ] ) Jul ¥, | Adigual Erpitembier, J { tahet Mavemblier, I

Peeade..__ | . | 1 I B 3 3 i s .| & ¥ 1 | MY N = — Mean,
Departtures_.| .. —_ |—al ] —a | =g —3 | Al —i k| —R] —1h —ay o —Fd] =3B —18| - — 74 A4

SURBONS in our own country; however,
are nisl 5o cormistent, || lave chosen some
where the clondiness 13 small so as o
avoid that eompheation.  The stutions
chiosen are arranged n the following
table with regacd o whether ther tem-
perature  departures® are inoreasingly

negative afier Julveanid thos support the
imedication of the bgh mountaim stations
of ‘soathwestern Eonrope, or not, It is
interesting  to see that Leadville and
Flagstaff, which are hoth very high sta-
tionsg, fall in the frst category,

*These departures are in Fahrenheit degroes

i _ | | Men,
one | feme | Feh Mur. | Aprl | May, June ANg. | -Sepl | Oet: | N
| L | =

Bl Paso, [ +1.6 |—3.3 |— 1.9—4,7 [—0.6 —1.8 ] -, B =17 [0 |—1.6 —I,-ﬁﬁ:—nﬂ,rﬁ
Poeble..|—3.p 403 (— 7.3 7 |+o.t —3.0 —0.1 (—7.0 (=09 42.2 —2.55—1.94
Dodge...|—9.3 [+0.9 i-—-l!.l'-—:.ﬁ [4+2.3 —3.0 0.0 | —4.:2 56 |[+4.8 —3.03Fe.46
Sunis Fe [4o.4 [—r.8 | — 1 85 5| 1.3 '-."i--'-q-: Lo, 2 |—0.5 [—t.0 |+1.0 —1.93—0.%6
Lendville| 40,5 |—2.0 |— ofi—g.1 |—0.5 —2.7 | 1.8 7.2 |—1.8 o7 =157l ~2.85
F_Lngnuﬁ. +106 |+T1.8 [— t.ﬂ—-}.ﬁ —T.8 Lﬂ.g | -6 —3.2 |—n.9 |—|—:,3 =0, 85 —7.44
Tuesan .. 4o, I—~1 i [ :.ﬂ:-—#.s |24 ]-l—l-t —2.7 —5.6 |—38 - 4 :-|.gﬂ —3. 72
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The voleanic effect, if Tiere present, 18

cerfninly obscored by other inHuences.

As stated above, there seeme to be 3
strong ndication that the mountan sta-
tiond were rendered apprecmbly cooler
by the explosion of June, 1912 In order
to see if o similar efféct was eauseil by
the dost clond emanating from Krakatoq
in 1883, | have studied the temperature
departares for Pic do Midi, Puy de
Dome, and Sclineckoppe for the. years
1882 to 1884, inclusive, but there does
not appear to Bave been at that fime any
such decrease of temperature following
the eroption of Krakatoa, August 27,
843, as vectrred in July, mra Never-
theless at Pic du Midi there was a very
well mirked decrease in the daily fem-
perature range, beginning with Septem-
per, 1883, | have found for s«ome other
stations a similar decrease of the daily
temperature range following the erup-
tion of krakato:.

The fact is that the temperiture of the
earth is a function of s0 many variable
quantities that general or cosmical ei-
eits are often preatly cbscured by local
ones.  Studigs have, however, been matle
by variots abthors to detect if there &5 4
periodicity of terrestoial temperature cor-
respoding in time to the sun-spot eyele
of nbout 11 years; and it has been found
by Koppen, Arctowski, Nordmamy, New-
comhb, Ahba' and Fowle, and athers that
there is fndedd an increassd temperature
at the time:of minmimnm sgn-spots.  Ths
increise of temperature is greater than
wistthl be caused directly by the darken-
ing of the sun by sun-spots, so that i1 1s
supposed that there is accompanying the
spots =ome secondary influence affecting
terrestral temperaturea.

The fluctuations of temperature are,
however, not fully accounted for by the
march of the sun-spots, and | have en-
deavored to see whether 8 combimation
of the well-kiown effect 6f the sun-spot
evile with the effect of the volecanic haze
will produce a more exact correspord-
price hetween the cosmucal phenomena
and the temperature of the earth,

Referring to page 196, the curve [A)
is a smoothed representation of the aver-

e intenzity of the direct solar radiation.

e method of smoothing the curve 18 as

year,

fallows; taking for example the year
1893 Adid 1o the value for 1894 twice
that for 1905 and that for 1806 and
divide by 4. Curye (1) is the smoothed
sun-spot curve a< sivon by Woller. The
stim-spot imibers poy from o to about 80
Curye (C) 15 a combimation of (A) and

(B). They are taken i the following
proportions: Muolaply the percen e
parture of radiation by 6% and sabtract

front it the sun-spot number for the given
Curve (D) represents the depart-
ures of mean maximuom temperature ot
15 stations of the United States distrili-
uted all over the couptry.. It 13 smoothed
in-the sme manner a5 curve (A). Curve
(£} represents the departires of tem-
perature for the whole world, also
sthoothed i the same manner ns gurves
(A) aml (I0). The data for the curves
([} and (F) ate taken from Annmals,
\strophysicsl  Observatory,  volume 2,
vagf 192, and from the Monthly Weather
teview of the United States Weather
Burean. .

Although there 15 o considerable de-
gree of correspondence between curve
(B} and corve (D), vet it 18 not hard
to =ee that there is also much of discord-
ance.

For example, the sufi-spol maximuom
of 803 was greater than that of 1883
or 1igoh, vet the temperature corve (1))
indicates a pradual merense of tem-
perature for the three periods; also the
temperature had begun to fall m 1850,
although fun-spots were still at the mm:-
mum, and the temperature had begun o
rise in 18Baz, although sun-spots had oot
yet reached their maximum,

Sunilar  discrepancies occur in other
parts of the curves, but when we com-
pare the curves (C) and. (12}, that 15 to
say, the combination of the effects of
sun-spots and voleame haze, with the
mean  maxmun  temperature  for the
Unitedd States, the correspondence of the
curves 1s most striking.

' CONCLUSION

It seems to me, in consideration of
this, that there can be little goestion that
the wvoleanic haze has very appreciably

® | inchme oow to think g letier resalt woulid
have come if 5 were used instead of 6,
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THE CHANGING MAP IN THE BALKANS

By Freperick Mooge
Avraor oF “THE BaLgax Tuafll” axp CORRESPONDENT OF THE AssoCIATED PrEss

VERY definite settlement of the
centuries-old  Halkan  Cluestion
romises to result from the war
which tt:t: #Allies” have been conducting
against the Ottoiman, Empire.  The Turk
has heen friven not entirely baek to Asim
but far enough in that direction to termi-
nate his power over subject European
races.  This is the solution for which
those Furopean countries ot materially
iterested in the maintenance of the (-
foman repime have long been hoping.
Centuries ago the Turks set out from
Asia Minor with the jden of conquermg
the world for their Prophbet Mnh:m:meri
They carried their new faith east inte
Persia, India, and China, and west into
Furope. In Europe they succeeded in
driving their way as far as the gates of
Vienna, subjugiting all the peoples of
Seutheastern Europe except some few
hands of hardy Sérbs who took refuge
in the fasinesses of the imountains that
now make up the little kingdom of
Montenegro,

. TURES CONQUERED, RUT FAILED TO
CONVERT

But though the Turks conguered and
subilined with the sword they found the
peoples of Southeastern Furope who Tiok-
lowed the Christinnity of that day most
hard-headed and unconvertible.  Had the
Turks adopted the method af the Ambs,
who went across North Afriea ‘on the
ame mission and even entered Spam,
they would have left no soul ahve who
did pot sy with them

wThete i nb izod Tt God, and Mohummed s
His Propheet.”

I'hey did not desolate, however, to the
same extent as the Arab: their method,
though snfficiently terrible to blyght the
conquered  countries and  retard their
progress for centuries, was never guile
as drastic as the methods of other Mo-
hammedans.  The Turks are the best of
the peaples whi have accepted that un-
comnpronmsing militant Taith.

I'he territory which the Turks suc-

ceeiled in overrunning was wo vast 1o
lay enticely waste and the people too
AOHETONS 10 exterminate. st whom
they conld cofrvert were made Moham-
medins: the others became vassals and
serfs, lnboring for the conyuerars, paying
them tribute 1 money and i Kid, and
yielding up not only of their wardly pos-
sescions, s the Turk demanded, but nlso
of their flesh and blpod. Many of theit
dinaghiters went at the Turks will to Mo-
hammiedan havems, amd for many years: |
tribute of their finest sons was also ex-
acted.
" In the early days of the conguest the
Snltan’s agents visited every four years
the Christian villnges under hus dosrni:
tion and took away 3 fifth part of all the
male chiliren between the ages of six
and nilne, 10 be raised a3 Mohammedans
amil to form his corps of Janissary sol-
diers, Naturally, the strongest and finest
hovs were selectied | however, being taken
VOUDE: like many of the girls, no mem-
afies of parents of deep religions beliets
long affected them,

HOW THE TITHES [MPROVED THE HACE

By this svsten and by comversions
(for many of the Christinns went over
ter the new faith beciuse of the priviieges
it offered, the foromost being the right
to enrry arms) the Turks added to thar
Sermitie blood some of the finest manhood
of the races of Sountheastern FEurope.
Turks whose appearance is thoroughly
Europein and Tutks with fair hair anid
stralght noses are to be distinguished
throughout Westerni Turkey from the
distinotive Semitic type; and sonte of the
best hrains in the recent Young Tuark
movement are Faropedn brains.

The iﬂfuﬁ-iﬂ_lﬂ of -*.urupr:‘.n hioon] Tusd
a rertain minor effect apon the character
of the Tork. but the greater change cune
upon the converts and their offspring

The blight of the Mohammedan creed,
which fmpaira all better civilizations thit
it touches, affected the Europeans only

105
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e only to deler the day
of trying the fesue with
middern, anms,

[f the Turks admitted
European agents for the
pirpisie of reforms with
m therr own boundaries.
and gave equal nights to
Chrnstian’ Balgar, Creel:,
aml Servian, they womdd
soim e the solirect anid
not the rdling people.
Numerjcally the Chris-
tians of their ir.l.ln'-]:u;-:m
provinces  outnumbered
them and they wers also
quicker of wit. The =it
mation wak one of an -
ferinr continmge to hold
hick several advancing
L =

The Turks dectded to
accept war in place of
the terms ot the Allies
They were confident of

bodding the Alligs  in
check 1 not of driving
(i back llh:':.'l.ﬂiI! their
bosriders.  Regment upon
regmment  of  recruits
brought up from Asis
Mmor passed  throogh
Constantinople Crying
Ul o Sola!” And one
of the Tarkish newsp-
pers bonsted that in fu-
e vears wvisilors 1o
|'|'.11|._-|.'{|.'l'-|. wiontlid eross the
plain of Sofu and say,
ke nver a3 desert
waste, “This was nnoe
the aite of 1he Bulgaramn
capital,”

Furopeans  generally,
evr s miitary-attaches lo-
cated at Constantinople,
belteved wiath the Tarks
that the Alles wonilel £all
back before a terrible
Turlash onslanght., For-
¢igners biysed their opn-
i on twoe things—on
the name and reputation
of the Turk as a hghting
man amil on the fact that
ithe Greelks: had  Dbeen
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LU HA YA
FT ALY
Turls= 111 hattle

B E
crushed by the Tt

vears hefore

FTTAETY

TR R Sl LlES SCHEME FAILE

When the Torks rejected] the
cals of the newly Alhed States of what
they terméd interferonee i their mtermol

affairs. not all of the Arce War

[I|'I|;I-II

Fut emly hittle Montoneero with her army
of nbout 40000 men—y0,00 GEainst e
Turks’ A TET ko

-'.|| tlils i-r-ﬁu:ulu'l:ur'-. declaration of wal
bin Yiontenegro alone there st have

the part of

Dieet o '-II.|'|'.-_-_'I'. 1] "il"-'ll.:'_” %l

the Allies. Thev evidently intended to
deawa lnrpe pant of the Turkish army
off to the western extremity of the nnli-
tary aren, thereby weakebfung the armmes
of  Turkev that stoon] hetween the !'.1-I
parian border and Constantin '|J1' el iy-
i the Bulearian forees the hest chnonmes

of ‘2 successiul rush, as.thes ]-|:L1:|:1 i
apon the Turkish capital
But the Tarkish povermment. ney chrmin

advised bv their :-lrl':l;_'lT' CRPETES, ettt the
f Scutan aml othes 11LF- =k
towits m the nmewhborhood of Monte
nepro to take care of themselves and re

miorced primarily the nrmy thiat was 1o

PFETTISS

THATNE WHICH CAMEF
‘.:-'I.ll Wil

i
s

T - T

Fiote by Froder
ANTINOILE

S5 )

I 1y LANST
S1ED FROM THE LISNEs | SEE ¥
appose  the Pulgarians,  The Tuarkish
platy was apparently to defeat the Bul-
arians brst, and, |1:-_'n'lll[., 1"!":'1'1 with this
sl ity O -ther et < 1O TR
thets attention later to 1!1-. ,-u.ll.-hulun o f
the other Sintes

But the Turks wore not even -_-||u'-'- llr
the first of the tasks the S thetns [
They are a slow-mosing race. 11
was Moltke who sitd that the Torks ].JL"
i to defend a position only when an-
armiv woull consuder eapitulatinge.

