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THE VALLEY OF TEN THOUSAND SMOKES

An Account of the Discovery and Exploration ol the
Most Wonderful Volcanic Region

in the World

By Rosewrr

F. Gruioos

Ditikctorn OF THE NATIONAL GEoGarine =octrry Karasr Exesnimions op
1915, 1010, AND 1417

Hoting acloeved the distmchion of g the
Katmas and xtudy sts actioe crader, the largest o the woorid,

first explover to ascend At
Mr, Griggs, o the

GroGrarie for Janiur ¥, 1917, gove a detailed account of the region m Alarka

affected by the cxpleision of this mountain,
comic eruption since the begnmmang of rﬂurii-"rl' fstory.

roliicl toage the most tremendois vols
In the present arhicle e

makes Enoton fo the members of the Naewety the wenders of Wi gigonfic safely-
el avea ud;ul.ur for Mt Katourd, solich he has wamed the J’ui.i'u,.l of Cen

Thovwsond Smokes, dscovered and explored by

¢ peditions.

HEN the memhbers of the Kat-

mui Expedition of the Nabonal

Geopraphic  Society,  looking
through Kotmuar Pass, first beheld below
them the Valley of Ten Thousand
Smoked, it was st onee esidenst that one
of the great wonders of the world had
heen diseovered. The first plance was
enough to demonstrate that we had found
# mirncle of nature which, when known,
would be ranked with the Yellowstope,
the Grand Canvon, and other marvels,
each standing without rival in #s own
class [see also pages 131 and 147);

But in spite of the certmnty which pog-
sessed us of the magmitude and impor-
tance of our discovery, lurtherinvestign-
tion at that time was impossihle. We had
been equipped for the definite task of ex-

National Geographic Spetety

ploring Katmat and reaching the crater
of the gEnntic voleano from whoch Tl
come the tremendous eruplion of June O,
12, one of the most violent in history,

For the accomplishment of this pur-

Ilru--:c our outfit had proved adequate,

it the equupreht was entirely insuff-
cient to permit ws o extend our lines
arross to the Derimg Sen side of the range
and maintain a camp m the Valley of
Tenr Thousand Smokes.  Moreover, the
time remaining: to 05 was too short for
the task, ¢ven if we had been adeduately
erjuipiped,

As récounted in the Crocuarmic for
January, 1917, we were compelled, there-
fore, to turn back. with only the scantiest
evidence 1o sulistantiate the story of oor
tritly remurkable discovery  However,



116

THE NATIONAL GEDOGRATHIC MAGAZINE

Phatgraph by Claronce ¥, Mapaan]

STEAM-HEATEL TENTE AT THE SITAD OF TITE VALLEY OF TAN THOUSAND FMORES

O examination we ol

Lo the bilipg podnt. This was indeed @ opeprise, foe the plivee ol been only

recently vachtes by the retredting snowbaok behind we  We pat most of our bedding tnder us to keeh (s cool

hed vo find that the proand under e tont win deéeldedly warm,

"When we turned in the fiest night we woere asroni

tluet & thermometer thrust six ine

ea into the groaod prodptly rmose

through the generosity of the Board
of Mamagers of the National Ceo-
praphoe. Soctety, funds for another
expedition were provided, and dur-
g the summer months of T wWe
were able to continue the explora-
tiotis of the previous vear.®

THE TEN YHMSAND SAlDEEE A
YASRT SAPETY-VAIVE

When we reached Katmat Pass.
in June, 1917, 1 saw at otee that
cverything was jost as it had been
the previous year., There were the
twa little fumaroles which we had
hiret fomd, steaming away exactly
as they had been the vear lLefore.
This was decidedly reassuring, for
| had been tormented with the fear
that after all the time amd effort
spent m preparation for the expe-
ditvont L mmght find that we had seen
only n passing stage in the dechin
g activity, and when we armived
wie wonld find the valley dead, with
all its volennnes 3 thing of the st

When T got back s cioanp an] re
ported the conditions, T Totmd that
some ather menibers of the party
had been seeretly entertaining the
oppostte fear—that the whole val-
ley was likely tis Blow up smlidenly
witile we were in it

O the contrary, all that we hnve
seen inlwates that the activity of
this district, like that of the Yel-
lowstone Park, bas reached a sialile
stage, which will continge withiout
much chionge for a relatively long

* This was the fourth expedition sen
by the Natomal Geographic Serery i
mivestignle the siupendous eroption ol
WMt ’atrmatl The first was 1w o led
Iy Leprorgge. . Martin, of the LI 5. Geis
brgcml Survey, Mre Martin's reguir, with
57 Mustrabons: bemg printed in the Feb-
ruary, gny, number: the socomd was 319
bpi s amd the thied o, both directed
liv: Robert F. Girtgen, af the o Siate
|_1I'Ii'l.'l.'!|'5it_ll- w e pepisrt wis printed in
the lanuary, ™17, number of the Xa-
Tional, GEosuaraie MacAzrixe, with g2
iMustrations.  To arnreciate the tumber
el menttoilde of the dincoveries maade
Ly the Naticnal Gecerathic Sacety ex-
reditions. members ahoull resd aoain
these reports. Extra eonied of these -
terestime numbers may be aldained at 25
cents each )
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period,  Wherever we went conditions
were the same,  All the vents, hig and
htile, are remarkably constant i theér
actiyity.

As long as steam continuies to c5cape in
such quantities; there appears to be little
probahility of & recurrence of any violem
explosions hike those of 1912, for the
present activity of the region acts ns a
safety-valve to relieve the pressure from
below and prevent its reaching the danger
poarnt,

FIRST VIEW OF THE TEX THOLUSAND
MK ES

Last year Walter, who had been keep-
ing camp the day we discovered the val-
lev, had listened to our accounts of s
wonders with polite incredulity. 1 was
interested to see what the effect of really
seemng the valley might be on an wnedn-
cated native with no scientibe mterest o
spur him on,

When we had examined the little fuma-
roles in the pass nnd looked at the dozen
or so of others round about, he turned to
me with an air of "Well. 1 thought so all
the time,” and asked, "And is this the
Vallev of Ten Thousand Smakes? k!
No,” T answered: “that is gver the rise
vonder,”

When we reached a point where we
could ste on down the vallev, hi< amnze-
ment was unbounded.  “Why,” he ex-
claimed, “a whole big valley all full of
smoke !

1 had planned merely to look in atd
wrn back, for we had come a long way—
s far that he had frequently remarked
on the way up how far we had come and
how fast 1 was walking, and had even
asked to reést.  But once he canght sieht
of the valley, he must go on. It was my
time to call halt now, tor [ was thinking
of the long way back to camp.  But be-
fore T could stop him he had gone a
couple .of miles: bevomd the pass. e
came home with shining eves, very much
excited, and though he was very tireid he
kept talking to Andrean about the wonder
he had seen until late into the night.

Heow I wished I could have understoond
his REussian and heard exactly what sort
of an impression the valley had made, 1
fitn sure his deseription must have been
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far more picturesque than anything |
conld write.

A WONDERFUL AND AMAZING SICHT

[t was indeed a wonderful and amaz-
g sight that we looked upon, &5 we came
inio the valley from between the two lava
mountains which puard- the entinnee,
Nor had thig marvel of nature lost any
of its allurement in the mterval that had
passtd since the ane Heeting glimpise 1 had
hiad of the phenomenon the vear befaore.

As far as one conld see down the broad
Aat-Aoored valley, great columns of white
vapor were pouring out of the hssured
ground and rising greacefully, until they
mingled 0 a common cloud which hang
between the mountain walls on either side,
We could not see how far the activity ex-
tended, for about 5 miles down the valley
the smoke had entirely closed in, cutting
off any further view 10 that direction.

FBut we conld look far up into the
hrtnches, which are given off 1o east and
west from the head of the mam valley.
To the west the colinuns of steam eould
he seen coming ont of the ground, close
up to the hase of the Flaciem that wind
dowt from the snowhields of Mt. Mageik,
some four miles away., To the éast our
vision confd not penetrate =0 far bhecause
of the prodigious activity m that goarter,

where mytiads of vents of all sices were

ponring  forth  mmense  quantities of
srmke.

CROSSING THE MOUNTAINGS ACGAINST A
HAIL OF PUMICE

It was four days later before all was
i readiness for the whole party to go
over. None of those who made that trip
will ever forget it. The wind, which had
been blowing uncomfortably hard for
severd] davs, freshened dunpg the nigiht
until it began to carry away our Jdishes.
The wind gaupge in the sheltered nook we
had selected for our eamp showed a ve-
locity of 25 miles per honr, Out on the
mountain it was blowing twiwee as hard
and directly in our faces. [t was so
strong as fairly to Tift us off our feet at
times : but worse than the wind itself was
the hail of sharp pumice which nt raised.
The pumice cut like a knife whenever it
struck our flesh. The others protected



Li
dch JEALL B[] LA J138

118



THE NATIONAL GEOGRAPHIC MAGAZINE

their eves with close-fitting goggles; but
the leader conld not avail himself of that
relief because of the necessgity of keeping
to the teail, which in places wias com-
detely drifted over.  Fornmnately this
1n:-'tr:+!f ontly round the shonlder of Cihser-
vation Mountam, and from there on the
going was comparatively casy,

We later found, however, that this was
by no means an extreme wind for this re-
gint;, U another occasion the men, after
starting, were unable to make it and had
to turn back. The wind gauge at the
sheltered camp that day  registered Go
miles an hour steadily, and much higher
on the gusts.

MILLIOXS OF VOLCAKIC VERTS

When this vear’s party reached the val-
lew, the effect on the men was stupendous.
None had imagined anything nearly so
wonderiul, Every ooe agrecd that no
description conld convey any conception
of its immenxity ar gramlenr.

I found that my matter-of-fact chemist
was cotunting the smokes to see whether 1
had been justified in asserting that there
were ten thousand of them. ﬁl:‘ SO0 A=
nothiced that 1 was quite well inside the
mirmber.  There are certainly many times
ten thonsand to be seen, even on a clear
day, and when the weather 15 moist
myriads move appear, for then the smoke
from the millions of little holes whose
mases  ordinamly are invisible condense
until there are a thousand times ten
thosanid.

Cne member of the party, who having
traveled eonsiderably and found many of
the sights of the world overdmwn, was
somewhiat skeptical in advance aboot the
Ten Thousand Smokes. When once he
felt dts thrall, however, he repeated over
and over agmin, YWhy, vou couldn’t ex-
agperate it This statement is perfectly
true.  While the statisties of length, aren,
etc., could be falsified, the enlarged hg-
ures oould no more convey any idea of
the immensity of the new wonderland
than can the real dimensions.

This is one of the greatest wonders of
the world, if not mdeed the very greatest
of all the wonders on the face of the
earth. The valley ecannot be deseribed;
only after one has spent many days within
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its confines does one begin Lo grasp the
proportions.  All of these comments were

minde on first sight. 'We had not yet really
seent the valley ourselves

VERAWED BY THE WONDERFUL VALLEY

The sensation of wonder and admira-
tion, which cume first 1o all, soon gave
wity to one of stupeinction. The magni-
tude of the phenomena simply overcame
s, As we moved to any corner of the
valley, what we had supposed from a dis-
tance to be hittle fumaroles turned out
monster vents, each group more wonder-
ful a spectacle than the whole, seen n
panoran, 0 inconceivally wast 1= the
voleanic region.

No amaount of experience setimed suffi-
cterit to enable us to grasp proportions of
this enormous salety-valve.

For the first few days we were oveér-
nwed. For & while we simply could not
think or act id the ordinary way, Al
night T would curse myself, as [ lay in
my blankets, and make a st of the things
I wanted to do the next day; but when
the morning came [ could not move my-
seif to action. T could only look and
pape. ; :

Shipley, the chemist, was easily the
maost seli-possessed of the erowd.  Tut
for him we probably would have turned
ground and come home without any of
the scientific materinl we had gone to col-
lect. After all, the whole valley iz very
much of a gygmntic chemcal laboratory,
and perlaps that acconnts for his greater
comimand of himself. Yet on the third
day he remarked that “he did not feel
like monkeving with his httle bottles of
chemicals.™

A— was frankly scared to death. He
did what [ told him, but except when told
to do something he sat in'a duoll-eved
stupor, hike one at the funeral of Ins
sweethedrt, from which no effors of ours
cotild rouwse him. 1 can only guess the
effort it must hove cost him to go up to
the fumaroles and get pictures of them,
He said himselt that he expected o go
grazy before he pot out again. e had
to be relieved and sent down to the lower
cump before he regnimed his nerve, but in
the end had as good command of himself
s any of us,
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I was uiterly unprepared for the 1eel
ings which thus overcame me. In w61
lid pot stayed long enoogh e the valley
to get hevond the first sensations of won-
der and admirntion,. 1 bod by no o means
grasped the situation sufficiently to report
it aceurately,  This region should have
heen named “The "l;:li.}' of a Milhon
Smokes,” for there are certamly: not one,
bt several milhons of them all takd

IFEAR OF CAVE-INGE AND FUMES

A Targe factor in my feelings was plain
fenr.  Perhaps | onght in honesty to say
cowaridice, The s cle wias so much
higger than [ rememberdd it that | was
badly scared Dy the job [ had undertaken,
The fear which beset me was twofold:
fear of cave-ins and fear 0F the Tames,

As we explored the margin of the val-
ley (the worst place, as we afterward
found ), we l:u!nfL% plainly hear the ground
ring hollow beneath the tanks of our
siafts, and more than once we felt it shake
beneath our blows.  What if the ground
should suddenly pive way bencath owur
feet and precipitate us aptooa steaming
catlelron

A breath of the steam from # vent
Wown around ws for o moment by a
chance breeze ‘gave an uncomforiable
burn. We knew that if once o man fell
it such a place he would be instantly
parboiled.