[ the present war the Turk has shown
a |;|1|5|1'r-| Lkl TITNES |'|l'4'.". --r.--..l'-, II|| ]1 O TS
el hdw atten he Lérims 10 net

[ !li'--lll_

LIgey 39l it -.!lr.-l'fc-lln'L‘ H R “everthe-
less, as n the case at Chatuldja ‘ond m
the historic example of Pleynn, he will
Adetetn] oo Inte with remar cable deter-
A tion,

BLFEAGANIA MAKES & NECORLY 13

JONTLEEATION

Itr the case of the .:I'.. nrinn, the army

15 @ thing ol -]----l | Frenchi-hike dash.
T Hulparian ' officers, 1 preparing as
they have for vears for this war, de
vonred  the history  of Napoleon  anidd

of

plinned o emulate  bhis
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Phiuta by Frederick Maare

A REEVIAY ROMMITTALRI]

VOIYODA T'ETEO

e of the Servian revelotionists of Macedonms 1-'-'11‘.'_. :lrll;l'
operatittiy for vears ‘in Macedonia, fnmally served as guerilias n

the présent war

movement. It was filways said roand the
club in Soha that when the Bulgarians
strick their movement would be hard and
fnst against Constantinople.  Consider
how thiz hittle nation, with only about 3
million mhabitants, which the average
American was wond to consider a primi-
tive eountry of “Dagos,” mobilized their
army of 3so00a men,  In bwo weeks
after the call to arms their forces were

[ MAXTSMAN ),

camped belnnd the fron-
tier mountains ready to
move throagh the border
passes. on word  from
oo thnt peace was dehi-
nitely hroken.

Those who know s
thing: of the: Turk can
[-[- tare him at the fron
cn refeiving news that
||E.‘-. LAWH Uy CITIENLTI |'I;ili
deciared war against the
Bulrariansand Sérvians,
not  waiing  for those
eiemmiies o fallow with

sreece the example oOf
slontenegro,
The pews pave the

Turkish soldier o meas-
Hre |-.'I't'r| :;-.:I.|'.!'-!.'.-I|'|:I 1L
But, slow-moving Al
generally lazy, his cimp
was not stirred by the
tews as was that of the
Bulgar. Slowly he gath-
cred m littie gronps with
his fellow-soldiers, knelt
and gave thanks o Al
lali, made ooffee and
rolled cigarettes, and
spent  a  happy  might
round. A comfortable
camp-fire discussing how
e would make the Hul
garign girls dance 1o his
miitsic when he entered
Bitlgaria and the Balgar
Tt |'||'*-l|'F!|"![ I]'.!.‘il
men anid children to hon,

But the Tark hunself
and not the Balgsr was
the ain who was pomg
to hop and skap to get
it Ilf [1“.' 1'..".|."|.‘ I'Il- .’|!-r_'
enemy, ‘The DBuolmars
canie through the passes
with spesd that amoeed
the military authorities of other nnbons;
antl, after three guick battles following
rapidly upoty each other, the Turkish
army was driven back to the sheltering
positione of the Chataldia hines, about 30
miles from Constantinople.

W A =

THE CHIEF,

T NMULGARIANS AVOLD FPiHE THAT

It was evidently the opinion of the
Turkssh generals, and also of the Lwer-

S
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Phith by Vreilerick Minirs

“FUSTENELLA, (K PLEATED SEINT,

THAT THE XORTHEERN !.-iii'_]:',_h WEARS

T'h.l: oavons e the wrimed l.l.','qr.']1||.':.:|r| w 1]1|: aréigEn pmimssies or onmanlates hl't"Fl TR

prodect thein and their residences in Turkes

man engineers il mlitary officers who
had aided e the construction of the for-
tfications of Adrianople, that the Bual-
garians wiould break thelr bucks, so o
spenk, there at Adrmanople, just as the
Russinns hnd spent 2o mech of their
energy dnd thewr time at Mevnn e the
war of 1877 before proceeding on o
IIL'||':|_-;1:|.||.1'1|||-1}]|q-_ While tlee H1||;_:;Lti'.utﬁ
stormed and invested the postion at
Adrinnople the Turis pianned to Liring
up their great hordes of men—it wonld
l|.'IF-I.L" SV e s I'|'|I-I|-|Eh.:l, L Il‘f: :'==|‘rTE'—fT"FLJ
Asin Mawor

The Balparians, however, did st stop
at Adnanople;  Contenting. themselves
with masking the [ortresses there with
arly sufhicient men o prevent the garn
) escaping or getting m further sap.-

h -
p[r-.-;._ i ey '|:-1|aE1|.1-l of at onee foward thelr

gol,

Nole their pistols

Anid what wis the result ofF ther get-
ting 10 the Clintaldja entrenchments with-
i three weeks after they first chirgod
the Turktsh Tmes *  The resolt was armiiz-
ing: so tertihe that almost anw nabon
wrinld have made peace without anothet
battle and would have paid whatever -
demmty the Allies . saw G oto demmand,
But the soul of the Tork is of a différent
stuffl, His religmon 1= pot a thing that
consilers ?-t!1'illt];-]l'r o/ waste of this world'=
Hesh nmdl Dleswd,

The Twrks had lhad in all probably
qoo,oo0 armed men esstiered over Enro-
pean Tarkey, vet they eould muster on
the Chataldia fines bt o000 efféectives
for the defense of Cotistantinople, The
others ore to e accomnter] for in varions
wave: some badl been killed i battle,
come had died or beocome ineffective iy
starvation and disease, some had been

2K}
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MONASTLIN OV S G LHSE QOF “THE CITY TiN A

FORMIH CAMPATGON )
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Allies,

v the ariimes of the st
aune had been
parrisons Itke thios:

Seilar,

Lol Tan
wliuch mmst in bme
am] others luud '
| enmipellerd to a
s binins

. i
ciipitnlate et cut
trom retres)

astnesses ol the

FUR DEFENSE

*[3,000 et
d their position st Clhae
['here they began o
el
were fto Tonper able with
oitHanl
it the heavye pans of Tark-
confimng
limited central plain, permitted the Turk-
trenches

:
fRECET R{IT

PFATILTLS
RN Y S

CTiise sitack

--|||-$||;_1' i Jll_'..,"._!,ll'.

redoulits and fire steachly from them nd
the onccming Dulgarin miantey, _

1T 1= a question whether the Hualgan
ans, now that the Lopdon amierence s
failed and Behting his

STICCEeYl 1N i.|:.1rl_" the Chataldi s

ey

eeT renew ed, el

Their capture scems possible only by a
slow tedions minmg and trenching pro

cesa s 1 other words, anly by laborions
and sacrifiding efort such as the Japandse
devoted to the toking of Port Arthuar

lhe questioms have citen been pot Lo
me why the Torks did = badly mn this
war anid whether they are no longer the
capakile warrmors they were in former
QavVE

My opinion 15 that the reputation of
the Turks as 8 Wwhole reste upon the
heroie workk of a few ardent leaders,
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faith. who encouraged
vedl the spart of Islam, which
i oty of the ipnorant
some of the T
il
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THE CHANGING MAFIN THE BALKANS

order, 1 suppose, to moisten his parched
lipe. The water cart did not comne his
wiay.

THE TURK DEFUSES AlD FOR IS OWN
WO NTHED

Several men lay on a manure pile;
which one was feebly digpring with his
fngers o trough o which he might he
and thus keep wanm. Several rounid this
manire heap lifted their hesds and ealled
out to as in Tarkish, (Juor kavdass (an
embassy attendant] told ns that they
anid, “We are sick men and no one gives
tis water and o eme gives bread ™ Their
appeil to usin the sght of men of their
awn faith sdemiéd to me a remarkable
recognition of 4 somewhat better cond:-
tion of humanity existing among men ol
the Christian natons.

There was no excuse for this terrible
condition, which existed not only at San
Stefano, but on the Chataldjn fines and
even in Constantiiople.  The govern-
iient had brought the choleta over to
Enrope from Asin Minor in the mobihe-
zatiodl, and then hrought it into Constan-
tinople, where sick and wonmled were
crowded into the mosques, Ay Constan-
tinpple there was an abundance of pre-
visions apel an endless supply counld be
ot i from the severnl seas that wash
the Empares shores.  There were also
many foreign Red Cross volunteers in
the city, who were not permitted o go to
the front”

The Turk likes tocondyet his affairs
or leave them to condoct themselves
without the interference of foreigners,
and though alwavs polite he nvatled him-
i of the forelgn medicn] officers and
nurses qnly when they forced themselves
wpen Tl In order to get patients some
of the volunteer surgeoms were compellid
to meer the meoming trains and take
away as manv wounded men as they
coulil aceominodate i hospitals which
they unprovised. )

The comiition at San Stetano was so
pitiful that M= Philip and Majer Ford,
together with the Rev. Robert Frew, a
Sootsman, and Mr Mayrice Baring, an
Englishman, went out there wltl_i tle
idea of =aving at least some of the
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wounded and mjured who were not
stricken with cholera.  Mere segregution
and feeding and wutermg hundreds of
those cordoned st San Stefano woold
save thetr lives.

The work which these mett took uyp
was financed by Mrs. Rockhill, wife of
the Amencan Ambassador, with Amer-
iean Red Cross funds and other collec-
tons:.  Scon the Tuorks, shamed at the
stelit of foreigners doing their work,

sint out a few clicers and A oumber of

men and made a feeble pretense of medi-
eal work, and soon foreign Red Cross
mien and some Anstrian Sisters of Chariry
went ouf to assist at the worl.

TWO HERDIT WOMEN

But the pioneerz of all were two old
women, one Swiss, the other a Hunga-
rint, hoth frail old ladies of more than
sixty vears, whom FPhilif's party on their
arvival found alrendy working among
the mass of diing and dead homamti.
These ovld Indies, prvernesses living in
Sian Stefano, went into the cholera oor-
don, taking their own sayings of miones
and working vath their own hands, not
even troubling to ponfy the foregn om-
hassies of their action, miuch less appeal-
ing for protection.  Mizs Alt and Mad.
fme Schneider were the names of these
ladies.

TR DILEMAA OF THE YOUNE TURKS

The Yopng Tork movement, which
promised much a few years ago, seems
doomed to failure. The origihal leaders
of this reform movement were men af-
fected by Earopean educapon—almost
entirely men wha had lived, if they had
niot also stwhed, abroad.  The mnjonity
haid retorned home with their Tasth i
Alahammed distinetlv shaken.

Hut thongh they had lost their zeal for
the erced of Islam their =oiourns ahbroad
haed pot made Christians of them, Agamst
their natoral enemies, the Balkan Stites,
they were as bitter as ever. Their re-
ligion hid given place to patriotism,  [n-
stead of replying in the manner of the
“true heliever™ o the question of their
nationality, namely, that they ‘were Mos-
lemes; they would answer now, if yotr in-
guired, that they were Ottomans
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keep out of the high nolitica of Earope.
v occupying the coveted ety of Lon-
tantinople and the Dardunelles—that 18
to say, all of Earopean Turkey—the Hul-
partans would at oncé enter the sphere
of politics which eauses the Lreal
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wder to maintain the peace of Europe.
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THE TURE GUES OUT UFf EUVHUHTE \vSHE CAME

Long lines of tliese aratay pasy daily over the hridiges of the Golden Homm amild are COMVeVen

t Ehwe

Servians and the Montenegrins, who ire
Hkewise Skhvs, they are most practical

WTLIAT ‘THL SLAV OUESTION MEANS

Whenn we take up the Sl question
we entér at once mnto the poliics ol -
repe. Why have the European P ers
the riglit to intericre in Falkin affairs?