At Arst we roped upas for mountoin-
climbing and spread’ out, =o that 1f ooe
man went throogh, the others could pull
him out. ot when we came better to
realize the comwlitions, we discarded the
rofies, for we decided that if A man onbce
oot it would be more merciful to leave
him than to attempt to pall him ot

We had been assured by the best an-
thority that there could be no danger
from the fimes, but 1 had hrooght along
a chemist partly for the express purpose
of waming us a3 to what was not safe,
I ktew this valley to be different from
every other place in the world, and res-
saned. that there could be no real basis
for the assurances given me.  What |
feared was carhon monoxide, that color-
lecs, odorlecs, tasteless gas, dendly even
i concentrations as small as five parts in
o000, It is uspally present in the emi

12

nations from volchnoes. There 18, more.
over, no simple chemical test hy which its
presence may be detected,  What 1F we
should et a dose of that before we were
aware of the danper?

Buat, Hike practically all the bugaboos
which one mects m ths waorld | these were
proved by experience to be moch less
dangerous thin our imaginations lad pie-
tuyred.  Experience showed that there was
always plenty of @ir to breathe, and we
formd no insidions gas hlely to strike
one down without 'I..i.-':ll'l;lil,q;,r for Our noses
always gave us abundant notice of dan-
perons plaves; so that we saffered no in-
jury bevond stight headaches gmd tem-
POrary moonvenience

LEARNING TO TRAVEL SAFELY

So also with the cavisins, As we Frew
familinr, with the conditions we haiit ap
a basis of experience that soon cisliles)
us to plck our woy with some degres of
safely. The deposits brought up by the
fumarales themselves so encrupt their
throats and the ground resnd abiout that
A thin roof over a cavern will support
A min with safety.

The worst places were those where fis-
sures had been hridged over by ash and
mudd, 0 as (0 lewve nothing to imlivite
thetr presence.  Adver we hud been in the
valley several days we had same experi-
ences with soch places that probably
would have turned us back had they oe-
curred when we first arrived.

Several times, when we acefdentally
pitt 0 foot through o thin place in the
crust; steam came spouting ot of the
hole, forming a new fumarole.  Bor
wns always une oot only and the owner
did pot toke long to get out,

Cince, while walkimg seross u place that
looked perfectly =olid, 1 noticed o hew
hole midway between two old hssores and
oninvestiating found that a steaming
fissure two feet wile aml ten [eéet deep
was roofed over for fifty Teet Ty o lver
of mud so thin that 1 could perfomite
it anvwhere by a shight thrust with ny
(UL

But such experiences rapidly led us to
parfect a sort of technique like that of
the mountain-climber, which enahled us
to choose the safest paths.  Morcover,
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the first trip over the ground was the
most dangerous.  After one man hid ex-
plored any area in safety, there was no
I]mlﬂ'l}ilit}' of accident to those who fol-
owerl, _

COOKING AT A FOMAROLE

In many places the valley round ahoit
the vents is eovered with a peculiar biue
mnud, thinly coated with o chestnut-brown
erust, which sometimes supports one atid
somitimes wives way sudidenly, letting one
down to his shoe-tops in the soft, scald-
ing i heneath. At such times one is
apt to feel that his feet are takimng hold
ot hell in very verity, partionlarly if the
pluce lappens to look “tickhish" other
wise, We were surpriged to find that
continwed immerston of our feet m such
places id our shoes no perceptible
ury, for we had expected that they
would be rapidly eaten away.

We chose our camp well up on the
mountain  side overlooking the valley,
¢lose beside a melting snow-drift.  Here,
although we were denied the pleasure of
a camp-fire, for fot a stick of woml ne-
mains anvwhere i the valley, we had “all
the comforts of home,” Fifty yands be-
hind us was our refrigerator, where we
comld keep evervihing ireezing cold until
nevded (see page 124).

Just in front wis our cook-stove—a
mild-mannered fumarole—nto which we
hung our pots 1o cook our food.  We
were somewhat dultons beforehand as to
the fensibility of this method of eooking,
becanse of the noxious pmses that came
off along with the steam ; bat the resolts
were more than satisfactory.  We never
detected the faintest taint in any of our
food. Ewvervthing was olways done ex-
actly right.  Since the pots were sur-
rounded by an atmosphere of Hve steam,
just at the paint of condensing, nothmg
ever boiled away, cooked too peces, or
burnel, no matter how long heglected or

forgotted,

'ﬁ':vrf was only one drawhack: while
we were in the valley we had to do with-
out our ald stindhys, becon and flapjacks,
for our stove wotld not fry. There
were, however, muny vents in the valley
gitite hot enourh to fry bacon. The va-
por from mast of the more active ones
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i =0 hwot that the steam does not eon-
dense for some distance beyoud the vends
(sec page 133). When a stick is poled
into these the end is quickly charred, in-
dicating a temperature consulerably above
the frving point. )

Cur thermometers did not read high
enough to measure the temperatures of
these vents, s we were gimibie 1o ascer-
tain exactly how hot they were. Bt we
did oot think it advisable to try bacon
and Aapjncks in them. beeause most of
ihem are o little too vigorous to be alti-
gether manageable, The wvapor in many
cases cdmes out with sach force that the
frying pan would have had to be held
diwn agamst the rising steam, A sudden
pitff of wind from an unexpected quarter
might, moreover, have blown the steam in
the cook’s foce and inflicted o serious
burn.

A STEAM-HEATED TENT

When we turied in the first mght, we
were astonished 1o find that the groomnd
amdier our tent was decidedly warm, On
extmination we found that « thermom-
eter throst 6 inches into the ground
promptly rose to the boiling point.  This
was indeed a surprise, for the place only
recently hnd heen vacated by the retroait-
inge snowhank behind ne

We put most of our bedding under us
to keep us coal !

But before long our blankets were as
hot ns the ground. (Close 1o the spow-
drift as we were, and at an altitide of
ubout 23500 feet, the air was at thmes
quite vold: so while we steamed on one
sidde we froze on the other. We had to
keep turning over and over i the effort
to equailize the temperature.  We did not
sleep mmeh the first night, and all' ex-
pected to “eatch our death of colid.”

After a few hours we discovered that
the groum! was not merely hot, but that
invisible vapors were evervwhere secping
up through the soil.  The condensution
of this steam from the ground made our
bedding first damp and then wet, so that
by morming we weke in & rost chroos
cnse. The sensations that greeted us om
awakening in these witrm, wet beds ean
in justice be compared oily with certain
distressing memories of one’s childhood
davs, which they exactly paralleled.
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Phedisprrishi by Baliert F. Gelges

OURE HEFRIGERATOR

Just bohind the tent was an ash-covered snow-drift thay made an ideal refrgerator. The only
troubile wEa that oo larder was hardly egual to the aecommodations uiforded

This stnte of offairs wortbed us verv
mitch mdeed, for sieh conditions were
the worst possible for the films on which
we were depending to vouch for our
story. By hulding a sort of crib with
the walkmny sticks we had liroughit from
the lower camp, we managed 1o keep them
off the Avor, and o reasomably cool ; bt
in spate of all our efforts, they shower
consulerabile deterioration belore they
could be developwed.

Ciar instroments also took up water
a1yl swelled, so that we feared we shonld
Inse evervihing. A tripod, which hod soe-
cessiully stood the ¢limate af & tropieal-
ran forest. _i.-l]'.]l.ll'l..l. ar hanrdd that it eonld
not be hammered Ioose.  The cameras
swelled wiml therr focal points. were
shifted, A panommic ootht upon which
high hopes hod been built refused to work
and was altogether useless for the rest of
|I-i|" STTTRHEY

As | saw @vervihing thos rapidly soak-
ing up with water, | was very much dis-

turbed over the consequences that wonld
ensue when we should be canght in the
rain ; for, while our fumarcle nmpght be
an deal conk-stove, 1t was no good to dry
¢lothes by, With o steamy tent there
wiotild be absolutely no way of doving our
clothes niter they were once wet, ( Trans-
wrtation was so difficnlt that we had
|TII1J_I_|'|1T i |'h.‘|'|'k'i|__l'|. of -|_'||LE|J|:||_:_-_=_ i

CLTRED

VAPUME G TITE YALLEY
HITELMATIEM

Iiat in all these fears T was most hap-
ply chsappointed, forwe found that while
everything soon became steamy ItZITTI1_.I m
spite of all we cotld do, likewrse anvthing
that grof sopping wet was soan redoced to
the same moist condition, YWhen we came
i soaked throvgh and chilled after a
ducking, therefore, we found that the
thing to do was to crawl mto our Llank-
els, atul after A while bhoth elothes and
hedding would become as “dry”™ ns when
we started out.
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pemally stumd open ke great crocks in the surfece, mio winch
:I. ||||_| |||-.I_| bi :..--rl |_ o -i|||.| 1[:' I.I"r.-l.lli' II

that they are elther tmmedetely spewed out aswin o sink

|I'I il i1 ||r'l rI ' .”Ir

lowly dawn throogh the esig steam like featbers serthog o carth™ { sze page 137

In spitie ot the exposire to wineh we
were daily subjected, there was not o sign
of i eold or other tHnesean the party, bat,
on the cdntrary, the constant  steanting
st o _:_fr:-lll| treatment for the rhen-
mathe pains which: usueally develop on
such expeditions.  During our stay in the
valley, and for some time after we left,
we were az free from such aches ns if we
hin] taken the “care’” ol a hot spring.

We came, therefore, to appreciate
greatly our steam-heated font, for we
focd i€ abwavs warm and corv, fnd
there were times when the driving wind
anidl min owtsule were <0 bitter that we
could hardly hoave endured the hardslips
atherwse,

HAS MANY EVIL MOEQMS 1N

TITE VYALLEY

THE WEATEHER

1t would b a mistake, however, to sup-
pose tha with all ouar convemences the

eofdmons of our bie m the valley were
M Fqna 1 v ]
altopether fde he Aladka Peninsnla
< notarious 18 a storm-brecder. and be-
fore the eroption Ratnme Mass had =
repmtation  for Liadl weather not to be
matched elaewhere on the Ameriean coft-

tment,  Now, with such enofmons (uas-
s of hot steam roshime ainto the aor
close beside the extensive placiers amd

siow-fields af the mountams, the weather
i'- rll"l'l."'-.'-..l.rll_'. SLTTE Sls 1._'.||| s r'||[|1I] i

Frewnt the head of the valley, where
coplitions maode i
cittp, we conthd often ook out of oar doar
throueh a storm that threatened (o t=as
the tent from the prommd and see bright
sinslhine i1 weather bve miles
down the valley.

There was rain almost every diay we
were m the valley—not the gentle nunst
familinr . o dwellers: of  anutheasiern
Alnska, Dat read rannin g drops. drive

necessary {or gs 1o

» - :
a1l ool
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before the gusty winds that penetrated
everything, until our tent roof looked lile
g basket. How we wished 1o siudy the
valley from the shelter of a house with a
real roof, where we could keep things dry
and contemplate the wonders of miture
with some degree of personal comiort !

But i the imtervals between the rains
the sumshine made up for all the hard-
ships we endured, The wenther here 15
somewhat ke the little gl with the curl:
“When it 1= bad it is ondemably horrid,
but when it 18 gond it is so very, very

goed™ that one striightway forgives the
evil moods. Whenever the skics cleared
we instantly forpol the dizcom forts which
we had endured, and one and all gave
ourselves up to a:'lm:rntmn of the sur-
passmg besuty which sarrounded us,

Huving thus establishied ourselves in
the valley, we proceeded to prepare for
the study of the many scientific problems
presented by this unique place.

Chie of the first peculinr discoveries
made by us when we arrived in the valley
wiis the preat number of dead insects
aroumnd the vents, where they had heen
Lilled by flving into the live steam.  Hine,
therefore, came up for a few days to
study the insects with the purpose of as-
certaining how they pet into the valley
anil where they breed (see page 133).

The larger animals are practically ah-
semit, but we found occasional tracks of
bears, wolves, and wolverines, which had
crossed the valley from one range 1o the
ather,

Maost of these were old, but one day 1
formd the tracks of a bear which had
crossed durmg the might, 1 wish T conld
have watched him when his feet sank into
the patches of anft, scalding mud that lay
in his way. He must hive been treated
t the sumirise of his hife! But however
he felt, he kept right on straight across
the valley, withaut malking the slightest
deviation to avoid the places, -often
ﬂnl:]mg deep into the hot mud (see page
152).

Maynard, with one of the others for
assistant, toiled up to the summits day
afrer day with go-pound packs to sectre
the topographic map which 12 the neces-
wury hasis for all our satements of areas
atd sizes. s was arduous work and
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the effort was often wasted, {or the days
when the mountain summits are periectly
clear, as 18 necessary for this work, are
rare around moontam passes anywhere,
and here especually 0.

sometimes the weather seemed to have
an almost hendish power of opposmg
their plans, for several times from the
valley we codld watch and see o thin
clond hanging all day to the very sammit,
on which they stood shivering, while the
other mountains all ground were clear.
More than once it seemed as if there

wottld not be enough clear days 1o com-
plete the ﬂhﬁurz—z[mni but in the end they
supceeded m petting the data for an ex-
cellent map.

PRACTIUALLY ALL PLANT LIFE DESTROYEL

The most disagreeable, as well as one
01 the most difficult, tasks fell 1o Shipley,
who eollected samples of gas from the
vients for analvss, }rum which 1 15 linped
to learn much about volcanoes in general
and those of this district i particular.
In laying out wark in advanee, to Enlr.t a
glass tube imto a vemt and pump the gas
mto a collectir sounds easy, but in the
field all sorts of difhculties crop up which
requiire great patience and resourcefuls
ness 1o surmomnt. - Apparatos will not do
whiit 15 expectied af it tubes clog premi-
turely or snap in the heat,

Moreover, a volcano 15 not an casy
customer to deal with at l.'."l-DEE range.
W hr_n,, after some trouble, one is in & po-
sition where he ciin get his sample, snd a
sudden shift of wind brings o cloud of
hot. blinding gas around him, he is placed
in a difficult, pot to say dangerons, sitii-
tion. More than once our gas collectors
hecame lost, but fortonately the precious
samples were all secured without nshap
and a considerable amount of other val-
ualile chemical work done.