It is in the frst ipstince the right of
bt 3t st of the Powers ave plso
very definite repson or exotse,

Englond. the stpporter of th Turks
in former vears, aided them then be
the altemative of therr odedpation
of Comstuntmople segmed 1o be an occtr
pation by the Russians . and England, in
*-'||i'|1.' of ‘Lhe present giitente with' France
and Kussin, huos never ceased 1o giard
agminst the Kusstans acheving thedr am-
hition to acauire an outlet to n southern
L

\e i well known Fngland’s perma-
nent policy in Furopean affars s to
mambidn a Jivided eontinent n order
that she may remuin supreme,  She s
alwavs to be found balancing the rival
Furopent  camps, therehy  keeping thie
peace by placing her navy on the side of

CRb==

Watatic shores by hopt

the weaker o) lostile to Russim
prior to the Tapanese war, she now formis
the Triple Emente by supporting the
Franes-Kussiin Allinnee, the Triple Al-
Germany,  Aunstna-Hangary,
and Ttaly being, she bebeves, tie present
danper (o European peace. [ {iistile to
Russia when Russias amiation wias 10
possess Constantinople, Enghingd s now
hoitile to Austria-Hunpary and ber sup-
pofter, Germany., who tozether appar
::|1|_'= T M A 5:||-~.-|~=i~|11 of ::1&1-:'.|.1"'r;'.
and ]1--]'.|_- 1or the extension af a German
<hait of territory from the Baltic Sea t
the Alerean

England is well sutistied that the [3al
ban Sfates are victorious i the present
war. thouph she opposed thern when she
feared that they, being Slavs like the
assians, would eventaally be annexed
hy Kussil, Mt the three Slav States ol
Sontheastern Enrupe  have oiyen vary
clesr proaf to the contrary, and as long
a¢ they desire their own liberty of action
and independence Great Hritain will al
o Iver Christian sympathics to sapport
thiee tminor States againat the Turks

hinee of
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WY AUSTHIA INTERVENES

The position of Austrin-Hungary, sup-
arterd E* Liermaitny an her nterierency on

ehalf of the Albanmns, is one of 36rious
pulitics as well as of thwarted ambitinne.
The evident intention of the victorious
Balkan States was to divide Alhamia—an
impartant territory, thongh penpled anly
by a primitive mountain race aml more
or less sparsely settled.  But the aecom-
plishment of thiz plan would unite the
Montenegrins and the Servians, dn the
south of Austria; within whose borders
are many Slave

Anstrm-Hungary desiies to keep uny
confederncy of the Southern Slavs fechle,
because though these Southern Slavs in-
tend to mmintain their independence, thew
are, nevertheless, in sympathy with Ris-
sin, the great Slav nation, whose religion,
like their own, is Crthodox—that i 1o
say, of the stume form as the Greels

The great lalance of racial power in
Eumpe heing Germanic and Sluv, the
Germame: Powers must prevent a strong
Slay eonfederncy =outh of them as long
as their northern frontier is petmanemt]y
open to a0 Rissian mennce,  FFurther-
miore, by maintaining as intact Albanig,
which Austria will sapport and assist for
political purposes. she may prepare for
the tuture ahscrption by herself of this
section, at least, of Tarkey in Enrape,

IS RUMANIA'S CLAIM JUST?

[t is because Rumania s oot Shvic,
yet Hes geographically between  Russia
ard the Southern Slavs, that she natorall y
adheres . sympathy o the Germanic
Alliance. Rumanta's claim for territcrial
compensation from Bulgarm i ised on
the fact that manv senlements of K-
mans, not ermgrants from Rumania,
but remnants evidently of ancient Roman
invasions of the Balkan Peninsula, will
be annexed by Bulgarin with Her share
of the conouered territory of Macedonin
and the Adrianople vilavet.

With the new order of things that must
etme soont after the several countries are
able to mork out their new horder lines
and extend their respective governments,
the various geattered settlements of Hal-

rs, Serbs, Albanions, Greeks, sl [T

ps even Rumamans (or, #s they are
known in Macedonia, Viachs | will natu-

THE NATIONAL GEOGRAPHIC MAGAZINE

rally; to some extent, shift themselves he-
hind the respective burder lines of the
races with which they are o become
nesiimilated,

The Tziganes, or gypsics—of whom
fhgre are very manv—will be content
live anywhere, and there will be no diffi-
culty of politics or national  ambitions
artsing from their firesence.

Likewise, there will be no difficultios
save those that exist already in Balkany
countries, with the Spinish’ Jews, whi,
as [ have s, took refuge in Turkey in
great numbers during the period of per-
secutiom ny Spai.

THE TURK FORUED BACK TO A%

As for the Tork: he will trek back i
preat numbers 1o Asin, selling out His
linds for what he cian get or allowing
them to be taken from him, for there s
mnch vindictive feching among the Clirs-
tins.  He will -Jj.-ipr_-usl_- with the tllilnia
tion of compensation—heing o fatalst—
as the wall of Alah

|I[‘ will make lils Wil T to \.am
as We came away, centuries ago, little
changed by his association with the peo-
ple of Eorope—whin he has kept az he
fomnd them, in a medieval condition
with all the barbarty of medieval Fre
rope. with all its picturesquenesz, its
color, sigtalor, and nithinking faith,

The Turk is to be seen already moving
tuward the Bosphorns.  Many thiusands
went away, fleeing before thetr retreating
armiy, leading their double teams of buf-
faloes or axen, hehind which creeped the
lmmbermg, four-wheeled arabas, laden
with the rempunts of their possessions,
and with therr velled women in black and
their children gaily ¢lad in striking con-
trast .

Will the Turk change now, and pri-
gress aml reform?  That is & question
which T shoulldl answer in the negative.
He is a Mosterm, and the sonl of the true
Moslem is indifferent to progress.

Pt for the enlarged Halkan Statee it
seems safe to predict rapid development
along midern lines, for we have seen how
all of them under great difficulties have
already fulfilled partially, at least, their
aspirations to adopt the civilizing insti-
tutions of Eurdpe and to advance in edu-
cition, morals, apid waterial welfare.



THE COUNTRIES OF THE CARIBBEAN

By WiLtias JosErH SHOWALTER

HE wonderful clianges that will

be wrotight on the conntries of

the Carihbean region by the com-
pleted Panama Canal are beginning to be
evident through the plans these countries
are making to capitalize on the advantages
it brings to them, Everywhere there 13
anticipation that the completion of the
canal 16 going to bring m a great stream
aof capital for develnpment purpoedes, and
that an eta of unprecedented growth and
expanson will result.

Such a desimable outecome will take

lace tn some of these countries, bl not
m all of them ; for, until capital = made
safe in any couutry, it will not come in,
andd there seems 1o be no prospeds of such
an issue of affars in many of the coun-
tries of this region.

Nowhere else i the world has Nature
been more bountiful o her blessings of
nuaturn] resonries than in' the Carihbwan
region,  Everyiling that her treasure-
honise hislds has been bestowed with lav-
ish, and alse with impartal, and,  Sone
ane has ohservesd that i you tidkle the
ground with a hoe it smiles back with a
vam, and certain it is thill in any one of
these countries the ground of natural re-
sorrees may be tickled with the hoe of
fareigh capital and 1t smiles back with
yams of wealth.

These countries site nearly all favored
alike in pataral wenlth bud there is a vast
difference in the development of that
wealth—a difference that may be attrib-
ated almost wholly to the character of
the governments in the reéspective ooun-
tries.

NIVERTY AND MISREULE DWELL TOGETIHER

In semig of these lamds the milk and
honey of plenty. flows in a bountiful
streant.  Others are in wretched poverty,
where the masses never have encugh 10
keep the gaunt wolf of hunger from
grawing at their vitals day and night and
vear in and wear oot In travelng
through these countries one is mmpressed
with the faet that prosperity abides with

good rule and poverty dwells with mis
rile.

Starting. out with the easzily demin
strated fact that there is very little differ-
ence between these countries m their nat-
ural resources, it s interesting to look
arotnd sind notice what a vast difference
there 151 the use that is being made of
this natoral wealth, Umne needs not go
ottt of the confines of Central America o
see this. 1t would require six Salvadors
to make one Honduras, and vet Salvador
lag three times as moch popalation anid
three times s much foreign commerce
a< Honduras,

Costn Rica is less than half as ig as
Nicaragua, and vet it has three tiumes as
much foreign commerce s Nicaragun.

And wvet, when Salvador and Costa
Rica are compared with Porto Rico, they
in turn seem t be slow i their develop.
ment. Porto Rico 1580 small that seven
tslands fike it would be required to cover
an area equal to that of Costa Rica, vet
it hasa foreign trade hve tmes as greaf
as that of the Banana Empire.  Porlp
Rico is less than holi as large as Sal-
vador, vet it has n foreign trade seven
tines a8 great.

WHY LTTLE PORTO RICD HAS PRIGHESSED

Litle Porto Rico i= s0 small that it
contldd be buried in a single Central Amer:
jean lake; it wounld take 357 islands of
its see to equal Central America in area
and vet Forto Rien produces more for-
eign trade than all Cenmtral America to-

ether fram Cehuantepee to Colombia

e reason® Hernnse Porto Rico has
anideal government.  The tride of the
wland has nenrly quintapled sinee Uincle
Sam took possession there:  The number
of chililren enrolled in schanl has in-
creased sixfold. The waees of the la-
horing class has multiplied threefold.

We read of Parto Rieo's present pros-
perity in every pape of the record of its
expanding industry. It is seen m the
sgar fields, where four tons of supar
are privtuced where one was a dozen
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THE -PYRANMID TEMPLE OF EL TAJIN

This
{eatute foumd i nas other pyramiid
gl = osolid throumghowe. Wil the
pyramid o faced on ol four
sialues, This fealure s smijue
dinapeared

:1r_'!|E-| M

years ggo, md where the Porto  Rican
IH.'I|P!1.‘ receive SO for -r_--._|'||-r'|;|_-r| SUEAT
where they received $1 only o ddzen vears
before. It = seen 0 the expansion of
the coffcr hncis, where protuetion has
quiadrupled sinwee the bepmmng of the
century., It s seen m the growth of the
fruit-expart business, where the produc-
tiont of oranges ineredsed seventold in
ten vents, pneapples twenty-fold in fonr
yvears, and grapefnnt rwenty-five-fold in
three vears

Wherever one turns Porto Rico 15 ek-
tending  its supur Belds, planting new
pineapple plantabons, esmblishong. pew
coffoe fincas, and laving out mew cilras-
froft groves,  And given a freée entrance
of thor products 1o the markets of the
Uinited  States, ratsed  where
frosts never threaten and where labor (s

[ M irls

Thie besnils

perarmibd temple, sitbated ot Papantla, in the provines of Ve Cruz, Mexu

epdion
mles witl a serses of stone aieches appacently desEned (o recmv
pevgier, which crowned the prramid

pre—
sl e,

stalTway. Lhd

dteseic] wath

tar the

r
CR L,

t4 eniEtrietell of

F TR

HpuICE. TesnTryed

oS ferd

abmndant and cheap, Porto Rieo 15 des-
tined to become 2 great cotnpetitor with
Floruda and southern Californda i sup
|':".""”|:-:| Our Tr-||||l':'|| atil =-|.'r|ii-tl'4||_'|il il
{ruts,

The crusade wihich was mitwited and
v ilirected by the L7, 5 miedical
Irere ;lg;._i:lﬂ the hooliworm disedse m
Marto Rico hns been ft podsend to the
'-"IHI'TiT:,L[ e gt 3 the rl-r..l.rllll i:-' :][IIr."E,.'
practically the entire papulation of Porto
Rico suffered from this wastme afthction
Hundreidls of thoasands f have
since been treated and the majority of
them cured. orty-five dispensares are
musintaned throughott the iland, and
i snple vear 4oo00a chases have bDeen
treated, ont of which tgooo complete and

partial cures were matle.  There
FEITiaIn SOme 200,000 in the

origmal

e e

= i%"HN
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WATER (Gl

This edormoos serpent Is Tl sculptired on the rock on'n hillside nese the town of

Fuoente, m Mexiea
from the rocks

It 1% 20 fect m length and s txil

Il L e "'l'||"'|| k| 11 .T.'.'.".'ill._- ol ok ‘Ii'lr_ LAl gL which here iseties

['is hdden o the spring A rehealogi=ts

arc of the opmon that 0 represents a Mexican water gl

pefaril. Tt ||H.'jl. TRE ||Lill'hlf redueed ar the
rate of about 12,000 o vear. The trent-
menl 15 free o the pe -'[-I:-. the exprense
belyg boarne by the goverment

With hondreds of thousands of men.,
wiorriety, aml children released from the
thralldom of the maEt  wastinge
LT :I"1l|'_'l.'i1l;.{ i1 s e that moav attack ri|-|;=
human svstem, homanitarian ends with-
e mehEire have been seérved @ and, with
therr earnmg power thaalled, their alnlity
o wiork 1 many cpseés prebled, the great
vrusade agamst the hookworm m Porto
metitintes dne of the brghtest
pages i all colonia) history,  Tlere pih
he medicine bas been put to the test, and
e most enthusmastic promises of the
sanraran and exponent of preventive
medicine has seen s dreams corme trone

AR .|‘|.