Only the botanists were without em-
ployment, for ' the formation of the
vidley all hife was completely annihilited
and plants are practically absent, Not
quite so0, however, for around some of the
vents moss and alge are begmmmg to
start where bathed by the warm hreath
of the fumarale, from which they derive.
heside the constant moisture, their supply
of nitrogen in the form of ammonin,
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G CROUUC NG ANTMAL GUARIENTG TITE ENTRS ST

Plastoeronb Tew 1. W, Shkinley

MOURT CERDERUS, LYTNG ETRAIGHT ACHO=S THE HEAD OF TIIE VALLEY, BESEMNLES

Ty MADTE=

Thts momtain ™ praciically surromwded Ty fomaroles eminting jets of steam  (see ol
plagec 111}

which t= given off n comsuleralie quan-
tity v the vents.

The benns we droppedd on the "kastehen
floor" near our hwmarole alse sprowted
and prew mpidly on the warm groand,
soon making a baght- spot of green ; but
they were short hived, for the roots were
killegd whérever they touched the acid soil

The absence of vegetation gaye me op-
portunity to spend all of my Jetsure in
stdyinge the manifold geological prob-
lems of the place, which presents a me-
markable and vniipue exhibition of geo
logical forces.

A CDMPLICATED SYSETEM Of - 5MOKING
YALLEAS

The area in which the vents occur 1s
not # sumple valley, it mcludes a com-
plicated svatinn of branches, the whole
forming a tract of very rreglar shape
The main lne of activity extemnds directly
tronsverse (o the axis of the Adla=ka Pen-

instila froen Ratmen 'ass northwestwird
towaril the head of Nalmek Lake. In
this direction vents occur all the wav
diown the valley ns far as the betd to the
north. 1 here 18 clesr eviadenee that when
the stenm Jets burst forth this Iine of ac-
tvity alsg extended straight acrose the
pasa and down throogh the apper vailey
of Mageik Creek to Observation Moun-
L.

Az one gscenids tins mam valley from
the Berfing Sea side, he-sees lying straoght
arross it head o meuwntuon eesemnhlinge o
crouching animal punrdmg the entrance.
This mountam, which we thought appro-
priate to call Cerberus, is practieally sor-
rotimded by fumiaroles, for o small branci
valley runs around from the pass.  In
fromt of Mt Cerberus the valley 12 very
wide, sendimer a short brinch westwaed
under the glaciers of Mageik and another
lonwrer ome to the east toward the orater
of Katmai (see page 140).
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In the latter
branch the clmax ot
the iII..'I.i.".'II[}' aof  the
whaole ditrict 18 (o be
found in the two re
markalile [eatures ie-
scribed  below—I7all-
g Mountain  atd
HEl"I.I'.I.I"Hi‘I.'JL'I. Valeana,
We were astomshed
to hmd that this
branch has no Head,
but comtmues  rouml
by Mt Katmar and
hack to the main val-
lev under the slopes
of Knife Peak

The mwmantains, thus
srrounded by o com-
plete ring of wvents,
are: 50 Ut up Ly
faults that we named
themy the Hroken
Mountains, They are
II'Il."-I;"I_il.'II 1I:|' al 'ITl'l..I'.IIIi'F'
branich  wvalley, alao
fnll af wvents, strefch-
illi.: scriEs Tromm No-
varapin.  Activity ne-
curs in wvet another
branch an the oppo-
site stile of the main
villey. well down {o-
wird the bemd,  The
total length of all of
these smoking valleyvs
15 32 rmles. The areh
1% 70 sqoare miles, the
average width being 2
rles,

WITH THE YELLIWWETONE

PARK

COMPARIS N

With these dimensions nt hand, it will
i ideresting to compare the valley with
the Yellowstone Park:  In the Yellow-
stoire there are aboul 4000 Lot springs
aned @ hundréd gevsers senttered over an
arca of some 3,000 square miles. The
geysers, which are the most interesting
feature, occur in several tsolnted geyser
busms, whose total area is hardly 20
spuare miles, The largest of the geysers,
which plav but seldom, shoot ap a eolumn
scarcely exceeding 300 Iect i height
The column of Od Faithifal, which is the
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EXTLORING

Whh the steam o thielk that ome campmht see [iis sy,
worilers where He &8 coming ol

Whastisgraple iy J. W, Shipiley

A STEAMING FISSTURE

if s -.1||l|'.

only gevser the lourist Gan count on see-
mpr 10 action, s abott 100 feet hgh,

In the Alaskun Valley there are in con-
stant scticin thousands of vents whose
eolumns exdceed that ﬁ]__,r.ur{: The columins
of several of the largest vents may, whimn
conditions are right, ascend more than
2000 [eet anto the air or, under the fnfly
ence of the winds which sween the vnlley,
tratl along the ground for two or three
miles

WITLY THERE ARE NGO GEYSIRS

One of the questions most frequently
asked by persons interested in the repion
= whether or not there FTVSETS.

T



Plitrerstl Ioe Bobeit T Liriges

A TYPICAL SMUD CARYON IN THE VALLEY O TEN THOUE=AND SMURKER

These curious, twisting gorges, thomgh only a fow feet wile, weore often G0 feet deep
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Phojogruph by 1. W, Shgpecy

FNGPELTING THE CAVERNUOUS MAW OF A GAS-EMITTIRG VENT

The pase
miasplicre. 1
[een

= from these opepings are {ransparent until they begio to condense in the at
hierefore it 13 frequently possille to look inte the depths of the earth for man)

Lt
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None was observed, and the conditions
are such as to make their development
unlikely for the present. CGeysers helong
to 4 declining- stage of voleamc activity,
while the present region is in 2 vouthiul
stage. A gevser consists essentinlly of a
column of hot water mixed with steam,
which 13 periodically projected. into the
air by the sudden formntion of the steam
from water gradunily beating up to the
hoiling puint,

A gevser can exist, therefore, only in
rock cool enough to permit the accumu
Lition of the water. The vents of this
steanting vallev are so hot that they would
instantly vaporize any ordinary quantity
of water that might find ite way into
them.  Opge can readily see that i the
villey cools off gradually there may come
a time favorable for the formation of
rEyAETS,

To attempt any catalogne of the indi-
vidual vents or any description of them
would be utterly futile. ey vary all
the wav from microscopic jets of gns to
mighty columns of smoke which overtop
the mountains.  To explore the valley
thoroughly and become aciquaimted with
the characters of the various vents would
require a residence of several months.
We were continually surpm=ed to find
pew and interesting features in places
with which we thought we were perfectly
[amilinr., The smokes in general, how-
ever, may be classed as coming either
from craters or fissures,

THE CRATIES OF THE PLAIN

The eraters are much less numerous
than the fissures, but include some of the
largest and most active of the vents,  All
of them are located in the fioor of the
valley, not arcund the edges.  Thev ayver-
aze nbont 100 feet in diameter.  The rims
are shpghtly raised above the general level,
showing that they were prodiced by ex-
plosive potion  (see page 133), but the
amount of material in these crater tmpes
;i general, very moach less than enongh
to fill the cavity. Within they are per-
fectly conical piis, slopmg down into the
threat at the hottom.

The steep sides, stunding at the eritical
angle, remind one of the pits which ant
lions dig in the sand, Indeed, litile im-
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agination is required to picture the old
devil at the bottom waitmgr to devour
whatever slips over the edge; for the
sides are so nearly perpendicnlar that 11
any one made the first slip he conld never
Eet out agnim.

The smoke from these craters comes
out in stich volume that often the hole is
completely  filled and s guthnes con-
ceiled, but by waiting a few momatits al
the windwnrd side one can usually see¢ the
mside of the crater, and sometimes for 3n
instant ¢atch a glimpse of the throat at
the Dottom—usually a perprendicalir tuhe
about 10 fect in dinmeter leading down
into the howels of the earth, On favor-
able occasions ane may sée as much as
5o feer below the surface of the plain;
biat these momentary ghmpses il not
give us much informition as to the char-
acter of the rock at that depth, ' We could
not even be sure whether it differed from
the surfoce mudd.

Many of the craters.stand apart from
other vents, In other cases they are
froupid together in areas with few fis-
sures. In a few plices the evident rela-
tions between craters anid fissures {urnish

riect models of the relations generally
ﬁ:lin'trd to underhie the grear lines of
voloamie pctivity that girdle the world,
In such a place a loag fissure has here
and  there thrown up eraters arouml
points of special activity, forming lines
of craters standing up out of the hssure
and locally obliterating 1t without con-
cealing their felations 1o it

In the same way such a sees of vol-
canoes as the Alentian chain, of which
the present district 18 a part, are sap-
?u!lt'ﬂ to be built up sround the openings

rom o continuous fissire in the eirthi's
crust, extending for soveral hundred miles
throughout the length of the chom.

THE FISsSUTRES

Much the greater purt of the steam in
the walley comes 1o the surface, not in
these eraters, but throngh the mnumer.
ahle fissures: There are readhly seen to
be two sets of these—lands of marging
fissures, severnl together, Tanning aronnd
the edpe of the valley in parallel lines;
and smgle centrnl fissures, which eriss-
cross the floor i all directions ( see pages
125 and 126).



Photograph by 1. G. Falioma
THLE MOITTH OF A YENT IN THE STIE OoF A GULLY

'he emtomolozize with his bug net secrss incongruous i sach a place, bot arcomd some o
the vents there are thousands of dewd nsects, killad by fying i9to the it steam
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The parginal fissures usually stand
open, like great cracks in the surface,
into which crnl: might full unless careful
Sometimes the f[esares were formed
merely by the cracking open of the
meld, hut often they are lines of fault-
g, one side standing higher than the
ather. They are often steaming hot for
Jong distances without a break, and at in-
tervals contyin vents from which issue
some of the higgest smokes in the valley.

While the smoke from the eraters
comes out quictly, i vast, rolling clouds,
that fram the hssures often is emitted
uniler consudernble pressore, roaring and
hissime. I one tosses pebbles into the
mouths of these vents they are so Intayed
up by the rismg ghses that they ore either
immedhately spewed oot agnin or they sinl
slowly down through the rising steam like
feathers sottfing to earth.  Such vents ire
the hottest places i the valley ; the gnscs
from them do not condense for several
vards bevond the orifice (see page 1271,
They furnished some of the most satis-
factory places for the collection of gases
for :mufstﬁ because of the ense with
which tlll: collector conld assare himself
that his sample was free from contamina-
tion with the atmosphere.

The fissures.of the central valley floor,
unhke those along the margin, do not
standd open, but are often recogmieable
only by the hnes. of mcrustatipns  de-
posited: along them.  Although they also
contain some of the lnrgest vents, the gas
from many of them 1% not visible on o
bright, hot dav, and only during wet
weather does one realize, by the lobg
lines of httle smokes he sees stretehing
acrogs the valley in every dircetion, how
muich gas such hssurés are contmuully
pourmg out mto the aer.

Naturully we were anxious to find out
how deep some of these fissore were, but
we could not gratify our cunoesity, To
soutud some of the less active vents with
o stone tied to a rope wis ensy, but this
line was only 100 feer long and was too
short to reach the bottom of those we
Lricid,

The greater part of the gas given
aif 1 undoobtedly steam, but even the
=maller vents cofitnin nmay substances,
m addition, which must have orteinated
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deep down in the earth. In many of the
larger and hotter vents the T:rqmmun
ol other pases incresses so greatly that
thie emanation is changed in character and
dowd il ook hke steam, buat takes on a
blmish cast hike the smoke {rom the com-
hustion of a fire. In a few cases thas
bluencss 5 so pronounced as to De no-
ticenble at A distance of several miles.

The principal canse of this hlue smolke
appears 1o he sulphur dioxide, the same
gas that 1% given off by burning salphur,
Chther factors probably COUpErate m pro-
ducimg this appearimce, bt m what de-
gree they are responsible cannot be de-
termined until the chemical analyses are
conmpleted.

A DEWILDERING COMPLEX OF GDols

The many sabstances rising throwgh
these vents resalt in an'extremely cumons
combination of odors, which Dr. Shipley,
with the trmmed nose of a chemist, thus
describes :

“As we entered the valley alonga deep,
dry, wiltercourse, we observed, Trom time
to time, a peculbar, indefinable, and not
muﬂe:muﬂt odor.  Passing close to the
artive vents, the odor of hvdrochloric
acid and hydrogen sulphide could be de-
tecter] easily, From certain of the active
arvas & disgreenble smell, unlike any
odor that we had ever encountered, arose.
It was somewhat suggestive of a pig-
stv, a horse-stable, and sewer gis, yet we
could not relate it definitely to any previ-
ously observed smell,

“Whatever the gases are, that rise from
the ventz in the floor of this wonderiul
valley, colléctively they offer a consider-
able task to the alfactory organs in differ-
entiating the known from the unknown.
At a distomee of 20 miles from the valley,
one wis certain one tmoment thar the gas
was sulphur dioxide which the wind bore
to him, the next moment it was hydrogen
sulphide, and the next, both or nefther,
This same elugive uncertninty  elung
throughout the whole period of our stay
it the vall It was enly in the vicinity
of a vent ?mt the individual gases could
be identified with certainty by the sense
af smell.”

ARl of the vents, even the smallest,
whose hmnes are too slight to be visible.
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incrust the mud in their vicinity with
copibus  deposits, giving  the adjacent

ound a mest fantastic appearanee,

ese ingrustations take on all eolors im-
aginable and in many places 1gf'ﬂ-r- rise Lo
very beaotiful formations  The prevail-
ing hues are perhaps those due to the
griiy antl green and yellow alums, which
butld owt curious ¢rvstalline struclures
simuiating lichens growing on the ground.

BEMFITS ALL COLONS OF THE HAIN MW

Crver large areas the ground has been
Burned to a bright red by the heat. The
varintions in the intensity of the color
produced are extremely heautiful, maclud-
img, as they do, all shides from orange
and brick ted to bright cherry reds, puar-
ples, and on down io black, with ocea.
sionpl contrasting streaks of blue. This
type of coloration is most pronounced in
areas originally oceupied by small fuma-
roles which have burnied out.  In places
the gronnd has the appearance of Taving
heen burned with Bre for a mile ot a
stretol,

Around the Iarger vents the prooaml 1s
more commonly colored a dull pink by a
deposit which cements the Joose, indy
particles of ash into compact masses like
concrete;  In some of the Iargest vents
such pink anid red incrustations are the
only ones developed, but more ofteh spots
of brilliant vellow and orange also oceur
in beantiful contrast with the pink ground
color.