BRIy

I TTTRE

That Porto Raco under Spain was litt
different from Central America torlay 13

ll

shown by o prize-winmnge essiy that was
pubilished at the g centenmial celebra-
Liam O 18 7—an 3=y that was awarded
the prize by the Spianish authorities on
the asland themselves f o thnt docament
the evdavidt declared

Unly the Inborer, the son of our fields,
one of the most unfortunate bomes in the
wisrlel with the ||.L!|||i face, the hare foot,
e Heshless the mapeed clothing,
e feverish glance, strills indiffer-
with thi [ aEnorANeE T

[

t s,

= i
arel 1

ety rkness o
His eves: T the market he finds for food
only the rotten hsh or meat, eodfish cov-
ored] with gangrenish splotches, amd in-
chian rice s he thit arvests the best coffee
i the world, who aids 0 gathering into
the granary the sweeteat griin in tature
and] drives to pastare onr besutiful voung
beet amimals cannot carry to his lips 5
single sly 1€ 1 him
A prolubned toxwory, and he can ase only
sught laden with mypunties)™

slice of thewr 112 oo
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Thiz corious stote was  [omnd] i oa <orn

L Watboerml Muoseme

Phote fram W, H ITulioes, U
NEUR)E

field a few houndred oot from the #lationl &l

Nien dn Mexaos,  An gmmal fieure with oa homan bedd s carved  in high relie! on the
holder 1o which it seeaw to be clinging. | Sommi ihes of e dtee cap be guined from the
Fttle Mextean loiy who ls shows aliogssde 1

Fhe pieture which then fitted Porto  large. 1t hos an arca one bfth as greal
Rice foiw fits Central America.  The as that of nll of the six 4 entral American
taborer of Porto Rieo, who then got less n"puJ;]'t-.-- inciadmg [‘.‘11r:|'raL'.|.. and] Vet Hs
than 20 cenlks | l.l.u.'- for s wiork, Wwis l-l'lr'r_l]...ﬂ CIORmIeTee LTS as great

present laborer
L= Hine conts
seven ot Gt o
woere harefooted;
Wl while
ouf of seven are

|E| i the
T AT AR LTS
Then,
ishorer:
ol of ten
Amerita €1x

even hetter. ofl
nf Casteriiln
I l.|.|.l. fqaF I.'Ii':'.
Parto RKican
todday mme
21 L'L:l"hL]
i]._|r4 NS ||

|_.L..l “ 4eETil T 44 '||I;' “(1F "|.I.-=|-. i1r l.'lll.lh'|:l-.|-_
g Plorto Rico with Centrdl Ameriea the
COMMPATISON. 18 an unfnir one, let ' Cuba
be taken. insteanl Cuba has an area
ssmew hatl smaller than Guoate ”"11-" anil a
|1..]'.'|L'|.|1rr|1| appre il y el anid yet
it enjovs @ forenm 13 hmes s

".I'lIJI;._\-.I

tl.ulr_

a& that of all s1x rl.-r-u|:- ics pugrethier.

EONr GOVERNMEST SPFILLES FRGEERITY

5.'|||1L1L'.L_ A |4r1|ll-1| |J1---.t‘-=~'l.-1| 1|.-— ATk
e ul|l1. one-twelith as great as : thot of
"*-.lhlha.g,;"m:. anil vet it has ad l-!':.ll-.,.ll trade
H iIree THTIOS [0S ""I'-i_.uI e |1l.|'“ll i O
with these enymerabons mde ;Iun.-.Ti.- the
lessom of them a2l being that prosperity
ot -,'1.111[ whier'e ru..n] |__r Ernment il
aot. O the other hand, it s egually
demonstrated] that pawerty cannot ex ist
in the Canbbean region where good guv-
ermmetit 15 tound
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THE COUNTRIES OF THE CARIBBEAN

GUATIEALALA

A trip through the countries of the
Caribbean is a trip of remarkable con-
trasts.  Inosome ways Ouatemiala s the
most interesting of them all.  Guatemala
cuntaitis o Jarger proportion of  pure-
blooded 1ndinns than any other of the
repabiics,

In dortlern Guotemala one sees many
tribes of Indians who have never delt
thee ride touch of an outside civilization.
They are not even acquainted with Span-
wh, and &ill speak the uncsrrapted
tomgmes of thelr Astec ard Mayvan au-
cestors who ruled the conntry before
Columlns discovered America,  Thev are
an honest amd cleanty race. They will
got tolerate Joose women among them,
anil in their transactions with oultsiders
their word 38 as good ag old whent m 3
ETANILEY,

A Tietle illustration of this it was my
aaod fortane to see when 1 was in Guate
mala City with Secretary Knee.  Indians
from every part of the republic were
eompelled oo go to the capital and pee
ticipate in the big parade, While ealling
om Catsal General Duckling a Miys) Owen,
wlin hiis spent 30 years: among  them,
bromght in two typitcal San Cristohal Ine
dian girls to be photographed.  One of
them had o very nmque set of native-
wrought silver ear-rings. which 1 boughe
froann her, and also a siver mng stir-
mounted with a hitle spread-witiged dove,
Then she had another ring which I
thonght was a Hanilcareed goid ane.
She replied that she wonld not sell it
since it was wot pold, Mrs Owen os
siiredl e that she hns never lmown one

of them to msrepresent  anything in.

order to effect a sale.

Yot it is these splendid types of ]:I_ecv]lh:
who beoome sluves o the Guatemalan
coffee planters and are forced to work
their lives away trying to pay their debts
on & wage of less than nine cents a day.

WHAT AN AMERICAN CORPMIATION. TRIES
P THE IXDIANS

It is in Cuatemala that one beging
iriiper]y 1o apprecinte the gront uirihzing
Iht’iuru-:c of 1 much-maligned Amercan
enrporation—ihe United Fruit Compamy,
Tt corporation has muny thousanids of

half centary

233

acres of banona plantations along: the
lowlands of the Motagun River and ex-
tendirg 1o the Canbbean Sea. It pays
its laborers a dollar in gold a day, cleven
timies a= much as the laws of Guatemala
sav shall consmute a duy's wage. Une
readily can imagine what a boon this i
te poor Indians who have formverly Teen
wmid only mine cents:  Yet the Eﬁlitm‘l‘
'mtit Compuny voluntarily pays thas
wage, and is able to give work to every
Cinatemalan Indian who applies fora job.

It is the advent of ﬂli.'lI:E] oFganiEalons
ak these—powerful enough ta | protect
their own interests when disputes wath
the local governments arise—that spells
the etonomic salvation of these countries
and promises an bonest wage to the la-
boring classes. T hold no bref for the
United Fruit Company, but it must be
said that that great corporition has done
more for Centra!l America than all othér
agencics conibined.

HONpUEsas 1= VERY UONTFORTU XATE

Honduras is in a very bad way from
whatever standpoint ong views it. It has
a smaller popudation now (han i1 had a
ago, and it has gone to
wieek and ruin to such an extent thal
pothing but ontsule help can ever hift it
fgain 1o 3 plane where growth and de-
velopment are possible.  And vet it s
rich 1o natural resources almost beyond
T gInpon.

With vast deposits of minerals of all
kinds ; with untold thousamds of acres of
the finest tropical fruit and vegetable
lawds in the sworkl, and with vast areas
of magnificent graxing and coffee Tands,
Hendiras is at our very doors: It is oo
miles nearer o Chicago than that oty is
to San Francisco; it i closer to Yash-
itgton than Denver is: it is farther Trom
New Orleans to Chicago than it s from
Puertn Thirrios and Livingston 1o New
Oirlesine. A stable government for Hon-
dirras, and it must become a fdngdom of
plenty insteatd of a principahty of pov-
etiv] '

A KINGDOM OF FLENTY

Acrosz the border is prosperoms little
Salvador, It 1= as different from Hon-
duras as night i5 from dayv, It has o
population so dense that if ours were of
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Mueite Dpwes %) Voot Chalmers Adnies
W ARAC ALY, VENEELELA

This 5 grenf Inke, L['IJELF!EIHmIIJ.H' i |I'|'L|1;':-|:. I wedtern vV eneetely, 137 miles long aml

7% mitles biroad

half the water & sawourt
the entranes s the lake

equal density we woul] have aopopiala-
tion of o0 million i the contmental
United States ; and althowgh nearly half
of the countrv s mountamaus, the peo-
ple are able to get their living out of
what they produce and still hive a0 Taad-
ance of trade amoumting to about 33,500,
OO {1 VT

The Salvadorean pegple are different
from those of any other Central Amneri-
can Statee  They hoave a middle class.
There are thousands of little farms not
miuch lnfger than o good-sizel oty block,
and vet it is here that the real prosperity
af Salvador is created,

In no other wav could neardy 2 onllion
sonils fined sabsistence on 7,225 Square
miles of territory, neariy half of 1t moun-
toin=, Salvador has had i3 fevolationary
troubles, too; bt they have been more
bevanse. of bellieoue peighbors than be-
cause of internal dificaltiee. People who
cultivate their own lands have too much

=35

It communioates with the sea by 1y channels, cach obstructed hy a =ands
bar, Talt for whieh the lake woyld be pavagnbide h-r-_l;lrs.:u.- vicewiln, L
i felt i the lower parct of the Inke. and the water i eomseguently hrackash,

The infloence ot the tides
Ligt in the upper

A ity wmd seaport, feunded in 1371, ofF the same name stamils at

at stile to start a revialotion with every
change of the maoon.

THE HOPELESS NICARAGLIANS

Nicaragua is in the same condition as
Honduras. They have had reyolutions
there since the memory of the mhabitants
runneth not to the oontrary.  There
soems to be little hope that they will ever
e able to give themselves & good govern-
ment,  Here one sees 1 thousund oppor-
tumities for the development of great
wenltly,

Virgin  forests of all the precious
woods in the category extending  for
miles om end ; coffee lands where millions
of pounds of splendid coffee might be
grown ; stgar Tands which might yield
hrundreds of thousamls of sacks of sugar;
arel vet all stand idle. Wh? )

Ask the American coffee growers ol
the Matagalpa district; ask the cotton
growers of Uampo Santo, The revolo-
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ing to-spend millions of dollars 1in deep-
ening the magnificent harbor at Charlotie
Amalm; on the siand of St Thoamas,
expectmg that lere wall be a favored
spiet for the ealling of =hips after the hig
waterway is in operation.

Lying hard by the mam shipway from
Furope to the canal and being a free
ml_ St Thomas anticipates 2 great

m.  And it will almost certainly be-
come the Panpmii-hat distributing center
of the world. T have been in everv conn-

north of the Equator, and on this
island 1 gaw the mgeest Panpma-Tat store
[ 'have ever seen.  Itic probably the big-
gest etporim of its kind in the world.

WHERE 1S COLUMIEE BURIED?

Sante Domingo expects that it will get
a share in the great international com-
muerce that will move through the Pane-
ama Canal. Not only will it afford a
prest hghway for its exports and im-
ports; but will also constitute an impaor-
tatit port of cill for many kinds of ships,

Here one may see the house of Colum-
bus, amd 1f the conclusions of the privsts
of Santo Domingo are to be believed, his
very ashes. It seems that Columbus, his
brother, unid his son were mterved in the
Cathedral.  In after vears it was decided
to remove the ashes of the Discoverer to
Havana. :

When the Spiunards were fishting in
the Spanish-American war they took the
bones at Havana back to Spain and in-
terred them there, It is claimed that it
has since heen demonstrated that those
are the bones of his brother.

The Santo. Dommgnns afterward op-
encd up a leaden casker and m o fonnd
the inscription “Cristobal (olem, First
Admyral™  Other evidimee substantiates
the claam and was strong enough to oon-
vinde Seerctary knox that the Domini-
cans. actually dp possess the real bones
of Columbus.

The caskeét was openad for our party.
There were small parts of the skull,
vertebne, mibs, and femurs  remaimng;
but for the micst part there was nothing
but dust.  The bones still remaining un-
ertmbled would A1l about a quarter-peck
measgre,

THE NATHONAL GEOGRAPHIC MAGAZINE

UNCLE SAM AS A CUSTOM'S CLERK

Under the convention by which the
United Siates is overseeing the colléction
of costoms in Santo Domingo, remark-
alile resufts are being achieved. When
the United States sent the receiver there,
the customs collections in their entirery
did not sifthee to meet the needs of the
govermment and the repahlic was a bank-
rupt, defaulting on its interest and hay-
mg the warships of o European nation
at its door.

Chne of the early acts of the receiver
whs to revise the tariff rt duties
were cut o two and mmport duties were
lewered 1y per cent.

[Cnder the old tariff champagre was
admitted with o pominal doty amd beer
wite heavily faxed ; silks came in almost
free and cotton ni'gouﬂn Iwire a heavy bur-
den ; French sardines were admitted with
a low duty and rice was disdessed with g
very heavy one. T oput the burdens of
tixation on the poor masses and prag-
tically exempted the rich classes,

The revised tariff teversed all this,
And under an honest admimstration of
the tariff laws 6o per cemt of the reduced
tarifi gives the country more revenue
than 100 per cent of the old tarnff. The
other 40 per cent goes ta the Hguidation
of the foretgn debt of the country.

Hlartr does not expect much from the
Panama Canal, for here 5 the ane spot
in the New World where black rales
white, and (o which the tourist tide will
probably hever How.

Flere alsy there have been revolutions,
starting almost with each ¢ of the
mioaon. for a generation or more, The
countty 15 perhaps the most hackward in
the New Waorlidl. They never plant any-
thing. Haitl grows o considerable amonnt
af enffee. it it grows on trees which are
now the wild descendants of the trees
which were planted by the French eolos
mists.

Porto Rico feels that the eompletion
of the cannl spells new prosperity for it
Plans are an foot for & magnificent tropi-
cal hotel, to be bualt ot San i}'l.i:m. Bemg
hard by the natural route for-ships be
tween the canal aml Europe, it expects
to profit by the trathe as Genoa profited
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THE WORLD'S MOST VALUABLE WATER CRU?

1'?' the Mediterranean traffic before the
urks took Constantinople.
Criba also bs expecting vast apportuni-
ties for development and expansion grows
ing out of the operation of the camal.
The Cuhans are $o ¢nthustastic as to pro-
pose the cutting of & canal through the
island just west of Havann large enough
to accommodate il the shippig that
passes from the Atlantic seaboard to
Pamirna and vice ©rsd

It is not unreasonable to assume that
if the people of Middle America cun
secure fair and proper governmental con-
ditions after the commpletion of the Fan-
amp Conal, they can do what Cuba has
done in the 13 vears since the first Amer-
jeun intervention,

Since that time the number of people
s the island able to read and write has
increased 140 per cent. The mortality
rate has been cut down from- 33.08 per
thousand to 1264, and only  Australia,
among all the cotntries af the world, can
make i better showing.

The balance of trade has risen from a
deficit of $27.000,000 & year to 3 sarplus
of S3o,000,000. The mileage of machdam

49

roads has increased from 1358 miles to
g8, Sume $350,000,000 hus been spent
zince then in the rehabilitntion of the
conntry. And even then Cuba’s govern-
ment has not been all that it might be,
nor is it at the end of its possibilities of
progress.  Only a hare fraction of 115
agrricuttural lands are under cultivation;
only a part of its mincral wealth has
been developed, It might eéasily be male
for quadruple s foregn trade

Put assuming that Central Ametica can
crily be brought up to the standand of
Coba  today, ifs %nrrig’n trade would
amount to a full billion dollars a year
instead of a beggarly 65 million today.
[t would have 10000 miles of railroad
where it has less than 1,000 miles tciny.
It would have 5000 nules of macadam
roals as compared with a few hundred
today. It wonld bave a population of
Hﬁﬂ,n:m a8 compared with 5,600,000
tonlany

This and more will certainly come 1o
Central  America if good governmient
there comes opace with a completed Pan-
amva Canal.

IMPORTANT NOTICE TO OUR READERS

WING to the very lafge increase
in the edition of the NATIONAL

Gronparnare Magazing, the ca-
pacity of our printers, who have the
largest printing establishment i VWish-
iELon, IIw.s heen temporrily overtaxed,
with the result that the magazine 15 many
weeks late., In September, 1913, We Wl
printing 140,000 copies, whereas the edi-
tinn for January and February had leaped
{0 210,000 copies.  The present magnzine
alsn makes 3 larger book.

This increased f]]_l[lulﬂi‘it}‘ of the maga-
rine is very gratifying 3 however, such an
extraordinary growth was bevond all G-
culation.

Messrs. Juild & Detweiler, Inc., who
have so adnirnbly printed the magazine
for 25 YELrs, arc now lngilthing & large
new plant, which will be eritirely devoted
to the pri.nling of the: NATIONAL [}F.t.l-
charnie Macazing, Meanwhile, new
presses are being iostalled in their old
Iilding, and two shiits are waorlking night
and oy, Every effort is bemg mude to
catch up with the calendar, and we ho
e that the readers: will receive the
magazine more regularly than has leen
possible in the past two mionths.  Mean-
while. the mesihers may rest assured that
the increpsed edition will mean an even
more valuable and entertaining magazine.
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PROGRESS OI' THE NATIONAL GEOGRAPHIC
SOCIETY

The Reporty for the Year rgrz of the Director and Bditor, He Sccretary, amid
the Treinirer

LEWIRT OF ‘FILE DIRECTOR AND S0 TOM

HE results of the vear 11z weps

st pratifving i all departments

l of the Society’s work. In the

variety and extent of researches and ex-

plomations by the Society: in the number

of tew members ndded to the rolls: in

the |'rf|1.ruli.r1t1.,, mﬂumw ang educative

vilue of its magazine, aml in the amount

added to the investent fund, the year
Iﬂlﬂ surpassed all s predecessprs.

The expedition which the Soviety, in
cooperation with Yale University, sent
to Pern, under the direction of Hiram
Hingham, made 8 carefnl stuly of the
wonderful Inca city of Macehu Pichu.
discovered by Mr. |':T:I1F:h'|'-l111 in 111, The
expedition stayed in ﬂ'n.-= eity for niearly
five months, mappmg it in such deta]
that a model can now be made of Macehy
Pichu, which is one of the most extra-
ordmary archeologieal fmds in Ameriea
during the past 50 years.  The ety covers
the top of o high mowntain, belng one-
half mile long and almest as wide. The
budldings sre bult of blocks of pure
white gmmt:, mt together withoat ce-
ment.  The ]m{fiu ations by the Society
of the results of Dr. Bingham's expedi-
tion, which also made many other new
discoveries, illustrated profusely by the
retnarkable arcav of photographs that he
bromgrht back, I..uIT bring much honor and
credit to the Society for ite share in the
work,  (The Aprl number of the Mag-
arine will contam . Bmgham™s report.)

The expedion to Mool Katmad,
Alnska, to study voleanic conditions of
the mountain and neighborhood, was also
very suecessful.  Pref, George O Martin
has completed his report, -\.ﬁj:ﬂl is illis-
trated by a marvelous collection of pho-
togriphs showmg the levastation ﬂuml
b the voledno,  ( Published elsewhere in
this number: )

The expuedition to the east coast of

Hudson  Dav, onder the direction of
W. E Clyde Todd, did good work, and
its hiological and other stindies | should
prove valuable acqurstiions to) science.
The scientific volume of the Alaska
Criacier stadies of 9o, 1o, and 1911
was completed by the late Prof. HJLI h S
Tarr, of Cornell Universit "rof.
Lawrence Martin, o the Emmfnm af
Wisconsm, foud deliverad o the H:Elﬂy
late it the vear, It will be publighed in

131
;E'Hf present activity of the Sodety in
conducting explurations is most gritify-
ing: when we realize that until verv re-
cently the Society had no funds of its
own available to mantain researches,

THE NEW HBLUILIMXG OF THE =W IETY

As the Soowty has no endowment, it
has been the policy of the Board of Man-
agers each vear tooadd fo the rederve
furtd as Lirge an mmount s possible from
the annual recdipts, i order that the
society nught acoummlate n comiortable
surplus and thus be protocted o times of
nnapcial stress,  The wisdom of this
policy is now apparen, when, awing to
the mmmense ncrease in the correspond-
ence and business of the Soctety, more
accommodations are needed for its office
force than Euobbard Memoral Hall can
wowide, amd 'the erection of a new wifice

uthding for the Society has become b
perative.  In lecember, 1912, the Hoard
of Managers authirized the construction
of a ' new building on the large property,
which the Society had 11'rnn'h-il5c:il at @
vost of about S44.000, adjacent to Hub-
bard Memorial Hall.

The Fmance Committee, which the
Board charged with the duoties of pre-
paring plans, is now 1|:'ri1;|:1:-; at wark on
the designs for the new hmlding, which
will be convenient, well-hghted, and a
handsome annex to the beautiful home
given to the Society by the family of its

rod
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first Prestident. [t is'expected that ground
will be broken for the new buiding about
Aprl a4, and that it will be ready for
occupancy before November 1, ty13. The
huillg:.g and equipment will cost approxi-
mately Stsooon, exclusive of the land,
When the new structure 5 comjleted
Hubbard Hall will be restored to the
orimnal purposes for which #t was -
tended—an mesting-place for geographers
and travelers, for tﬁ: research and ather
committees of the Soclety, and for the
acoommodation of o vseful geographival
library of ready reference. The Sociely
lins several thousand standard ge ph-~
il books, bul owing o the crowdmg of
its present duarters, the solumes are for
the mast part stored m packing-hoxes.
Fourteen vears ago an able-bodied man
could walk off with the entire month's
eilitiomr of the rie on  his  hack,
whereas today seven freight cars are re-
quired to ¢arry the paper for printing
the current mamber of the magmzine. The
mumber of the magasne which contains

THE NATIONAL GEOGRAPHIC MAGAZINE

this: report would Bl a book-shelf 114
miles long,  This really extraordinary de-
velopment of 4 magazine which prints
iy fiction has béen made possible laorgely
becanse of the behef of the old and new
metitbers i the object of the Society amd
of the loyal support which they have
given to its policy of popularizing geo-
graphical knuwlulil:'gr, particularly as ex-
pressed o 13 magaring,

Daring 1gr2 there was a uvniform
growth m rew members and in receipts
of approximately .5 per cent over the
I:TL*-EEdihg velr, the largest percentage of
increase that the Sooety has attained
during the past six vears. | give below
a table showing the progreds of the So-
clety in s membership, in its receipts,
e its  eprmings, research expeniditures,
and investment for ench of the last six
vears. [t is there shown that the mem-
bership, the receipts, and the earnings
for the vesr 1012 were practically four
times. the corresponding higures for the

year 108,
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Thiz increased growth of the ‘Sm::et'y
will provide funds for an even more val-
uable magariné 1n 1913 than the So-
viety hos vet been able to publish.  Seve
eral new maps and panoramas, inciuding
another wonderfal mountam  panorama
by Dr. Charles I} Walcott, Secretary of
the Smithsonian Institution, and several
colored features will appear in early
murmbers of the magazine, Each number
of the magazine will contain  splendid
articles' by eminent authorties, dand an
caverage of from 125 to 150 of the mar-
velous illustrations which have gsivent the

magazing its unique reputation for mier-
vt and instruction,

The magazme has been purchasg
matertal m almost every part of the
world and has today one of the most
valuable ¢ollections of photographs o
the Linited States. The Society has also
a large wqupment of machines, wote,
which hive heen purchased during the
past several years amd none of which
appear an the books of the organization
ag aseets,  The Society has o eollection
of copper plates worth many thousand
dollars, aleo not carrivd ng assels,



PROGRESS OF THE NATIONAL GEOGRAPHIC SOCTETY

Thiere were published by the Society
during 1912 1,705,000 copies of the mag-
azine, the avernpe monthly edition for
the year being 142,083, & gain of 48,000
per month,  The sverage edition in 1911
wis §3.417: in 1gio, GREITL In 1900,
53833 In 1908, 41,000.