'-‘EL{'I-W]],'.H_‘E {_.ll-" FURE SULPHLR

These vellows are mostly  due, of
course, to sulphur, which is very common,
There are some places where one can
gather crystals nfp sulphur, almaost free
from smpurities, by the lashel  And up
on the mountain sude above the crater of
Novarupta i a great vellow spot of sul-
phur conspicuous for miles,  Sulphur oc-
cirs most often i small ervstals com-
pacted into solid cakes, but occasionally
we fotumd it lining the thront of a4 Fuma-
role m long, branching, needle-like crys-
tals (flowers of sulpbur), very beautify]
under a lenk.

With the yelow sulphur are often de-
posited masses of a bright orange crys-
talline substance whose composition we
did not know. These are generally de-
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wsited 0 the cracks of the cliaracternstic
lue mud that abounds around many of

the groups of fumaroles, especially in

plices where there is cunsideralle dif-
fused  activitw, reaching  the sorfnce
throngh nnumerable small jets  rather
than by a single large vent.

Needless 1o say, the color combinntiom

resermted Dy the orange and blue is s
eautiful a2 it & unosual In sionlar
fumarole groups where the activity is not
quite 50 intense the surface of the same
hive mud s covered with a rich cliestoul-
brown crust, whose varied tones would
of themselves excite the ghest admira-
tion were they not eclipsed by the other
maore brilliant colors.

In still other places the prevailing de-
posits are of a white, chalky character,
rocalling the gevserite of the Yellowstone
Park. These white vents excel all the
others in the delivacy of their coloring,
for they are hghtly tnged with vellow
and pmk, giving them o creamy, flesh-
colored appearance, even more beautiful
than the Lyilliant mazses of colot else-
where developed.

In addition to all these colors, algwe
have formed o deepeyreen incrostation
over the ground close up to some of the
vents, i places where at first sight one
would suppose the gronmnd wag tbo hat to
wrmit the activities of organisms of any
Liud: but the insulating properties of the
zcil are so good that great variations in
temmperature may occnr within o few
inches,

We much desired t0 moke accorate
volor studies of the characteristic de-
posita, but the time at our dispiodal wits
altogether too short to permit of sich de-
tatled exploration. Todeed, it shonld be
emphasized that there @5 matenal in this
wonderful valley to repav months of
caref] study, and that all we could do
wis to examine hastily the major fea-
tares. leaving thousands of  important
seats of activity without even so much as
0 cursory Vst

But there are a few special {eatures
which cannot be passed by without more
detailed description

FISSURE LAKD

Aoross the hend of the valley stands the
three-peaked bulk of Mt Mageik, smok-
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Aartin, who

g away continnously mto the clonds far
above, Dlown its stdes tumbile three mue-
mificent glacters broken to fragmerits hy
the steep descent. The tongties of all
three come down to the level of the val.
lev, where they stop abrfuptly withow
moratnes, a5 though melted back by the
heat.

Near the foot of these gliciers otours
the minst conspicuous fissore to be found
anywhere m the vidley, It 15 300 10 4oo
feet wide, with perpendicular walls, one
of which stands about 35 feet higher than
the other.  The depth conlld not be ascer-
tained because it is filled by a beautiiul
lake of clear, green water,  Stonding just
at the foot of the glaciers, this fissnre is
ane of the most picturesque spots in the
whaile valley (see page 146). Alopg the
sides are  numerous snow-dnits, Trom
which miniature befes break off and float
awiy m the clear water,

WARM WATER FROM sS5NOW-DIRITTS

I'ed by the glaciers and melting snows,
Fissure Lake would be expected to he ey
enld, but on the contrary it 15 decided]y
tepid in spots, where heat evident]y 1s ri-
ceived from below,  ©hne of the most
imusmg mncrdents of the whole trip oe-
curred when our chemist, pokmyr Ink
thermometer o vvervibhng, discoveresd
thiz fact

I was commng along a little behind, and
ne, pretending o necid my  assistance,
sked me to tell Bim the temperature of
e woter commyr out from under the
cidpe af a snow-feld. Willing to answer
even a inolish queston, 1 had the words
“toe cold” on the tip of my tongue when
my fingers tonched the water,  The speak
ing expression froze on my face and |
cnrefully dipped my hand in agam. It
was actually warm! How he did laungh
ot mv discombtore !

The =now-helds swhich sormownd the
ey send trickling nlls down the siopes,
bt these dey up amd disappeidr long be-
fore the tlogr of the basin 15 feached.
From the glaciers, however, omes i ¢on-
siderahle stream, which runs, in spite of
all obstacles, clear thiough the walley,
dwindling to almost nothmg before pass-
myr out of the hust suren These waters
thus s0' hearly forpet to rim that we
christened the stream the Kiver Lethe,

e |
LA
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FUMARDLES

Huve is & place where one could casily coolc liks
Ly plaees the ateam aetiunlls biliddes ap through the eshil water

were any sl for aalch.

The .'|]1]1r1-]lriuh-nr:-.= nf this name 15 -
creased not only by s pourse, which lies
throueh the center aof Hiades, Tt also be-
ciause the mcanny wiaters, full of deep-
brown silt from the placiers, have n most
weird aspect as they rosh swirling down
thie valley

L ER AL I L CURLTLTY YOILTEL '1S11
WITHOET "TAKENG IT GFF TR 110K

CrE e

l1t many places the river cuts strapght
acrass lines of volepuie activity, and here
how close the alaponistie ele-
ments—"fire" anld water—mav appronch
one ancther without distarbance, The
mieid, which lines the banks, is so perfoct
n mon=conductor that within a few nches
of the cold water the ground s hotloge
hot.  There are Haces where the steam
from small fumnrales aettinlly Teals G
through the water 0f the river! Several
!_gru:f].-air-rl vient2 are fovated on the very
banks of the river.

[ lere e

III. {I [_Iﬂt-

e cateh a0 fish o Hwe

L NG

Micimr=ieh tre Wal=ry F. Linges

KIVER LETHI

Pk waritle et tabkamg 1t off the Noeole==1f ther

sbream and cook 1t witheut takmy 1 od
the hooak—if only there were anv fsh, for
ane can hardly muigine G freqoenting
thes nnirks #tream,  There 15, however,
no real renson why they might not occur
Tor, i spile of the fogct that the ven
litiks are loiling hat, the waters mmn-
tain their glacial tempemntire of aboat
B T throngheont the valley.

The climax of activity 1 this wonder-
ful valley ofedts m the northenst angle,
toewntdd e Bt where there are twi
features of surpassmge interest—TFalling
Mountam (e page 130 and Novaroptn
Volcano | see poged 138

¥ I'I‘ I I"'-"l. ‘1""

w5 0 Wl

vt first sight, Ialling Mounmain [noks
niy alifferent tram other lava miouaugiins
near by, except that ooe fhde s a perfectls
fresh rock ohff withont any covering of
ash. (i aceonnt of the gumntity of sur-
roundiiy’ steam, one 13 not apt to no-
e that thas rock foce of the mountam
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i stearimye ke the ssh hsszres mo the
valiey As onc comes up the walley,
therebore, he will mive =cint notice to this
mountibn until s attention s Torcilly
drown to B2 by the g -1all'of rocks which
9 sure o ovcur within o few minutes.
Then he will tira away for a minute or
wir, only to have his attention hroueht
ack aguin by another rock 1dll
After-one has spent some time near the
mountan and on repeated visits always
hears the sanme thunder of the comtinnous
rock falls, the reanlization ermidually dawns
on him that here 15 a feature as remark
nhle ps any ather m the valley ; Tor when

[ | 1 .
Die s 1NTENRest IS ..'-IlrIE-l'|1 KN |TI||'.III'I-' ol =

i

to the couse of the phenomenon he be-
rins to see that such 3 continnons series
of rock falls could not be produced Ty
any otdinary agiéhc

To convey an adequate impresston of
Fallmgy Monntain, the record . of  the
phonapraph mmther thin of the camers
wotlll be necessarv: {or inoa period of
maxinum activity there 18 8 contiticns
seried Ot ||:;EILL'- thiuils, aned  m=attlies, @3

frilisies {il T

: of nll sjzcs are loocened
frome therr bl ool mall down the two
thoweanid-fost slopes of the mountain
Alwave the =ounml rather than the -:'2'-_1-'|T
(s '||-|1 altetitiogy, Tor one niten has o
ook wery Wrd before e can Gnd the
tocks that make the noise, so hagh up
oy the broad eliff do they . start

5 5B i
||| il BELFL By 5 =ThiN: ||| N, r|!| LY ST Ll %

The rocks which one 15 apt to see thos
mea casual wis vary o osize from o small
stones to boulders weighmp several huan-
dred pounds; but the aggregnte fall in
an hour reachies several tons.

A\t the hose of the mountain are mnch
larger masses of rock which, have coine
ke the smaller ones,

The nreest of these 15 4 steep-sided con-

.|..-.|,|_ Frooc alairvie
el ile, mehsuring 500 feet in circum:
{arence. which stands out ih the Aoor of
the valley o hunilred wvards bevoni the
enill of the wmins sl 4. There are se
el others nearly as lbarge atud -i!lli].l!]_'.
|]"ri|- i :-:"--II'| e 1:|5I1:'- -1|||!'l|'=, where
st of the muteriad Todees

Az one looks at thise hupe piles, mnde
up ol irapments of logse roc [_.I.I"I.I':'!l[ll"'i1
az though spilled from sime aerial cahle-

way in this great tmine of the gods. he
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cammot fal to wonder how  they eould
have reached thetr present position, Ly
wgr: as they do, on top ol the azh, they
evidently h.n'L betn deposited there since
the eruption.  As one looks around for
o source, he 15 strongly mchned o sus-
pect that these ymmense chiunks were
shot out {rom the moontain directly to
their present: position, without & prelimi-
nary roll down hill, which surely wouli]
have dissipated the [engments and have
left a tremendous furrow behind, where
they rolled across the soft mud in which
they Tie,

As one appronches closer to the foor
of the mountaiti he sees other evidence
which aidds weight to this hvpothesis.
\long the leise of the mountain s o deep,
wide fissure, that would stop any of the
rofling  stohes, which, indeed, =eldoin
reach 1t.  Hut bevomd this fhissure are
many rock irsgments of all sizes.  Amoig
these: are alsy found the marks where
1_|;'|I"'!|' "_1'E|'||'|.IT[{_ -IE-I._'l"]I C1ils FIFTII !1 i r|-||_1|||]
Some of these are quite fresh, = [!Ii:l" A3
one wnlks among them e watches the
precipice aloye apprehensively, with a
view of dodging any missile which muy
come lns way,

STEANM i1s=1Es VoM =iy BoOd s

Somie of these pieces pre still solul
fock, but others have completely disin
teprated mto sinall Tragments smee thor
thischairge’ from the wonntam,  The ap-
pearanee of thege fraemented rocks is
very stmilar to that of rocks which have
=-]|.|'|1.|u| untler _great Heat or hroken up
after the repented eifects of freering arl
thawing, but the dEmiegeration 15 very
mpch more complete here than e sees
i siel CAases; HI_-:_—.-L rnu:!-.'- !IIIIF._ there-
tore, as 0 they had been broken up by
forces withim thenselves

Whetnt one has nacde thns obscervatton
he looks with renewed nterest on the
stenm escaping: from the sohd rock above
pud torns to the larpe piles trom some
aof whiah sieam s still CECINE 1IN COTk-
siernble yolume (e page | i) v oex
armtrilion sectre 0 intlieate  that the
stenm comes from within the piles them
selves, rather than from the grotnd be-
neath © but mast 6f these are so covered
with lanse Trapgments that it 1= difficnlt
ton ohserye the ongin of the steam. e
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Linlike Ialling Motentatn, one ol tha
Aoy Mowntam, an viee upper Satmat valley
let of fallinmg rocks Frimm s skdes.  Note th

:II‘I- I1'.'

SR hirwever, o o] s
clean of @l deheis, where stean could be
seen Esting directly tromp the solil rock,
prat as ane gees it high ap on the mioun-
tin shife

1§ such evidence were stuthoient Lo pu
i onge 1o llr.'L'.'-.' 'IJII"I-J“'.I.' 1III.|'FI'.'II'|"- |.1I.'
might conclude that Falling Moontam is
Tr.'.I”:l.' a mikil sort of -|'_'~._'|'-]||-.i'-'-' visleag m
which the explosions oceur in solid rock

rather thon m hgimd Liva,  But the pres-

L

eict of o =1lar aotove mottitanmn i unper

oatmal Vallev (Nolsy Mountain), from
whiich no ste i'I!-I i'-.-|'||'._=- wotlll moke one
hestiate i deawing such o concluskm
v omoee eritieal stwly of these carmous
merimtains than was possthie, with ouar
mited Facilities, ought to vichl valiaahle
riestilis

oo Y TR A T i TRl E S

[hrectly opposite the precipiees of Fall-
i I'-|rl'lll1':i|| Tte=s :"-E-u'-:'.:l'|irll.|_ thae '._'I'T-'.'I-

 The pame sesgekied by Me Folsom s
rrfel e diaiel 1s hie =l Htie,

i & sLIDE FHo Al

plieswinete ¢t i
nves off v skeam,

i~ il | i litw

FTILE SEOFEs (3

wllsy JMOUNTALS

Valley of Ten Thimsand Sowikes,
yarf Hhete 1 @ codistant mum

||'i rlll'rl- 'l '!"l' I|"|:||I| |:: l|I||I|'I | i

==t Ul all tha Y1l i HETE I..I|.|l.'_- I|.-'|li'-.
though newly formed at the time of the
g eruptum, 15 ane of the world's largest
voleantes. It 1s, mideed, o new voleadio,
differing materinlly from most of the
"new ™ vents that appear, m that it 15 not
lociited on the top of an old

d valeanic
MO R T, 1.'|.1|i|.'h 1I.-l| { I".'!]l]L"l: El:'lllll'*.' i:i.r||1
wis 1 realty only dormunt §soe o 138)

Chi the l.i.l.:I'I.E-'lT_i'. it burst throagh in a
new  plice along the margin of the old
voleanic complex, appearing not i jgne
ors tock, but 1 _-u'uti||||'||[.|1'j. shnelstone
jacent to former gneons extrospons
‘g vent 15 located ot off 4 mogntanm
top but e the bottom of o valley, which
before the ernption gave no mdication of

the voleanie Toreces eneath,

Novortpita apporently began with an
explosive violenee-sarpassed 0 this dis
trict anly by Katmai itsell, for quantities
af 15 pamiee nre =onttered over an area
ten. miles i diameter, forming deposits
11 |-|;|-'-.-n more than fifty feet rlrl."|- | Sed
143).  Im these deposits cinders

(AL EL
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welghmg upward of a bundred pouneds
xre fru-muut, anil L!TI.'F}"I.'I..'EZIL'I'I.' | e eevhin
are much coarser than the ash from kat-
miit, indicating that the explosions wire
less violunt.