The Socicty is today the lirgest patron
of the post-office i Washington, exclud-
ing the povernment departments.  Thar-
ing the past year about 1,200,000 letters
and 50,000 postal gands were dispatched
friomn our office.  Approxmmately 225,000
remittances were made to the Society,
only a very small percentoge of which
were of 4 preater amount than 2. Forty-
eight thousand changes in the addresses
of members were made, more than 150
for each working day, and  approxi-
mately 2250 mail-bags of magazines
were sent out each month.

The condition of the advertising de-
parttient of the magazine 15 most prom-
ing for the eurrent year. Our policy
has been to limit the pumber of advertis-
ing puges and 1o refuse much advertis-
fng which we did dot think desirable.
For instance. advertisements of certain
medicines, foods, real estate, ete., though
carried by standard magaxines, are not
printed n the Namoxal, GEMRAPHIC
Alacamixe

The fact that the migazine Thas been
built up out of membership fees anel gub-
scriptions, amd has not been dependent
on advertising receipis, hns enabled us
(o be independent ; furthermore, we hive
aot had to mamtain an expensive adver-
tising staff.

Crir policy s to Hmit the number of
pitres 0f advertising to be carried by the
magazine 1o not moe (han §0 pages per
month.  Owing 1o the exceptional value
of the adverising pages in the NATIONAL
spockarniic Macazixe, there 1= now be-
pinning to be a great demand for thein,
and we expect shartly to comnmand 4
miuch more remunerative price per page
than has heretofore heen obtamalile,

The sucecese of the Society in develop-
ing a popular magazing for the diffu-
“stan of geographic information monthly
makes me believe that the Society shoalds
now undertake the publication of the
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wleal, or standard, books of travel. [t
seems to me that our aim should be to
eficotrire oo onew type of peographical
Iterature, Just as we have encouragedl

and estabhshed a new 1ype of geograph-

weal mdggnrine.  Ouor facilities for illus-
trating hooles of trayel and For distribut-
ing them are unequaled.  The miarkel is
fiooded with bhooks of iravel every year,
most of which are rmubbish and not
worthy of even a line of note in our
eriodical. They have a very small sale,
ause soomany poor books of travel
are published that the very rare good
hook s Indden in the mass of worthless
mizterinl,

If the Society adopts the policy of
printing exceptional studies nk foregn
peoples, such as “Farmers of Forty Cen-
turies,” by the late F. F1. King, we shill
undoubtedly  receive applications  from
authors of such volumes who will want
to have us undertake their poblication
becanse of the distinction that n wark
approved by the Society will merit from
the public. We have such a tremendous
field of remders that the Society ought to
do all that it can to. place tuﬂ'f::ﬁ go0-
graphical information before them,

(hr aim 1= to make the mugazine a
souree of desirable and nseful geographic
mformation to every intelligent family
i the United States, and we believe that
this ambition can be Tealized,

If the Soviety throogh s magsope
can get the average fman and womian m
the United States to read articles ke
the one on “The Wonderful Canals of
Ching,” in the Octobér (1or2) number,
we shall be doing an edwentional work
which in importance cannot be overesti-
matesd.

The magnzine is thias becomng one of
the greatest forces in the world for o
hetter understanding amd appreciation of
other peoples, and for the promotion of
international good willl And in this con-
nection T guote fromm an editorial m the
Boston Herald oz follows:

“The National G plie Society of Wish-
imgton, [ C. s daing 3 work, through the
monthly pablicaton of s meguzine, which no
fntelligent man of woman can afford 1o remsain
senorant of. Geography by bsell is ordinarily
thought a dry subject. Geography, on the con-
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PROGRESS OF THE, !

trary, based on geilogy or the vivid presests-
tion of the great physical featores of tho earth
o which ‘depend  all civileations, eustoms,
avocations, sciences, and lteratures, casily b
comes one of the most Heecinating of studies,
ur even of mere cursory skity of reliling.

“Strange to add, m s beariig on such af-
feetioms of the boirt as atdent love of countey
and parriotie pride In its great forcordained
destinivs, here {3 an agency the force of whih
cannot be overstated, lodes), the modern m-
novatinn of hatching chickens by  inculators
metead of hens i samply nowheore compared
with the avstem of hatching patriots of the
stamp of Willizm Tell by peological grography,
as exemphified dn the faith and works of the
Nationa] CGeographic Society of Washington,
& HL oD

“This i+ o wildl paradox. In frath, have
nol the gravest histormans msisted that the rea-
sl why there s no snch thine as the existence
of patrmotle sentiment 91 Clong s sololy duos
tor the fact that the boman heart = crapable
uf loving a0 million fellow creatures one
knows pothing abeout? They are a pure no-
merica]l abstraction to 2 man.  OFf thetr hees,
languages, aspirations, fovs, and sorrows he §
wenosant of every conerete o, anless that
they all wear the n::lmu:l.l pegtat] ; -and =0, even
this danghing appemdage is not potent ety h
to bind the people 1ogmber in the chorrds ol
pniversal love

"Tust the same used to be ussertod of the
Unned States of Americae  The States wore
ton big, too broadly dispersed, oo di'i'llTjiI\;ﬂ'ﬂ‘l
i lerests, for gny one o be ceapable of oy
wgg their mualtitwdinbas populations as {fellow
counteymen. Al thi, however, 4t ANy TBte [f
the eves of the Natdonal Geographic Society of
Washi tan, i now raphlly being done away
with L 8 petting effected through a wivid
ﬁh::u‘i o the visunl imagination which s en-
shiing us all o see, m the mind's eve, omr
whole country ot onee and a3 a whole, The
aupendoss national emerprines alréady  com-
pleved, or aliot to e Tnavguristed, are fast
anniliiloting all Tines of Hn‘rEr‘:lf:IT'lmn] ifiwiziom,
and enlisting tho minds and hearia of the scat-
tered millions i vast umdertakings tn which

all ghare s common interest and comimon pride”™

ln conclusion, vou will permit me to
eall your attention omce more to the fact
that, notwithstinding the wide range of
geographic subjects included in the maga-
zine, covering archenlogeal, gealogical,
politicial, and historical themes, the stan-
dard of accuracy of fact has always been
maintained. Tt is the reputation of the
magazine for its unquestioned reliability
and mmpartiality that 18 Iargely respon-
sile for its papularity.

The great suceess of the vear would
not have heen possible without the cor-

NATIONAL GEOGRADPHIC SOCIETY 250

dial codperation and help of the assistint
uclhur Mr. Jobn Oliver: La Goree: the
assistant treasurer, Mr. F. B. Ei_f.’]'l’_ﬁ!]-
berger; the assistant  secretary, Mr
Genrge W, Hutehison, and all the other
members of the office fnrc:q-:, to whom
gr.ﬂriul acknowledpment is hereby made,
tiully sulnmitted,
Griagnt Tl Grosvesor,
Director and Editor.

RITORT OF THE SECHETARY

The vear 1912 shows a large incresse
m the membership of the Nattional Geo-
graphic Socwety and a general wmprove-
ment 1noate condition and work,

The number of members December 30,
1911, was 1T02,051; the mumber 1r1.|[r:l
wpodt their own apphcation from Jany-
ary 2 to December 31 was sg,161; the
lonses by death, by resignation, by non-
pavient of dives was 5876, There was
also a oet gath of 8,020 nthe sumber o1
subseribers, makmg a net increase of
58,514 members and subscribers during
the vear and the iotal membership, in-
clurlimg life members amd subseribers on
December 31, 1012, 160,565,

IMfty-five new Dbife members were
elected during the yvear, making the total
life membership sos.

The membership is distributed through-
ot all the States and Territories of the
LF niun., and ineludes about 3,100 i the
histeict of Columbin and between 1. 30
Al 400 m the Philippanes, Flawaii,
Porta Rico, amd Alaska.  The member.
ship in fﬂrﬂgrl countries 18 3,550, and
tepresents 30 different countries, nclud-
ity mest of the Faropean countries,
Egypt, India, China, [apan, Australia,
""uw Zealand, and the various Central
and South American countries and sev-
eril West Indian ishinds,

The membership in Canada is 1,530,
in Mexico 550, m Cuba 350, i Hurope
2,300, Central and South America 350

In Jamuiry, 1912; Mr. fames Bryvoe,
the British Ambassador, was eleeted an
honorary member of the Society,

Hespectfully submitted,
Q. P. Austix,
deridary,
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HEMIHT OF THE TREASURER OF THE
WATINN AL GEOGRAPFTILIC
SOCTETY

For the Fircal Veor Baayg Pl eremilrer 31, ipid

RECEIFTS
Cash, an dabown by etemenr of
Decombor 41, 1001 ..o oaata A Arhuga
INME sosvansnn -im R T3
Tife mnmhq:-nhum :._5 i 55-} . 27000
Mucarine sobscriptinns aml anlen .. :ﬁﬁuﬂ
LECEES cvcnaivnrnnrnnren - &
Advertiving . ! vanscrmneh AR
Interest on ine :.51113 l:"lltn il 3.45H.55
Interest on deposin in bhank. . . o
POhBDCIRIONS socsssisiansasssnssnse - SHEALLOR
L e I A e LB - 1L3%5.M
SN2
MFTURSHMENTS
Hha;:ﬂm:. rm;:-rr. 1rnﬂr’inp:. articles,
e .T}ll:l:.r.u!:tﬁ]
'P’ﬂun&—m: rnﬂnm: " m.n_n.um 1 3,000 0
Postage om letters, 10 oeeonseaae 2480700
Bafaries and servides. .o caiieicaas 54,331,090
Printing amd stutionery . . iyl ih.ual'.'l ird
Lothilii o samnavnssnnsisasnsonss - ligy.s2
Hubibard Mrm:rml 'Ii-I-EJi cuesanses  DLEEELE]
Pubilicatioms, acvenes, LIH.I:II_I‘I'tI.'I:H.l'!.. _
WALN, BlE. e ueeesonssmenesnasneen - S0 08
Research -
Alaskan glacier expeds=
tion, 1001, cesprs  BP30.4R
Aliika t‘nh::lnr- l:li“:‘-lh'
e R A . 50000
Poruvian  expedition

TIEE vvavansnnsnsness DRI
Hudson Bay expediton

LT Ay s SN O
[ st romenity, researcl)

expeditions ... .. R (%
T L s Ten g SR : 4015 .
Y RV 1174076
Advertining CommaEsinm, oo ae v 3300..33
LADFAEY - v di-rins i M)

investment nmmnr., |mr1.ll=|.u: nt

tonidd, amd roal-estale notes =c-
cuted by first morigage. . e

E'L!l;.‘ﬂ'pﬂ'{:nt-
BINEEY soei siassaws

40,001 .00

1 - B0LE77.75
Machinery -ocveaveoess i..gu.:,ﬁ
o SHND - 13
LT S R 2,047 .t
Caah lann-u in l.h-l: W:r.ﬁllmaa-mu )
Loan & Trost Company., PR 2 k. -

GROGRADHIC MAGAZINE

ALAETS
Inventments, Goneral Aovounlt

U notes, secotrerd ln' ht'-a't nmr:r.nnue
af feal astale. .

Mo

I 8500 honds, E’amm’l
Traition Co., 3%, at
prrchase price., .

B S50 bonds, Washing-
1 Gas Laghet Coy
5%, ol pitrchase price

10 G500 Bomis, (eorge-
town Gas Cii, 57%, ot
parchase prive. .. ...

4 S1o00 bomls, Poe
toamac Electric
Power: Co., 51, at
puarchane prive,. . . 413500

— e

S47.300 .m0

Frsidiye
453875

3A4IT <50

140,520 . 0m

Heal estate: .
Lot 45, suare (HL ot
rliﬂﬁﬂ prace. oo R1E AR O
Lot 4fs, sguare 143, st
purchase prioe.. . -..

Lot 47 siquure (Hy at
purchase prace. . ...

0, 145:22

£S5 Hyr . o

430,17

(newvatmente, Life Membership Fund

g teal-estate modes secnred iy

FIPSE INOTIRAEE. v cmvansansn s FERONN,00
Publications on hand, cost price. .. 20730000
Cush M the Washington Loan &

Tt Dot ity . o vone=sseceaanns 21.130.47

Total assers wveur eniding De- '
BT B s ssnsibanstnnnn EL??M
Totnl assets December A1, 1002, . . F77of. Gy
Total assets December 35, 1911, .. 120.237.00
Increase it assets i 1 . ... __ﬁm_q._gr;

LIASILITTES
N o,

Respectfully stilanitted,
Ixa, Joy Epsox,
T reasurer,
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JEWELERS SILVERSMITHS

Pearl Necklaces

gl
i

HE subtle variations in {:f.llur,

T e R e et

lustre, shape, and texture of

Pearls explain the necessity for
most expert judgment and infinite

i

|E[“-':_1% I

patience in grading and matching.

We now invite inspection of a

3 lurg{: nt‘.lﬂ'lbﬂr nf Fﬂﬂ.ﬂ NEEHﬂCﬁ
= of exceptional quality, many of
== which have required years to com-
e

|

fill

i

plete.

Particular attention 1s given to

I
|

i

the enlareing and improving of

necklaces.

Pricer never figher than prevai!

!

_:1

i

elrewwhere for egual quality.
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“Mention the Geographic—It identifies you”




One Glance Tells You

That This Tire
- Can’t Rim-Cut

There are no hooks on the base: as

with cliniher tires

The tire is held o by oour patented
tealyre — by ax Hit handes of  1of
wires, vulcamzed mto the tire
|".-L .rl.-.l r1'.:|'r-;u- ‘.||r_' b |'|:1--;- -

Aretchnlile

S0 vour removable rim Hanges are
-|: |_|| LITT &1 i :"I...I|||.|I_ 1|..l. |l'-'|'|'||||"J. s

'-.'.'||:-. I|I_I] :,|.||| Fires

Ardd the tire, when whallv ot nartly

defated, réstz om g coninidesd] edee.

2_That This Tire
Can't Skid

These deep-cut, sharp-cut block: pre-
seit toy the Toad sirface cotuntlecs iR s
direction

aril  aneles, facine  evers

They pive a ballilog grip,

e tread s Jdodble thick, and the

extirn tread 15 of very timieh rmmbber, 20

the nom-=kid featiare luat<

Ty Brlorkis [1IECT Al ‘.||1 |'IL|__--|.', s the
strnms are Jdistriboted over the falivie
the same as with smooth-tread tires.
That Goodvear feature mumetreely in-

Crelses r.!':L' Ii fa Ot 4 onem-sletd tire.

~ That This Tire

Is Oversize

I'."'.'-u' -.:_'. [ H | ||1 F ool over=ize '|:i:..|=
LAl Il'-lj CENTIWAEIS Y Wil s1X 110 .l,;.L..._ ..]-
the actual oversize, in

18 Capacity, o D [EL T Tl el

II - - - ]
clinchers ghows

Evern 10 per  cent  oveérsize, under

average conditions; adils 25 per cent Lo

e SN |'|'||il'_'iL:._:'L' it takes LafeE Of VOourr
extras It saves the hlow-nnts due tn

owverlosdimer.

Nooneed o take any one’s word for

these things. Omne glance at these tires

at any Goodyear shop will priove them

i.". d et

“Geographic readers may depend upan the character of our sidvertisers."”



10% Quversize

Users Will Tell You
They Save 48%
ZEG,GGG Knnw :!I.rl.lllil'._li-.'_I'_”r_llﬁ-l._r-'. -_:'!___I-I-I':_'I"-?‘._'I-I'I. by [nCreasing
SR T e R S ._":l. N 'TL.“'l. Htes thre savibg i-L._'I!-:-;.:'.

Fliese facts tell the verdio: How to Prove It

I'-'li'l'll HiFs v BaLE _I|||'|I v Ers i B

b The way to prove it i o make 4 enmpar-
Last vears sales by far exeeeded our pre- i, s himdeeds of thossands have idone
vious Iwielve years putl together Yeu the (e =ales bgurss tell you whad their judg-
temand excendod oor odutpuat Ty gomme o, 000 menl has been Al vour own PVes rEn see

Lires Ehe ayrarent pldvanbaees
s por contracts now mande, nearly hall ol Fignre what it wonld mesn if these bires
b yeor's new cars will go out with (sOo- I smvee vom 8lmost ball sour tire lalls. 18§
LERT - EERRET AT EELL TR ||-:| |-|.I g odr
Average Savings Fiie thirteen yesits. we have el this Deled
that the ire which gave the greatest service
M 1he sume caf, ummder the Aot wiilt ARRET lcomie the favorite tire
FoTEe, THeE 3vVED vaviie throurh Xo-Bim- We | ¢ g the Ume when Gonddvesrs
Loear L gt hall one s tien | huezbad | per conf of the fire tro
BV mi cars and on some fobds  thi We lave seen the demand ke enmrmdoiis
EeEars  erormiiis  mlleEaee Chn othwer cars sirees. until (s oire suteold a2l
which are under-tired, the anlegee will bie fess wow, Tor your own saks i ask  your
But the dverag r. I npnrel fi of,  Aml Fal I waur wer
| i atl ks

No-Rig-LCnt tives save every penny (il Write for the Goodyear Tire Book—14th year
FIM=CUITIg couts edition. It tells every known way lo save tires,

(JOOD “YEAR

A IRON, OFID

No-Rim-Cut Tires

With or Without Non-Skid Treads

THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO

Branches and Agencias in 103 Principgal Cities Meore Service Stations Than Any Dther Tire.

We Make All Kinds of Rubber Tires, Tire Accassories and Repair Outfita.
fain Canadian (Hfice, Toronte, Out_ ; Cenadivn Faclory, Bowmanyille, Cnt. LS

“Mention the Geographic—It identifhes vou.”




Each a Lucky Ca

By R. E. Olds, Designer

In every make an occasional buyer gets a lucky car.

No repairs, no breaks, no troubles.

every strain.

In Reo the Fifth such things are not luck.

$200 per car to insure them. And this is how I do it:

Making Sure

I know, m the Orst place;

siter 20 yoours spent i boslc-

mg cars, how muoch strength

i nisedhed

T ||!.]| "'ll:ll_'l:. 8T !Illll.l I

i - i
il 2o pier cent.  Eoch drivs

g piort, Dy wetuidl test, @

mude ample A5-harse-

nower:  1hat leaves a1 ble
mairgin of safet
iy make Sure of flus

strengih, | Ewive anhlvie o=

LR e 1.." i1 J_Il-r-:

[ test my gOoare inoo crush

s |||'|."|'i'" | _-" r“'-.'l k=
|'|'||'|.
[ test fivy sprEtiEs (0 Rile

agther machnm {OF PO

Yibirtions

Costly Extremes

[ Keo the Fitth 1 wee 100
drop [orging sl cast
FEEES | bt half as much,

hut & casbimss offen has ;

hidden Baw

15 roller bearings,
Thae

CORE OTEC-

T

Timken and Hyatt.
sl bhall hearma
fth &= much, ot thes often
hreak

I use a1 $53 magnetn (o

szve b troihles

= S

| douhly heat my earbo-

retor I dex]l with lonw-geraile

[}
poalr L oK

A centrifogal pamg 18 #m

plaved i1 this Sir 1 ihdure

perfort erirenlatiomn

| use hig tires o cut yous

tire expenze. | have lately

alddod W0 per cent tio my tre
col to add Of per cent o

your tire milenge,

Endless Caution

Clur fmitary fprocess -

sures ti cach car almiost s

tisasaml tnEpsertines,

116 Tesind. Pare

Every part stands

I spend

HIE KT |||r'|E s IT] :I.II'! A G

Nt Wi ECT EIRTCT SR CTITIESRSS,
tepingd OO

i hisita

Faih cnaine s

Feisrs oy liliseks sl
s -
lhere are nve

inthe chipasis

lone-continned testss
e N 111

pmotlime 1= eviEr mir-

rpeid, | Chir otitpul &5 Bmiied

b 20 esrs daily y B0 man

Thes: thines ure
TR

ROFEY Civkl .|i

|"l|rll|_'[':i
RIVE, il To e neces-

this car ahout
& N

E HETITE

Hut they save the wner
lmmenaely more 0 repain
i upkes,

=i we oEive Dy factory
ofhciency, by biopldmg ondy

maEing ol

el I
OWTE parte. And we pug
that savimg, for your sake

o these hadden pars

“Geographic reader=

may depend upon the character

of our advertigers.”



Ideal Center Control

Beo i - 1 P s the aaie hie Dasass - ot 1hi Lil'ﬂl Eﬂ'ﬁﬂ.}r EEH':E-

ithriat i b he A :‘-_||-;_'.':. cid Omr
w3 _ Luxurious aeh ey
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| - |
| e topnesu s rosoamy, th Sold by a thousand dealers,
¥ : \E& o i Write [or our catalog of the
' i | 1913 model and we'll direct
A=t f1 i : il Einkied you lix the nearest one.

R. M. OWEN & CO., General Sales Agents for
REO MOTOR CAR CO., Lansing, Mich.

Canadian Factory, St. Catharines, Ont.
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The Telescope of Speech

The astronomer, by the power of his
T.-.‘l-;.'i:-:_'urlﬁ:, becomes a reporter of the
movements of a hundred worlds
greater than ours, and the student of
celestial activities millions of miles
away.

He points his instrument at any
spot in the heavens, and his sigrht
poes rushing through space to dis-
cover and inspect a star mtherno
unknown,

Up to the power of his lenses, his
vision sweeps the universe.

As the telescope may be focused
upon any star, so the telephone may

be focused upon any person within
the range ol its carrying power,

Your voice may be directed any-
where in the Bell System, and 1t will
be carried across country at light-
ning speéed, to be recognized and
answered.

The telescope is for a very limited
class, the astronomers. The telephone
IS Tor everyone.

At the telescope you may see, but
cannot be seen. Al the telephone you
may speak and be spoken to, you
may hear and be heard, By means of
the Bell System this responsive ser-
vice is extended to the whole nation.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy

One System

Universal Service

"Mention the Geographic—It identifies you.”
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STEREOPTICON

No

miatter whete, when, or underf whiat conditions

H fnd che Facder the most sansfactory for o multitude of ‘reasons.
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Why the Victor
R s Best for YOU

ol tntend to se o stefeaptican,

bt can be meed with smidfactors Fhe v hoele futld 1) Ll Is 1 Erysctitd
| results anywhere, il brilllant, L ttach TR
[t 8 (gt aniad eonrm e, [ e Bight tn svessly atacl =il e A
[t eim be used by B3y ol i hangeil fry ¢ Will not crack |
The Geht i pernmoontivalipned AL Works an any distuncy
Al faeti £ Prlmafarcmal, Cannot be shortseiremite]
Lad wm wand the Victor Bool, It i« i abhot thiy remarkoble sew thatmting device.  Wnte roduy
VICTOR ANIMATOGRAPH COMPANY
IOy WU IO BV N DAVENORT. IDWA_ 17, 5 A

Plan NOW
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FOR YOUK

191 3 SUMMER HOLIDAYS

along the Soo-Facithe Line

il Buaa BN
WRITE FOR THFEE SO0 L“!'E FURLICATIONS
wim the Lany |' Hiunls nm IIJ.:I'.'_ii.'\-| |
F.|||F and Valleys, 1k oa by the Way, X

Tnp that Soo Took,
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_ .
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Take Your Friends
Traveling at Home

The use of the E-Ellﬂ]:ll.‘.imn.. the Perfect
Stereopticon, insures the delights and
educational value of travel to every-one,
anywhere. Any gathering, at home or
elsewhere, canenjoy the world's beauties
and interesting places as revealed in
the vivid, brilliant pictures projected by
the Model B.