After the first violent outtarst the ae-
tivity apparently gradually diminished
mtensity gntil most of the ¢jected ma-
terizl was thrown only a short distance,
forming e s fall w coenlar crater g
immediately surrounding the vent.  This
betng- seven-tenths of 3 mile m dansder,
i one of the lirgest explosion eraters m
the world, very much larfger than [Pelee
or Yesuvias, amnd wold e a feature of
promary interest i the regon wereé it not
dwnried by the vast crater of Kntinai

THE GUEAT LAYA 'LUG OF X% sJHITTT A

Ao the explosive pegiod drew to o close
the Inva became more and more jasty,
snttl among the Iast stones thrown oy
weres  numerous  pmsses  of  lava st
cunuprh to retain their shape, vet <o hot
thut their starface is cracked open from
the comrmaction ancudent to cooling, giving
the charneténstic “hread ernst™ appear-
ance.  Phese ane the only ava “bombs™
fomnd e the kamgn dstrnet. Nowhere
are there any typical bombs formed by
mmsses of Java thrown out  while sl
T aned asswming o ngid spheroidal
form while still in the nir.  Indeed, no-
where else were eoven “hread crust”
Lyl ol

Adfter explosive activity had ceased
there was a slow extrusion: of pasty lova
from the vent,  Thias hae Dbeen pushid
ups witil i VT T e [ibuage of Lava hns Deen
formed 1200 feet n dimmeter and 250
feet above the floor of the crater. The
surfnce ts covered with an indeserilbeible
contwsion of fragments of all sizes,
shapes, and colors, formed by the frag-
thettintiom of the lava from the strams
set up by unegual contraction while cool-
i1

We could only guess the distance
throwgh this mantle of fragments to the
still molten lava beneath.  The fact
should be noted that nowhere in the
whole district did we see any evidence of
a Tavi fow in connection with the pres-
ent eruption. This mess of rock. which
from the beginning was evidently very

LA

Mhossgraph by Wobery F, larige

VERTIRK OF PUAMICE THRROWS LT By

MOV ARLIET A

Ba wholeilt, was the cxplimbott o Novatupita
hat guaniities of its pumice aro sealtercd over
an ares feny milef in dbymeter.  In thiete oe-
po=its, cinders weighing upward of o hidred
pommdla are Treguent ($ce page 14q)

sisty, 18 the nedrest approach to molten
qu to be found in this remaon,

That somewhere beneath the surface
of this plug the lava is still mpwlten s
abomndiintly evidenced by the trimendous
quantities of smoke contmuously given
off. Often this clowd flls the .Lil-'.-:r' o
miles, even dritting through Katmai ["ass
and obscuring considerable areis on the
other sile of the range. At other times
thie smoke forms an erect eolumn as much
as two miles high ( see page 140).

Around Novarupta the éarth ix all shot
(o pieces with more anid lirger steaming
hssures than are to e found elsewhere,
¢o that only with (idheulty one finds a
path through the bewilderimg moze of
venits,  The olimb over the rim of Nova-
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ruptn and down bezide the plug of lava
15 the most fearsome adventure afforded
to the explorer of the valley, for here
there i35 so much steam that he is more
than likely to be surrounded in n hat
elowd, Blown by the fickle wind.  Two of
the party so surrounded in this vicinity
onee becnme completely cotfused, dis-
ngrecing us 10 the way g}nmr:, and finally
taking the wrong course until they were
set right by crossing the trail made by o
previous [y,

VALLEY 0F TENY THISAND SMOKILS
WITHOUT A HIVAL

Ity order that the reader may justly es-
timate the status of this valley ammong the
wonders of the world, we ought to make
e comparicons with other similar re-
gions, but m troth there i3 no other région
with which the Valley of Ten Thousand
Stminkes can be compared.  Nihgam finds
a rival In Victeria Falls.  The Rotornm
dstrict of New Zealand is o competitor
of the Yelluwstone. The Crater of Kat-
i mitst stand comparison with Kilavea
amd Crater Lake:

Naot so with the Valley of Ten Thou-
dand Smokes.  Ttis umque. Nothing op.
proachng it hag eoer beon seen by the ey
af aman,  To find a parallel we it
wenrich the records of geology, for here
we have such o volcpmie outhurst as the
peologist finds recorded in the rocks of
the past, bt never before has had an op-
portimty to observe 1 the world of the
present,

In the =size of the vents and the guan-
tity of smoke given off the valley s so
far bevond ather voleanic districts that no
other place can for a moment be conl-
pared with it. Omte well within the
truth, we might say thut the sum total of
the emanations from all the other voleo-
noes of the Amernican continent, from the
Aleutinns to Patagonia, except during
rare penods of o dangerods craption, s
miuch less than is mven off within the
rading of one’s vicion from the Valley of
Ten Thousand Smokes.

Indeed, 11 one conld pick up all the
other voleanoes in the whole world and
set them down together, side by side as
close as they could stand, they would pire.
sent much less of a spectacle, always ex-
cepting a period of dangerous orugtiom,

147

thatt does the Valley of Ten Thousand
Smokes évery day in the year;

THE LART DAY IEN THE VALLEY

I can never forget ty list day in the
valley. We had been Iving in our sop-
ping tents for two days, unable too stir
outside m the blinding storms=. The rest
of the work was pressmg, for | had al-
ready overstayed the time allotted for the
vallew. In the morning 1 had announced
that we would move out that mght, re-
garilless of the wenther, and had gaven
ordere for the equpment to oo down.
We started oot for some last piciires in
riin and mist which made 1t impossilile
to. find our way mround  through  the
steam, bt after a couple of hours there
came i hreak.

The atmosphere cleared and disclosed
the sun shinimg out pf a blue sky, spotted
with bag -:nrnn%r.ur clouds, with a light thae
was dagzlingly beaght, T never saw the
valley half so wonderiul, We exposed
our films us fast as we could wind tham
up, petting within & few hours many of
oiir ‘hest pictures:  There were a dozen
showers during the day, sonking rains,
ton, but we ubilized sach intervals to
travel from one group of vents to an-
other. We enme m at 6 o'elock tired ont,
Tt hent on fakinme oot the Ing photo-
graphic onthit for the one grandest panc-
rata of all.  But it was too Inte ; hecanse
of my own orders we fonnd the camp
”T.illlpml of cvervthing we needed

here was nothing to do bt follow, =0
we mide op our packs and relactantly
trivelged oot through the pass and down
the otherside, | aliwest wept as [ tarned
tor ane last look at the marvelons volley,
showing off now as never hefore, for as
wie came up to the divide, which we were
perhaps never to cross agmin, o megical
curtam was unrolled. as a hackground for
the scene, in the most gorgeoys sunset |
ever saw, The wonderfal colors held us
nhmost spellbound for hours, antil they
slowly faded mto twileht, as we rmounded
the shonlder of (lwervation Monmntain
into Katmai Valley,

TESTIAUNY OF- MY ASSOCLATIES

At my request various members of my
party bave written o brief sammary of
their impressions, as follows:
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Panl K. Hagelbarger, Jlasisdant 5 ola-
mist,—' .'lr|“|.| surntkhine hathed the valles
when 1 fir lAven g
NIIES JWILY, J st I-_.
prisingh lnree stze amd striking beanty of
the spectacle. There were =0 mny more
stean jets than 1 had even hiped o s
that | eould only mmze m
L3ia1s
“After 1|'.|:'.;_: i the
g armonig Dl THIaroies, 1150
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the tithnie {urees
b been at work liere,
| bman endesvor and
achievement semmied
dworied o irlﬁil.;l'lil'-l
ance. by comparison
[ felt owt ol place pandd
like an &t roder in this
Land of the Cods;
This salley appeared
o be on anothet
planet that was m the
et hs of formation

“I spent 16 dnvs an
the valley and  was
elad o leave, ax will
be soent in my dmary
for Aogust 27 ‘Came

out ol the steanming
cilley  for. pood
Lucky to et oul

Glad 10 see trees and
priss again,  Feel Tike
| am just awakening
after a two  weihs'
nightmare.  Valley s
womderiul, bhut  no
place to eamp.  ¥Wal
ter savs, “laots  of
stemm. Hell of a
place.” Heand ily
agree.”

LTl ASSED TS WITLD-
EST IWEE %y MEs

rl. ‘II I-'.I"I lu |I| I-l'rli-ll-':j._

ant Mokt "l

s T =IE T TR LT Illr‘='| ==
g the Valley of Ten Thonsund Smokes
was e of wander and astontshment. |
was astomnshed at the great dunensions
of the valley and at the conntless
wers of ftmaroles wud fissures oot o
which the steam ssued, to say nothing of
the many other gorgeous and magnifeent
:]i:—-]-1;|_'- ':II.IE pature.  SNever in ET1% wildest
dregms had [ imagined anything tn coms-
peire with these

“Crestest of all was my =urprise that
so much enerpy conld be released m soch
= R l_"rl,"'-:lu' |!||:1i ||5|-|r'|; frdntier I.'I-IILII-FHH. -;!E|I1|-|T'
ent injury or danmer o any one or any-
thing, | experienced nn sensation of fenr
while staving in the valley, perhaps e
cause my mwind was o Alled with aston-

Lokl Ml ATHIC

MALZAGINE 140

Phidmgraph Iy 1. W. Shiples
WY 1N THE SOLIDEFTED SMUD, CATISEIVEY FALTLTING

bshuree ot sl pddiiiratton a2t this great e
vel of natore, or heeaase | was foathardy
ancl dul o realie the grive dangers of
E.l:li!li._'l' iII-|.l| e |I|:. IJ'IH!IJ.' J1‘|l'|. [J!..I.J.'L'!:-

“I had no lmtred of the ploce durmg
iy short sty there, although we were
surrounded by many discomiorts, amd 1
spid, soon after we left, thot [ wonid like
iy cntmte batek somie time and see the place
ilg,’l.hl ] am VETN EJTI-I:IHI Lik Tal N tIIiJ.l. I."l-'r'::l'ﬂ
a member of the expedition which over-
camve the diffculties and hardships and
first explored such n woridertul place.”

THE COMIMLANT GF & TOMGRAFILER

Clarende F. Movnird, ]’lur"'u-rujll"-".h'r- -

T me the Vallew of Ten Thowms=and
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Larugps
OVEN IN THIL VALLEY

Fhurpogrupdt Yy Hobord T,
N WARMING

We cotli] keep cnir diner hot by settnie the
et i 3 lole, sosoped out an where in the
o,

Smokes tsa stretch of countrey thal offers
all the wsval difficulties of topograplue
autveving in Aladkm, with a few rather
pousual ones thrown i for good menss
ure. It s hardly a country toomake the
leart of o topegrapher glad.

“The smokes did not impress me with
their grandeur or with their wonder as i
gatural phenomenon.  Therr aldlity to
make surveving next to impossible did,
however, muke a very dectded impression
o me, On the pecastonal clear davs
when the sup was shining down the valley
they seemed to be alwiys at their best, as
Cripgs would put it, but to my minid o
their worst, O these, the Tew rore idays
when it was not raming and the wimd was
not domnmg its best 10 move owr comnp
(rather good judgment on the part of the
wind., 1 shoatli] Ay | they waould  shoot
forth jets of steam which soon took the

GEOGRAPHIC MAZAGINE

formy of clowds and obsctired the country
we were trying to work,

“1 finally began to believe that the
stnokes were out to buck me, and hecame
canvineed of it wher, on one of the rure
fing days, 1 nscended to a peak which 1m-
mediately became enveloped in fog. This
wis not unusual, but [ was impressed on
returting to camp to henr from the more
tortunate members of the party that the
whole valles had been clear with the ex-
ception of the peak | decupied.

“I am not & vegetaman; farthermore,
tiesl eooked in & steam gat a% not o tea, A
tent that never sheds a drop 0F water s
not a tent, A wool comfort pluced on the
groumd which wag 110" Fahrenheit o the
alwive tent will steam beautifully. It 2
naturad |bl1r*r|r_1nu:uu1|, bt it 15 vt o gl'u'nﬂ
bed, 1 Believe I mentioned that [ am not
novepetarian. 1 hike bacon i the morn-
ing; [ hke it fried. A steam jet, in spite
of itz being glorous s a matorn] -
nomencon, will not do this. [ am from
:'"'l,f'“' I':ﬂHt:l.llf_l [l'l'“i I'l.:l.'l.'l' 1||'.'|'.hll|.".t |-':h"|.’i§ i
baked beans.  Apgain the steam jet fell
down. It needs New England tramng.
Steamed beans are beyond the limit of its
capabalities,

“1 should zay the coming of the smokes
] what |:1ig|1t otherwise have beon
perfectly goid coumtry. My opian,
however, is probabily valueless; as being
omt of tobneco alwnys colors my views.”

THE 3JLCHIEEDMN

Tames 8. Hine, Zoologise—"A hike of
miles over ode '-..HL'IHI'II'I 1.1|-'T1'IT!"'|1T ]T} nat-
wrl distuchanees jn the Katmag country
vaturally pirts oue wto o peculuir state of
mind.  He is deeply mpressed with the
enormity of the whole affarr and every-
thing seems bevord comprehension. The
wnusaal circtmstance of sumaer with mn
amt life and no animal life surely 45 2
strange realization.