Bauscl'i"& omb

Balopticon

[t throws sharp, brilliant pictures from or-
dinury lantern =lides, or you can have your
own photographic negatives made into
slides. Made to last alifetime. It is moderale

in price and simple in operalion.
MODEL B BALOPTICON. equipped with sprelal mre

lamp. 4-ampere tleostat, cord anst plug, $21 m]

yumupleti, in s=lsl trevaling case - -

MODEL B BALOPTICON, equipped with special
lowal Mards, incleding connetting plug. oo

4
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Chairs

ROM Canton, China, come

these artistic examples of Oni-
ental eraftsmanship—"'*hour-glass
chairs”’ —suggesting in every line
cool and restful repose.  Graceful
in design, sanitary in construction,
and inexpensivein price. The ideal
choirs for summer use. Woven by
hand, without a nail in their entire
construction—prices, $4.50 to $12
each.

Send for Beautiful Booklet

Nlustrating in colors the various designs of

these unigue chairs, tables, and stools.
Address Drept. A.

AAVANTINE&-CO
e MR

Faraldpabed! 0T Y rame

Beston
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?'I'Ir“f[-q out for you hourly, on a weekly chart, every weather chanpe 17 1o 24 hours [/
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\ m! advance.  Recognized the world overas the standard of relibilitv. No. 2305 .'J
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? Leak? No."Sweat”? No.

Write? Yes!
(DH Y doesn’t the Parker Fountain Pen leak or

i sovemt | Because it has o curved feed-
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LFEOH | Ml EE
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And how do=s this Loy Uurse berp the Yarker
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PARKER JACK-KNIFE SAFETY PEN
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Parker Pen Co., 94 Mill 5., Janesville, Wis.
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FOUNTAIN PEN
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Condensed Soup

ECONOMY of SPACE and EXFPENSE
———

PEA SOUP
HEAN S0UP

LENTIL SOUP
In 141k, 1,2h, and 1 Ih rolls

Knorr's
Compressed Evaporated
Vegetables

An absolule mecessily far lang voyages
TEN VAR IETIES

Packages of about 5 ounces each
20 packagesin ench hermetically sealed can

Knorr's Evaporated Sliced Potatoes

In tins of about 16 1bs. each
hermetically sealed

MEYER & LANGE, New York, Sole Agents
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METHOD
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Only the moat snnitary of refriperators |
should he weeeptable in modern resdences. |
| The health of the family of ten dependa on
howr foods mre kept o ho, westher, The dan LT
; af taliting or painoning of foods by sogy,
Htagnant alr or gthe linings can be mhiacrlutely
preventad by installing it your home s

MECRAY
Refrigerator
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the new profession
Tree Surgers

Mol oyvercrowded and ofers aplendid

and unusmd opportunities o honos
shiie yeung pere,” Arrs e 18 Sulener oo
har= anpemls] Ligh menmils. b= of 25sa® § Tl T dm
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SURGERY

DAVEY INSTITUTE OF TREL
Rex 7 K=t (i

DESICNERS
AND
BUILDERS
OF
HIEGH.CLASS
MEMORIALS

BiEmDSh CimETEnT. BrEsbbsn

BOOKLET ON REOLUIEST
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FOREST PLANTING AND NURSERY SBTOCK

OLIVER BUILDING
143 MILK STREET, BOSTON, MASS.
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THE BASIS OF ELECTRIC VEHICLE SERVICE
IS BA'ITERY DEPENDABILITY

our car '1'.:|_-. he beantiful to look at, easy of control, comfortable ; but

i

nnless the hattery 18 diepe 11.4!11_ il else 15 nseless,

The 4 ’ EJC id¢ Batteries
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Use the ** Exide "' Battery for Gas Car Lighting, Starting or lgnition.

R T - - " p——— - |
[ .-
i - . — —— II. i

“Mention the Geographic—It identifiezs you.”



—

'l-lll
Z

LA A

I1 a .I-.?}
.'\-_ -.-

—
s

Siar

He

=

a f -

——

-y
sl

m Ll
T oo

i

&Ll

Lo———
':|ilr

e

- -
T

u“l‘
e ':'1 E

=S
Wy

SRR
SEaee

| .
- T =

S

Tagl g
AT

=

=

Sixteen years of unchanged unit
construction tell why Goodrich
Tires are the best for your car

SMORTY-THREE veurs of suceessful rubber mamufaetar-
g wre iy Goodeeh Fires - We made Lhe HriHirHH Amen-
can clincher automobilé tires. That wis sixteen Ve

o, when automobile re-making beoan,  The t\-,tlnh_“u,p"
yvears of ralabier EXPETICTEE that lad preceded were erystalized
in our principle of UTnit Constraction,

This principle demonstrated its souwmndness from the start.
and Goodrich Tires alwavs have been and alwavs will be so
made.,  You know what you are getting in Goodreieh "Lires—
they are a protection to your sutomoebile. and they give vou
comtort and mileage, '

Goodriclio. it Tires

Dest i the Jﬂ.ﬂtg Lun

Made as a Unit Users’ Opinions a Unit

Unit Constrocetion soenns just what Cioodriel Tife ieers are o anlt in
i save=—eneh Drondneh ‘Dire gomeide  recommending theme  Over n milion
as a unit., The unit es peevalds bn  Gomdrich Tiees didd net satisty the

the placing of the Javers oftine rubbor-  comnplete demand o 19120 Our o
impregnated tabric which build pp the  creassed) faptory facilities will esnable
ok bone of the tire, sl (o the fin-  os to taike eare of the moch ereater

shimg with the thick, toash’ tread of  demond Go 2918, Makers of 175,000
the putest rabbeewhich is componnded  of the $00, 000 pew autmomobiles whiel
in wway our focty—three Years of knowl-  will be marketed i 1913 have slready
edge: of rubber o mnkes us koow will  contracted Tor Goodrich Tires,

riesfal rosal wear, . .
e Fully all the sutomiobile cutput of

The result fs o unit tie which is 1915 will go fromy maker to buyer
beriiind L Tive both reststanee and re- with Ciowsdeterh Tires as the (T FLYRTTY
silleney, as both tire wsers nnil noto- apocilied equipment.,

muhile makers “ﬁh!}_ h'}r their chilee, Tlits lLI.J']"i'-.':IIl.'JHIinLr verdiet of antos

Fach layer of fmbric, each strip of  mobile maloers and ownersisthe most
rithber—ecvery parb ol a Goodreich ' Tire, tremendonsly  convineine  arpument
s placed just as accurite knowledee  vou enn desire for the advantoge to
nf the demands to be made ppon i vop, as n tire wser, in Goodrich Unit
demonstrutes = best, Construction,

L 1—“—| e 1T

%o

"Geographic readers may depend upen the character of our sdvertisers.™
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Cured as a Unit

The eritical point in making a tive is the curing—the vul-
cimizaing,  To be perfectly cared, rubber requires just so
meh heat—anie.

Goodreh Tires are cured asoa unit,. Body and Lread are
cured together in our voleanizers under proper heat. The rub.
her impregnation ol the fubrie strips, the brenker strips, side
strips and the thiek, tough tread, in this most particular opee-
ation, Hiterally become ane tire—n nnit.

This is the seeret of the pog-stripping of Cioodrich treads,
Oar unit coving: converts the Built-up fire into an integral
structure, strong; full of Tife, We waouldo™t cure the tire twice:
sy more than vou would bake o pie twice.

Wear as a Unit

[ Gondrieh Tires wenr unitormly, Curing them gs
o i units unities their strength as well s their buoyaney.
L The thick, tough teend—extra heavy and extrs

strone—heenuse of the amt cuving, s perfect ot
eviery point.  Oneineh wedrs the same as another.

The Goodneh anit construction gives the same
dependable staunchness to the body of the tire—
the msiwle.  Body smnd tresd are one—they eannmot
come apart—they hold and wenr tooet her,

Whis is il bhe biee tser wanlts,

For all these reasons you owe it to yourself
and your car to buy only Goedrich Tires

If you are an esperieneed antimobilisg sou kpnow fmmediatels
the valud th voo of e vordivt of thie makers of nearly half the
VS onit st of omrs,

1T vou are ooty thair degision, eopplicd with that of hand reds
af thoisands of l"l!]ﬁ'ﬁl‘”l‘i"ll wseilisriats, = worth even muore Lo
3 vou,  Dlon't get vonre Live knowledge Trom fulure expierienee.
Beoefit now by the expernenceand judgment of all this majority

l'.fmmh ol makers and tire useres, and bevin with Goodrich Tirda,
IAF i%i I
h"‘":':u Gl el dealers and service stations everywhere.
Himnif
S The B. F. Goodrich Company
| - Akron, Ohio ﬁ

S T Al R R
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Purldrd Central Bodrd

Answered by the Packard “38”

i '::

|  Why is a Packard at its best after thousands of miles of =

| hard usage on the road? = ‘
Why will a Packard run so long without mechanical |

|| attention? 5

| Whycana Packard run 30,000 miles without overhauling? || =]}

| Why may a Packard owner start on a thousand-mile [|=

|| tour at a moment’s notice? =

Wh:{wiil a Packard bought this spring have a higher
|| relative cash value next fall, next spring or five years
hence than any other car purchased at the same time?

Why does the discriminating buver demand a Packard?
| Ask the man who owns one

e R

T _;rr=l=_——j|-an|=H1Tl=ﬂ_=mFgrln_lﬂ_1rrm1?nlrm-_ml_l|_l|-l|l|l-||7|=-m

%
o=
| Bt " ™ e ©
‘F;a__zz I Here are some of the 38" features looking to |
Eéi safety, convenience and Maximum Service: 1
2= Left Drive Short Turning Radius :
Electric Sell Starter Six '[.‘-]-'II'EI[!E':'IHE Perfected E |
Electrig Lighting Diry Plate Clutch I '
Centralized Contral Forced Feed Ol ;
| Bepurate Magneto Ignition Extra Lerge Crank Shaft !
| Hydruulic Governor Biz-inch Depth of Frume | ;

The Bridge Bailder's Factor of Safety

The sum of these essentials is to be found in no other car. This
comprehensive solution in one motor carriage of all the chief
problems of recent years compels the consideration of the
critcal patron,

e R

|
-
ol ﬂ_% wgeywngen o f e
-

Demonsiration by any Packard
i dealer an any kind of road

Packard Motor Car Company, Detroit
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THE FAMILY'S GIFT
TO THE DRIDE

Wedding Silver
Dinner JServices
Dessert Services

Tea Services
Flat Table Silver

Table China
Table Glassware

Jpecial Photographs of Individual
Fieces and compicte services

WEDDING GIFTS

can be selected by ‘

ihe Jar awsy” purchaser
by sending {or

THE HAND BOONA

which sets {forth by
engraving and description
many beaudiful and moderate
priced gifts, ncluding

WATCHES, CLOCKS,MAHOGANY § NOVELTIES

A requestwill bring by rewrn |

post THE HAND DOOK or

special PHOTOGRAPHS of
any specified article.

BAILEY BANKS & BIDDLE (O

Diamond Merchants, Jewelers,
Sitversmiths, Heraldists, Stationers.
Chesinut Street, Philadelphia.

1 T




COLGATE’S

ohAVING LATHER

STICK - POWDER - CREAM

W hichever method you prefer—Stick, Powder,

or Cream—you find in Colgate's the fullest
measure of both comfort and economy.

They all give the same creamy, " smartless™
lather that softens the beard while being worked
up with the brush—no mussy “rubbing in”
with the ﬁngr_-m 15 NeCcessary.

There 15 no waste.

Shaken on the wet brush, the last puﬂ“it]r

of Powder 15 as good as the st

end of the tube.

Those who favor the Stick find economy as
shown below.

L.earmn the comfort of 8 Calgate shave
by sending 4 cents in stamps for n
trinl size of Stick, Powder, or Cream

COLGATE
& CO.

Dept, &b

199 Fulton 5t
NEW YORK

1r'll F mr i H N

The Crearn can be E-;qu-eezec]. out to the very |

Economy with Colgate's Stick

When the one you now have |s
ne=nriy used up, wol i and preas
it firmly aon the end of the new
Shek. Dstave—and vou Use every
it inatead of hanvimgtothrow away
the lust half tnch ar oo as usual

FRESH GF MDD & DETWEILES, Ik, WARBMMSGTON, O, B,
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