“Having reached the summit of lat-
mai Pass, the Valley of Ten Thousand
Smolke< H1lr|.:‘1|:1=: out before one with no
part of the view obstrisetedt 2y first
thuught was: we have reached the mod-
ern mferno. | was hornfied, and vet
curiosity to see all at close range capt-
vited mie.  Sure that | wenld sink be-
neath the carth’s crust at almost every

ExCERN
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REIGLEL TN AS TOR ANALY SIS FROM

A SMALL VENT

Pl grapd B 1, W, Shipley
AMIDST A MAZE OFF FUUNMAROILES

“I'na 1.E,I-'IT11; oLt '.!.'Irl'l'-i i pdvance i sonnds s 1|'| pike A giass tube into 4 vent amnd o)

the gas tnto a collector, but in the Leld zH s
FRUT IRITHIL: and resourceiuloess to LIV E GOt
el with at close runge.”

stepr into f chasm intensely hot, | vet
pushed on as sgon as T fouand mvseld
safely over a particularly dangerous-ap-

pearing area. I didn't ke it, and vet' [
elidd.
“1 felt like a 151]}" at o corvgs. for ]

couldn’t take time to stody the attroction
before me becanse | snapected something
more captivating further on. Nor was |
ever disappomted, Tor nothing wins ex-
actly hke anvthing else.

“The broken hills, the falling mcnn-
tains, the magmficent glacters, the steam-
ing  fumaroles, and the rolling streams
can all be déscribed, bt their wonder ful
profasion and-the manner mowihoch they
l'!lfl'i'J-.'l-']IrH.E ”r]'”'l'l one Il'li"ﬂll"r MU=l rie-
mah Inrgely in possession of him wh 1x
fortunate enough 1o make a visit to the
locabity where theee HTHI-j__'H. abotined in ex-
traordingev splendor,™

sfts of qlifheultes S
Moreover,

ot whith reqnire greal
i "-||||||_|_||'|p'|- I8 NGE an Casy CHNOTIeT o

GihE % MUGE CHEMICAL MASUPACTURL S
PLANT
L. V. Shipley, Chemist—"On firat

cnteriig the valley from between the two
guardmn volcamic cones, | experienced
the &ime sensation as the man who on
seeing 0 piraffe for the first time ex-
claimed, *There ain’t no such animal’
The quiet evolution of myriads of cal-
wmns Gf vapor from the Aoor of o W ides,
desolate valley, the encompassing monn-
tamn rhlges, the sequestered isolation, the
avalanches of rocks, all vividly recalled
Sinbad’s adventures m the “Arabian
Nights” 1t i 20 unreal.

“Hot streams flow from beneath banks
of snow ; extensive glaciers hobnob with
deaming fumaroles, while feclergs amd
ot wiater dre fodnd in the ame little
e, Enormous mud-flows appear to
have run uphill, A stiek chars when
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thrust mto a jet of steam. 1 1= uneammie
il

"Dut the unrcality saddenly vanishes
when one's foot breaks vhrough the crust
and hot woleamce gases mush om,  frois
also  sufficiently realistic to have ava-
lanches. of roeks galloping down the
2oot-fot. face of  Falling. Mountain
while we are colleoting gases in the bot-
i of a 20-foot hole at sts hase;

“The familiar fumes of hyvdrogen sul-
plide, sulplur dinxide, and hedmehloric
acid trunsform  the valley mwo o hnge
chemical  manufacturing  plant oo fed
over by o permanent clowd of vipors.
And wiu-lt coold and wet, 1t 5 eather com-
fortably lonesome to |1'11'| agamst the hit
wills of a sheltered erevice and mueditate
oti the dead bodies of hundreds of flies
Iving around the orifice of the suliterri-
nenn clnmneys"

& BFECTACLT OF MAGNITUDE

D, B Cherch, Mhotographer.—"RKe-
gardless of our packs, we horeied down
the valley, past the few Famt, wispy
steam jets that mounted from its floor
just over the divide, cranmyg to glimpse
this first stenmy elowd 1o Fike froan the val-
ley bevond, There foated over the spur
of the ritfge 1o the porth o billowy clowd
fhat marked the largest steamer

“Reaching the higher ground that had
hadden my view, | gazed ag the panorama
hefore me.  Flanked v M1 Cerherns and
Falling: Mountidin, spread the valley, a
maxe of pearly. columns that Inllowed
skyward and bent before the strong west-
erlv: wind, Down a narrow canvon we
trndped] and elimbed o over its painted
ash walls ooty the valley Hoor,

“The meaper picturés pf the previogs
vear, and even the graphic deseriptions
of Griges amnd Folsom, D not prepared
me 1o face such a spoctacle of awesome
magnitude: T hod pretured the yalley as
TIH].,J“ the astetunl view dysirded my wild-
est imagery Lo nsyEnibeanee

“1 started for the nearest fumarole | 1
el /o Few lomdrisd sards distant. ]
fonnd it half a mile away. [t was o smaill

AW ESOME

fumarple and T erept cautionsly up o its.

cdge.  From its red-px arted] throat, which
varished deep m blackniess, the salphur-
reeking steam roared forth i o smothers
ing Lilust,

GEAHSKAVPHIC MAZAGINE
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Passiuye back, | found a crack in the
rimk-like crust of the wmud-fow, through
which =tezled the =corching steam and
gas. A few prods with my stff opened
a hole inte the underground condunt,
from which the stesim bissed forth, The
fragility of the crust and knowledge of
the result of a masstep startled me. My
fears begin tn awaken—iears that for
several days made e fiptoe over spots
whitre the c¢irth rang hollow heneath my
fevd. Famulinrity gave me greater confi-
demee, but T never ceased to tread care-
fully the color-<linthed regions of subsur-
I:Iul. :.u'liuij.

WM E: PR AW WY TTHAR

“The next day I began my work in the
valley, This day the petivity and the in-
terest of work deove fear from me, The
one cotception that' pervaded me wae:
how Dike this place to Dante’s conception
of his ‘Inferns,” It seemed to me; as we
stowod] o the edge of '\.u'u.ar1,1'|ﬂ:|.+ that
thig was the Devil’s own private corner

m hell nself. It seemed, as | gazed at the
-'?i'l:'[ilmE stemm clonds that mashed from
the conltg bova plug, and at the shattered,
stean-smntherad furnace thiat Glled the
rising vale beyvond, that there wis some
vagae, fantastie form, a hored deeam, o
Indeons, petemt “thing” which was wot
lor linman eyves to see nor hinmnn ears fo
hesir,

“Then an endless night o the i,
moisture-teenung  grovnd ;. an endless
rofbing from sufe 1o sude 1o escape the
torment of  the pesetrating  heat  that
seepetl up from the hot, sodden ground ;
:mt}{ alwavs, as [ lookeld down the valley
through the apen tent door, shooe the
mirble-like steam ¢olumns, which, like
tall, writhing specters; swayved in the dim

byl "I'EJI"

“Ihere wak always 4 certam awesdme-
iess about the valley which clung o me
thiromphout myve sty D looked fnrl.v;mi
with reliet to the time when 1 eould, po
from my sight the curling steamy ’Ir:lilzr'nﬂ
that ro=e from fumaroles amld moanied
cver shvwiird

“Pietares canmot bring back the Valley
of the Smokes  They have lost the awe-
sometiess that les e the settmg. Yoo
may botld o memory, but never repro-
duce, the senes which He beyond the
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TARING TILE

Must of the vyenls were s ey
thut the stegm
trom the arihcn,
atmai FPass,  They seem ton big po be a
peirt of the rest of the workd. ey do
ot setmt to connect up with the little
thmgs wiuch are bl o pur lives,

“Cratstanding in my memors 15 the val
1|:1. as I left it It wos o bollinht dav,
with puffy silver elouds that Hoated on a
sky of deepest hlue and trmlhgh* that
plinted on opaleséent steam jets and
sparkled on peaks  fresh-capped  with
LYW,

* Ay, homeward bound, we skirted Cer-
bers, the steumers turned in the dvmg
sunlight to  shimmering gald and the
S Y Crests af distunt mountaing "']I|11.LI3
_‘H."m'. [ fargot the heavy puck 'n.'l.'hll h
howed my ﬁhmllilu.t- as 1 glanced back-
ward at the growing beaoty which filled
the valley. Through its gant gatewsy
the *V :I,”l: of the |"|rr T houkind Smokes’
sank from sight ac we dropped over the
pass, amd Hl.lz sky above reddened to o

as o biee Leeyomd the
worl] ehar 4 pieee of wosed amed alicd pot’ hwgan g0

NATIONAL GEOGRAPHIC MAZAGINE

Motesraph I Rulers F i Liyam
it ; ST
FRPFEHNATIHE " A TRl el
e llf it thi T TEREER TN & S = 1'.-..1'

cindenss for smmo distance

crmson halo m the
skt aun.'”

fading  mavs of the

PERSON XEL (FF THE EXPIDOTTTON

The oreanistion of the expedition,
perfecting detalls of equiptnent and sup-
plics, and secing that they were on the
ground when peededl, had consumed a
laivge share of the Diredtor's time and
enerey for more than six months hefore
the departure from Seattle; bur the re-
sult justihed the labwsr, tor the outht
proved adequate to the strain pat apon it
anil ennbled ws to carey out the work suhb-
stuntinlly as plinted.

There were three problems o be met:
First, 1o secure men who could stand up
under the excessive physical labor in-
violved and econtinue 1o do the scientmc
work contemplated, eich m his own lines
second, so to provision and maintain the
expedition ps to retain its efficiency until
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o il

SNE LI OF |+5' TRALT
LEGENY
P e | THrwe=y rhpsed =i®
-_ ;.'I -

OUTLAIRE MAI" GF FHE VALLEV OF 1EX THOUSAND SMOKES

its ‘wirk should be eomplete; third, o
transport the puthit to the scene of action.

The =uccess with which the frst of
these problems wis overcome ix perhaps
best attested by the fact that the chief
coticern of the Director in the field was
ter hold down the men and prevent them
from working so hard as 10 wear them-
selves out,  There were ten of us, as fol-
lows: Robert F. Griggs, Director; Lwvius
Lr. Folsom, Assistant to the Director:
Clarence. F. Maynard, To her ;
James 2. Hine, Zodlogist: J. W. Sh plev,
Chemist ; Donovan B, Chureh, Photogm-
pher; Ju's;mr- ). Suyre, Assistant Bota-
nisl ;) Paul Huogelbarger, Assistant Bota-
nist ; Wialter Matroken, Packer; Andrean
Yagashofl, Packer.

Without exception, these men worked,
cach i his own way, to the full extent of

liis ability fur the sucecss of the expedi-
tion.  The energy, enthosinsm, and seli-
sacrificing service given to the work were
unlimites].  The way in which they took
hold of tasks, which were alwoys Tabo-
riois, often very disagreeable, and had
usually to he done agamsi obstacles thpt
woulil have turned back any but the most
persevermy, proved their worth and won
the enduring gratitude of the Directiar

ONLY THE MOST CONCENTHATID
CONLD OE TTRED,

Frevious experience with the condi-
tons arownd Mt Katmai made the pro-
visionring of the expedition less diffienl

The lmitations of transportation jro-
hibited the wse of any of the ordinary
cinned  food, or any food contnindng
water, except at the base camp  Owr

O W=
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coffee powtler
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Zl:i-l.-lu red =nlmon, and malk chocolate, tor
we stopped 1o cook kv morming sl
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a boon, for it added greatly to the ¢njoy
meit of Hapiacks and served very
fuir substitute for condensed milk on ot
mieal. #te, Ve cottld hardis Mive ot -'F-ﬁ'll-g.f
without it in the Valley of Ten Thousand
wmokes, where we entdd frv no baweon,
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The watetfs of this stream wete pwidt, Dot shildTow, and presented no duatgers in eros=m,

lewrs of i||:|||,'|1'|...|l|-|'| proving  ungrotrmled,

AN supplies for the stav inotlds valled

e R L

man=picked Trom bpse comgu and, shstracpons [ke thee ereek presented many diffhcultios for

the hedvily Taden membiers of the exjesdition even though the element of e

ekl alwinys piresend

CARRYVING TN A"PPLIES U0 AlAS HALK

The problem of tronsportalion was
a way the erttx of the whole sttuation, for
cvervihing else depentded on its solution
We vonsidered pack-horses, but the oifs-
culty of landing them through the surf,
ol prmidiug fodder i the Jdevastated
diztrict, and of mamiging thom e guick-
sands and T Lands :tmr.ﬁ: thedn setin m-
practicable. II|.'|L'|: therefore fell back on
the rost primitive of all means of trans
portation — miin - back packing.  Every
member oi the m.luul!tluu understod
irotn the sturt that he wias 1o by pack-
ammal first and scientist second, and all
ctood up under the strum of labor, o
which several of them were quite amac-
clistometl,

The i ol opemtion wis to e
hialf a du s march from u1||1. establish
n tew campat the terminus, from winch

recmal peeri] wes

two  men explored the country el
about, while the others brought up sup-
plies, returning each might to the startmg
potnt Ul i sufficient guantity had been ac
vumitlated to ]u'rm:il another move for-
ward, Dy thus moving short distances
the }m-. kers were alile to dispense with all
dudfle, ¢arrying freght exclusively, nml
the heaviest consumption of food
kept behind the Front

Perhapr thy hist way to convey ai -
presston of the labor invalved in such
procerdure will be to state the cost. Ve
found thut by the time a so-powd sack
uf four hicd been carvied bito the Valley
of Ten Thousand Smokes 11 had cgst s
51750

L N X

THIROILGR TIE SURE

In previous yveurs we had landed: near
et villuge, o the north side ot the



158

The way lod over permanent stow-<rfty, Tor the show

the orapiien of A

inko Lhe yvalley,

hay, taking the shortest ronte to the vol-
cano. Hot m 1907 we Banded on the =outh
citle, near Kashwk Bay., Here we foand
wach which, while apparently exposed
to the storms, was m replity so ]'r1'--’='-"-1"|-
by an offshore fecf as to e much safer
than Katmnod ‘beach, affording . the best
landinge Tor many miles alotg the const
Even @ At was, howover, ]

ane. of the
dories carrymg our =tofl to the ship on
the return was nearly swamped, so 1that
our outfit wias constdorably damuped by
salt water.

FIRAT SIGHT GF M7

o AT MA

By landing to the south of katmat Bay,
we hied the ndded advantage of heing ahle
tiy ploce oo bitse camp m o dssteict o
fected by the eruption, for this area lay
sidde of the preat ash eloud which
vas earried to Rodik o 1 Wi,
This faect enabled us to carmy on mpor-
tant biologaeal stadies a0 the comparison

T Nt

M Wies

hoatemal, amd this coatmg protodis me dridts from thi
!:.;1||':.|.|| i 1'-|r tlie & LERE | |___|] s Lie carriedd gl ihty i thi e ks
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Phant graifie T i T CHrore!

IIII'I ! -r--!

FUMN & TAYS
ot the mem

willi audy eharitis
A the
throriels this g

Il.ll'!

of devastated wath undevastated country,
which our stustien had prechuled on the
previous expeditions,
Chur first sight of ML RKatmar came the
v after we landed, Famdlinr a9 T was
THRRAIT:

Wit " the

valcane from the work of
I a I‘l'l-ll"."ll'll.'l— REASOTIS, 118 CTIOTMOILS. S1fC
aruck me as a pew surprigse.  Here from
a distanee of over 20 miles the momntan
oomed upr so much bageer this the neardr
mountamns a< to dwarf them. The great
jageed edees mpressed us all with o new
conception of the immensity of the crater
within

Some of the new members of the expe-
dition, seetngr the solcano for the brst
time, accysed me of nol havinge @gven a
correct impression of itm the article of
117 Fhey hatd pot expected anything
:II.':ll'I_'n. e bigr. As | looked ot it, stand
i three or four pmes higher than the
which dnfied up the vallew, 1
cotild not restramm a iveling of pride that

cloids




A CONICAL MOCK PILE OX THE SUKFAUE OF THT, MAGEIR DOULDER FLOW

Ilrlllrl-lb"':l| e hir. 1) BB Chsrenta

UNE OF THE LAIGE ROCKS CARKIED DOWX 1IN THE MAGEIEK BOULDER FLOW

Vs phendoaenon fesemblid & grear landstide, Coming down the mommtaim, the mass of rock
e sk maide a regat-angle taecn o the valley hke @ struatm of water (aon hdge #61)
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I had actnally stood on the vim of thae
tremendons pit and looked down into the
cnfdron helow

The first camp established up the valley
was at the mouth of Muortin Creel.  Trom
this base a party wis sent to explore Mar-
tin Valley amd Martin Voleino. | This
iteresting voleano was discavercd by the
115 expedition of the Natonpal Geo-
griphic Society, sed pawes 33 and 34
Narwoxal, Geocrarsic Maocanwe, Jan-
unry, 1917.]

We were disappointed in our expecta-
tion of exarmining the crater of Mt Mar-
tin becanse of the wepther.  'We waited
for several days, both on the way up the
valley ‘and on the retiurn trip, Tt owith-
gut suecess. (At the heginning of the
senson it wius left ol ater, and on the
way out 3 week was reserved for ex-
plortion ; but this proved insufficient, for
the clowils never lifted until 2evernl days
after we had had to pack up and come
away withomt having so mmich as At
templed the elimb, becange of the ap-
proach of the time for the boat 10 come
and take ns back to civilization.  As the
event proved, we woulkd have had 1o wiit
fully ten davs before the climb winaled
have heen possible,  Only onee winle we
waited did we have so much as a sigh
af Mr Martin, One momming the clowls
fifted for about an hour, so that we were
alile to securd some long-range pictares,
but bafore we were tesdy to try the as-
cent they had closed down again and we
had 1o abandon the attempt.

But. though disappointed in our hopes
of exploring this voleano, we found in
another feature abundant reward Tor the
tine spent 0 the vicity.

ANOTHER COXVULSION OF NATUKY

For at the head of Martin Croek s
one of the most interesting phenomena ol
the whole voleanie district—what, for
want of a better term, | have callad the
“reat Mageik Boulder Flow"—a /' third
wonder: almest worthy (o be ranked along
with the erater of Katmai amd the Villey
of Ten Thousan] Smokes, When 1 sav
thaut o mass of ook dnd =0l containing
boulders as hig as a house fowerd like
water down & valley, 1 shall probably be
cliesed] with Miitehasisen, the prince of
liars - but, forturmtely, these are the days

il

uf the camera aml | cun prove my nsser-
tio

During the eruption, quite possibly co-
incident with the nirsting Torth of iinr-
tin and Magetk voleanoes, the whole face
of ‘a mountain let 2o and Howed down
inte the walley, virrving destruction to
everythime within ats reach. It was a real
exsmple of one of those great and sudden
“eomvitlsions of nmotare” of which one
reatls so mch 1 the older iterature, bat
of which he sees so little evidence in the
world about him ¢ for even in s voleane
district wost phenomena clearly helong ta
the rigular order of nature.

But Were, for ance, 15 & formgton so
remarkable as to make it appear at first
sight that the ordinary laws of nature
were suspenided during its formntion,

Rocks, excesding ten feer m dinmeter,
are abundant i1 the fow, which in some
Ebhu*us is made up atmost entirely of such
i boulders without any nuxture of finer
muterials.  Muoch Lirger rocks are by no
means  uncommon,  We  found  many
renching 10 or 4o feet in length,  The
largest single stone we observed ‘was
abiour 50 fect long, 20 feet wide, amnd 20
feet Wigh, Iying largely concealed in the
mass of detritus {3ee page 1589).

It seems inecredible that a body com-
poset] b Targely of angular rocks coukd
by any means huave sequired such o high
degree of fluidity as 15 shown by this
mmss, ot myoview of the fact that it termed
a corner in the valley and adjusted nseli
v the irregularities of its hed, one 5 ooms-
pelled, in justice to the facts, o recognize
that its motion was more of o flow than
a shile,

Nowhere can ene form a relmble esti-
mate of its thickness, but over mueh of
the:groumsd it must exceed oo fect. The
vota] s of muterinds moved wos there-
fore siimpemdos,

At the extromity it iscomposed mostly
of chimks of the old peat soil, whh
aripinallyeovered the mountain side with
only small quantities of ek Tragments,
Roulders are more momerous 4 little hack
from the tip, amd m plces the termim 1=
composed  exchsively: of hroken stone
T rm;mhi:rmml' ATENE,

(e of the most enrions features 1s
the charscter of the surface, which Tacks
entirely the hitmmaocky appearance typ-
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ical of the ordinary lamdslides, but in-
stead 15 covered in [y plirces by e
lar, steep-sided, conical piles Of material,
Some of these stand isolited ; pthers are
thickly gronped,  Since therr glopes st
at the “angle of repose,” it is probable
that they were formoed hy the shaking
down of more irregnlar masses (see page
1500,
= THE ASCENT OF EATMAL

After the successful ascents of g1l
we considered the climbing of Katmai it-
self a secondary matter,  The mam object
in making the climb on the 1917 expedi-
tion was to survey the crater, ascertain its
dimensions, and 1o secure hetter pictures
of the dbves,  Remembering our preyions
difficuliics with sof1, slippery mull we ile-
cided 1o lenve the ascent until late in the
season, after the winter's snow  had
melted and the mud had had time to dry
i stnewieit.

Days for chmbing the high mountains
were very few in 1937, and we had to
wait i idleness for o foll week before
there came any chande to trv.  Even then
we were cheated, for the clouds began to
gather as we ascended and completely
shut down just as we reached the erest
We bl one feeting glimpse of the crater,
bt before we conlid so muech as set up a
cameta it was gone, and we had o wait
three davs more before there was an-
other chance to make the climb.

Our decision to defer the aseent till
late in the season was well fonmded, for
i places wherd the vear before we had

founderad up the slopes in slippery mod |

ankle deep we foumd the ground hard and
firm, =0 that the climly, which befire had
taxed ovr streneth and endorance to the
very utmost, was now made easily i
four hours, even under 3o-ponnmd packs,
Those who had net gone through the
previous. experience had diffienlty o be-
liewving that the ¢himb eoulidl have beeti o
much harder until we came opon our old
trail, hroken so deeply mto the omd that
it pérsisted shurp and clear for 4 long
way, =0 that every one could =see for him-
self how he was traveling casily pver firm
ground. where hefore we had plowed
alone ankle deep o mitud.

This was only ane of the many fre-
quent examples we hnd of the difference
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between domg-a thing Tor the first time
ati] followime along  after the path s
broken. 1 have nd doubt that some day
our pecomms of the difficulties we en-
countered with the lmied facilities at
out coimmand will appear incredible to
these who nay tonr the districr provided
with all the facilitics and comiorts of
moderyt {ravel, It seenis to me entirely
practicable, for example, for any ote to
ride up to the very rim of the crater
astride a horse.  Afl that is needed is the
argatEiiion necessary to  furnish the
horse and the fodder,

AN ADVES OF INCONCEIVALLE 2128

th =pite of the disappointment on the
hirst attempt, every one of the party wis
enthusmstic over the erater, and all
ngreed that the single glimpse we had Je-
fore the clowds shat in was ample reward
for the climle.  Some members of the
party indeed thought the =wwht more
beautiful and womderful than the Valley
of Ten Thousand Smokes itself. The
party were tmanimous in the opintod that
the phatographs convey no iden whatever
of the vast abyvsa,  Withom the calors
and with nothing 1o fndicate the scale, o
give more than g hint of the real char-
acter of the phenomenon s impossibile,
Like the Gramd Canvon and other sub-
e marvels of noture, the crater st
I seen to be appreciated,

it even when one stands on the im
and looks down, he can gan no concep-
tiot of the real magmitude of the erater.
It 15 80 far beyond any one's powers of
]'\cri:c-p'rir-ﬂ that the wonder comes back to

vm and grows with each visit.

I fournd myseli surprised 31 the eruter’s:
grandeur, in spite of my experience of the
'llﬂ“l-“imz!i vear, for it was fur more sub-

ime than [ hod femembered it, e rea-

son why the mapnitude of this voleano is
so hard to grasp is that the proportions
nre 2o perfect that no one dimension ap-
pears expgperated nt the expemse of the
resl,  IF the crater were not so dedp, the
nren woutld he more evident : if the walls
were not 5o precipitnns, one conld hetter
measre with his eye the distance to the
hottom. But as it is, one can only realize
that the mamensity of the awesome abyss:
i far bevond the grisp of his mind.



13



TR i i Wi ImE=i i THFE Shyki W] A
i1 i fl [ i | it b I rike
lii=ta ¢ B | il | o Fa TIIEN
T I | | I I | ||| i ]



Prhatafirapli by J. V. Rlipplies

WORK OF THE GHEAT FLOOD IX THE KATMAD VALLEY

W pe L e AT % el ;j|||| {5 1',:']_E'|1|Illr ||.‘|I| '|I||I il 1% 3450 i|||r|'||='1|""|' -||..-'|rrl

Behend the lam a vost lake sccumolorel. Then the odam ursy ynid the
For mile i w here !||||';. ITEsis |.|.-|l| '|:-i"1_

The few trees wloch rematmed wiere loend,

A wtresun Nowimng

jerinss bt 'n..J."lJL'j.-
voreent Bke 5 Tohnstown fowod, rsbied seaward.

ihie tiees were shrared off a1 1 sprines of the ash
pwisted, splintered, smd bBroken inevers Jeserildille mammer (soe the story of this Hosed dn

the Tamtary, 1617, GRGRAFHIC),

- —
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0 - e

|"|I-I'|.:'.l|||' I 13 1L Uhairels

L CHEMICAL LABOMATORY IN THE KATMAL REGTON

Omnly a chemivt con slerstamd the difficulties ol ambing guantitive amalvies where om
sl carsy his labioratory on his hack
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THE KATMAl CRATER (UTIER) COMPARED TO KILAUEA CRATER (LW ER |

Until the Natiomal Geogriphic Society explorations, Kilaued of Howad had besn con.
sidizred e greatest active erater on earty, b it is fw proved o be GG excedded by see by
the world's yonngert of volcanio vents, the Katmai crater, which ' is pot yor six years old {sec
puiget 1GS).

Knowing that the ¢ee of the voleann
was bevond my powers of comprehen-
giion, and hoving up ' means of nscertaim-
ing the dimonsions, | did not dace in g6
to report my real judgmient of its depth,
for fedr that i the excitemnent of the
mioment [ oshould bbve made some wild
exaggeration  that would put me m an
emliirrassmg position. when the actual
dimensions were oltuined.  The facts
prove that even out largest estimate of
depth was far short of the truth !

1 dared not then make any ceomparisons
with the other great craters of the wirld:
bt now, with the datg of Maynard's ae-
curate surves ab hand, sueh a comparizon
furnishes the hest méans of conveving an
impression of the magnitude of Katmai
it=elf,

DIMEXRSIONS OF THE CRATER

The survey shows that the waudth of
the crater rim, as seen from below, which
wcludes all of the concavity on top of the
momntaim, 5 3 miles, The circumfer-
enge, measired along the lighest point of
the rim, is B4 miles. The area ix 406
sipaare miles.  The precipitous alives
which does ot extend to the nm on the
southwest =ide, s somewhat shorter,
menasuring 2.0 mdles in' length, 7.6 miles
m cirgumference, and 4.2 square miles n
area.  The milky blue Iake m the bottom
1= 1.4 miles Tong and nine-tenths of o mile
wirde, with am aren of .1 square miles.
The little cresent-sha izslaned in the
lnke measures o0 feét’ from point to
point. The precipice from the ke ta the
highest point of the fim iz 3,700 feet.
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The cubical capaity of this st
petpdions hole 8 0o less than 4,500,
o 000 cubie yards:  into the crater
e WD O OOk ;__::l”-rﬂ*- :'|'I'.I|l'| i
noured.  This ‘i= more than four
times the otad capiacdy of the Ash
nkan and Rensico reservairs, fron
which Greater New YVark now
cedves most of its water, snd  the
w~choharwe reservorr, which 1% to e
crmstrueted. MNew York City o
saononnanD millons of water daly
matmial erater once Glled could sup
lv the Amerncan :11-'Iru|--:*|1'-i fiir
[ '-{.:' ||_|}-:_

Flut even these hpures do not fell
the whale stary, for they do not
lele the amdaont of rock that wos
blown off Trom the mouttan oy
e the hinef sixty hours af its ex-
pldEive  activily There must I
wddded  the matermal o the peal
nlwive the level ot the rresant cTnler
mizh P

I'he figure then arrived at = 11
O,000,000  Cculde vards £l
VIOT "--!I_' Euomds e Imeasirnt o
carth and mock removedd v the con-
srtctiion of the Panama Canal,

KATMAT, TIIE HEATEST AUTIVI

RATEK 1IN TILE WwilHLI1

Botfapes, e the Flowanan | slands,
has  aiways  beett acciHnited i
ereftet aefive crater in the woarhl
it 1t 16 clear thar it most now: vield
the pabm to katman IWilhoe's
wrpate=t dinmelor 15 203 miles, it
circumierenge 15 785 mrles, and 11
aren 18 4 sqguare miles.. 1 hese dir
metnsions gre shehtly smaller than
the corresponding ones o b atmag
The preat difference 5 0 degh
Cilaiien's Crentes depth helng 300

feet, while Katmai's 15 2,700 Feed

F |

I erlers o ionEer active, onh
pwo sHTRass Ratma in dimensions
Crater Loke, 1o Clresom, mensure
4 mnles wide by 6 Jlong, wiile Flalen
kala, in Hawnptl has an aren of 1o
quare miles. Lot while katmnt s

it liat mtermor too these in size
vet because of e proportions i i o
Cir grander spectacle to ook wpon
for 1 both Halveakals and CUrater
Lake the cliffs <urrounding the pit
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ate =0 much lower -_'-rll;|-.|F-II|'q'-.'I_'. L
make their craters mferwr oo haaidi,
from a scetie point of view, The tre-
meridons depth more than 1% other ft'ﬁ-
LHre i.’l'.|'-l'1'*-:-i11"-u the bebolder of Katmma

Yoreover, i one riccalls the fact that
the beastiful blue of the Kammnl lnkes
and the wonderful canven of Katma
[Xiver, i1 atmost as deap as the
Grand Canvon, Tie in full view from the
crater rim, he will recomnize that for =nl-
limity of scenery this plice has no el
in the whole warld

A
which 1=

ALL OF
VOMRE

THE BUTLDINGSE O]
WOLTLIDY XN

GREATER NTIW
FILL 17T LHATIR

Sratistical COINPArisnns of obhjects, s
far from the experience of most people,
oL '__!E'n!.. hinvever, no conc '|4'!i-l'| ol thesr
real maenitede;  (ur comparisoni must
be with objects and plages wathm our
As 1 soupht fa
wFIIIC f_|:||.|,i:[_|_|_' |:|!|_i|,'-._'1_ .|-|ig' 1'I1I|:JJ_'|:| L S=217ve

cvery-tlny experience,
g4 a bazis of comparison with a hole of
'-.]1.|'|'. eIITrnas |li|'|'||'l'|'=.i|||'|_-'.. | 'I'I'TIII"'I'III:'FI ||
thie r"'..:'l'.l"1'i|:'||l"' it mv hr=st sElermgal T Re

New York City afoot. 1 can never fod

Fet my hewilderment ot the endless rows
o f I.";l'l‘-l'l'l:'-' bttt Bilocks,
amd how 1 foumd mysell physically ex-
nsted long before 1 hod begun so much
as to inspect the city in detail.

Here, then, 5 an almost inexhanstible
'i.|_1[||||'.'. -|||_ |:|||j-|:|'-"-_ l|'|T:,'_:r‘ I'.'Il||'||.:i| L0 SeryeE
as units for the measurement of cabic
capacity uf almost unlimited dimensions
If ome could pick up the hlocks of haild
ings of New York one by one amd drop
thern into the erater of Katmar
many would be required to 6ill 1t ?

The truth 3s that if 3 tvpbal New York
et it 1|]|||._L ._'||.-|.1|'||'| Taee &=t |.||ll:|.i-|:'.' 1FIEs
the crater of Katma) 11 would be but a
drop mn the bucket.  But the tenement
houses are relatively instenibicant i eom-
parison with  the skyserapers of lower
New York, How would they appear m
the crater?  Cine muost answer that 1t o=
dauhtinl whether all of the skyserapers
ot New York together would il the lake
at the Bottom OF the abvss

SETIES O SUTiEts,

I'Ill'l.'l.'

AEC R YITH L

MALZAGINE | 1444

Phomgrayi Sy Pani N

1aprihurgcr
ALLEL STTMMER
T BASEH CaMl

IT'R  TLAG,

S RN

WHICIT
R

FLEW
LM RO
B THE 5EA

[§ oue conld mapgme himsell  réndl
tryving to fill the erater with the Imtldiges
of New York he wonld find that 1f he
cdropped] them m, block by bleck,. the
task would be so longe that he woold soon
want to begin operations om a larger
seale, cotting off Bgger and hirgrer shices
of the city, as he worked up town,
nven &0, e woulidl be astonished at the
capacity of the hole, for after he had
mude a clean sweep of Manlmtian 1sland
he wontld fined that he had only begun' on
his - jali!  He would have to eross the
river and contimue through Brookiyn,
then take thwe Bronx, and all the other
bhoronghs of Greater New York, And if
every smgle structure erectel by man in
thiz great city were deposited 0 the
criter they would by no means Kl the
viest abyss, On the contrary, the hole
that remmunined wonld still be a eood deal
more than twice as large as Kilsueal
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bten responsible for muny notable achievements in the realms of discovery,

S INCE IT3 FOUNDATION, thirty vears ago, the National Geographic Society has

exploration, dnd ‘conservation

lts Peruvian expeditions resulied in the discovery by Hiram Dingham of the
Lost Uity of the Incas, Machn Picebu, the great capital which was the seat of
wower and colture of a remarkable civilization that Apurished in the Western
femisphere for centuries hefore the coming of Columbus.

It assisted i finuncing the expedition of Rear Admiral Robert L.

which discovered the North Pole

Veary,

_ Its ﬂi1l!lriF{Ulqu Il__'rf Etzu,n}rx:— saved from destruction 1 wondrous forest of
guant stquotas m Califormia, amd pave it to the American people a8 & part of our

national-park system,

Now come the discovery of the Valley of Ten Thousand Smokes and the
survery of Katmai, the world's greatest active volcano—achievements which will
rank with the foremost contributions to world geography in modern times,

Fach of the 630,000 members of the Socicty will experience a fecling of pride
and satisfaction in this latest avcomplishment, for #t was their financial suppor
of the organization’s aims, “the incréase and diffusion of geographic knowledge,"

that made

ssible the equipment of Robert F. Gripps and his intrepid gssocintes

for the tnsk which they have performed with signal distinetion and suecess,

HELPING TO SOLVE OUR ALLIES

FOOD

PROBLEM

America Calls for a Million Young Soldiers of the
Commissary to Volunteer for Service in 1918

By Raurn Graves

RS, MULVANY with her pet
M pig 13 no longer an object of

ridicnle and a topic for jest. She
15 o patriot.  The Solomons of conserva-
tion are sending Mr. Avernge Consumer
to her as a model of thrift, just as the
Wise Man of Diblical times sent the slug-
gard to the ant. By means of her pig
Mrz. Mulvany 15 helping to win the war,
fuor she 1 making froms one to two pounmnds
of pork grow cach day where none prrew
vesterday,

"o thou and do likewise™ is the plea
of the officials of the U. 8. Department
of Agrculture, upon whose shoulders
rests the burden af educating the Amer-
wan public to the necessity for the pro-
duction of millions of pounds of addi-
tional food-stuffs in order that the armics

of libertv—Xmerican, French, British,
and talian—may be kept efficient un the
licttle-front and in the traming camp.

Mr. Mulvany calls Mre, Molvany s pet
“the pintlensan that pavs the rint,” while
thronghout the Maddle West, since the
ploneer days, the porker has heen known
as the “motrigage-lifter.” TFor the last
elght vears the pig has occapied an in-
creasingly important place, both in the
ecomenny of the farm and of the village
houschold, and has been a stimualas 1o the
proxluctive activities of thousands of bovs
who have arganized “pig clubs,”

The members of these and related agri-
cultural clubs have recently received a
new desigmation of tremendons - sigmifi-
cance—=oldiers of the commissary, There
were 45,000 sach soldiers in the pig divi-

L0
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sion of the commissary army in 1g17—uin
army whose total strength (com clubs,
potito clubs, poultry clubs, sheep clubs,
calf elubs, and canning c¢lubs) was well
over balf a rmlhon, g

This year an army of one million is
tietded.
conscript, army, and the age limit 15 from
10 [0 18 vears. Recrmts will not be con-
fmerd to the farm distriets ; enlistments are
cijually desirable from towns, villoges,
and the suburbe of our great cities.

What has been accomphished by Amer-
ica's youthful commissary army is a story
of surprising and stimulating imterest, an
incentive to redoubled effort during the
next nite months, when every ouncde of
meat produced, every bushel of prain,
every can of vegetables, every pound of
wool, will have a direct @nd potent bear-
ing upon’ the length and conduct of the
W,

MOPFULAR MEEJTUDICE WITHOUT
FOTTSDATION

Just nz the avintion service, more than
any other branch of the army or nouvy,
exeroises an irresistible appeal to young
Americans eager to join the fighung
jorces of the United States, so the pig
clubs ure exerciving a peculiarly strong
appeal to the bovs and girls of the coun-
try. The result will not be transitory and
for the immediate necessities only, In
fact, the direct and indirect effects of the
prg=cinb movement throughout the South,
whetre 1t originated less than eight vears
ago, have been so salutary that the United
States  Government, even  before  the
emergencies brought about by the war,
inawgurated a widespread campaign 1o
encourage and promote the extension of
the work.

Cine of the first and most essentinl
steps to be taken in the effart to increase
the number of pig fanciers and enthusi-
asts i3 a campaign of education to disi-
huse the public mind as to the habits and
nature of pigs; Few domestic animals
have been so persistently malipned and
with so little reason,

Instead of being the unclean, insanitarcy
ercatire almost tniversally depicted, jt is
the testimony of those who know the pig
best that 1t i3 one of the ¢leanliest of

[t must be 4 volunteer, not &
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amirhals, surpassing the dog in this re-
spect. It s true that many towns bave
ordinances which prohibit the keeping of
pigs within their corporate limits, but
these restrictions have beer the ont-
growth of the carelessness and negligence
with which pigsties have been tended in
the past. When given the same care
which customarily 15 ohserved in keeping
the stalls of horses and cows in proper
condition, pigsties are far more sanitary
and less pdoriferous, A pig, given a bed
of straw, will keep it clean, in striking
contrast to the halats of horses and cows
m‘ﬂﬂ.lli.

Those who appreciate the value and
importance of the “keep o pig” movement
and are anxious to foster the substitotion
of pigs for dogs as pets have begun cam-
paigns in many communities 1o procure a
modification of town ordinances which
will permit the raising of a pig or pigs
on premises where careful sanitary regu-
lations are strictly observed. |

There are more than 10,000,000 bavs
and girls in the Tnited States between the
ages of 10 and 1B vears, It iz an ex=
tremely reasonahle ambition on the purt
of the Department of Agriculture to en-
list one-temth of this nomber into active
service as food-producets, supplomenting
and codperating with the farmers and the
housewives in thelr essentiz] labor of in-
creasing the supplies o vitally néeded in
the present emerigency,

THE RECINNING OF I'IG CLUES

It was m the fall of 1910, in Caddo
Fanah. Louisiana, that a rural schools
supermtendent, E. W, Jones, originated
and prganized the first hoys' pig club. It
was a modest beginming, with 59 boys,
who were ih a quandary as to the lest
method of disposing of the crops which
they had harvested in their corn-club ac-
tivities. The pioneer pig-club promoter
comecived the dex of affording the bavs
an opportumty of realizing a profit not
only on their corn crops, but o feeder’s
profit on the grain as well,

When this movement began a pure-
bred pig was a rarily in the South, The
"E'a.zrrr—h:h::h" shifting for itself In the
pme barrens and leading a “root-hog-or-
die” existence whilé mnging over exten-
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1T palmiettn slhirtaly tracts, was the onl
typee of pig familine 1o the farmer. T
'|"-l.l‘ i.||||||1]L|_'| SYWTITE T ihe rule rather
than the exception, and it is.a gh triboate
tor the educabional vilue of the bovs ply
-."qu_l- thiat of |'||| |'|||1' =tates

i
sippl; Georgin, Virgioa, andl Delaware
feporting an increase in swine ||||Il1f
ton on September 1, 137, over the same
ditte 0 v, ".Iu----w-u--|.-- and  Lroorgii
SR w-.--u-l and third in pig-claly €riroll
ment, two States reported an om-
g l.'lT L OO |ILI:T'_-. whithe the country
showed a decrease ot

of the strongly emphasized sl
ganis of the pg-club organieers and su-
pervisars is that it does not pay to raise
i poor hog,  Un the other hand, the
profts ta be dermved brom pure-hrod piigs
ATE EXC r]l'lIIJ I.LJ] IL["I. cortsidies il!:_' thi
amoamnt of captal inve st Thiz preach-
ment not only has Do s mmediate ef-
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Fluvogragls Tram

FOR TITE STATE JVAIR

the ple-club mosenient it the Soath, most ol
af the raror-leu —the Kiml whicls
can prevent s gomyg ithroegh a

£ vVRTHTY
[ resany

feet o pig=cluly commuomities, where ex-
ample hos taken' the place of precept. bot
it 15 causmyy the farmier 1o awaken to the
fact that hes zon and hs davehtler are
proving more efficient than he, simply. be-
cause they are taking advaatoge of the
tnformaticm Fins Dheen geamed by
experts amd spectilists throueh yvears of
rl-;giu_'r'r*.nrn'.:;[iun o

whsticly

research

ICAL - FAHMER %5 VI

LELTE MEMBITR

CITHACT

CELd

ez
N 1N

g5 the colleee-

called,

Thie “theorists,
apricyliurists were
longer seorped by the “practical”™ Tarmer,
whose “prachicality” 35 seen oo very
unenviable Hebt when he 5§ ||1'||.||-|]'|-|1[ ti
admit that o two years for s
range-repted hog 1o nogaire 2 weight of
130 poands, while a pig-<lab member,
ke young Walter VWhitman, of Ipdunag,
presents as an oexhibn s pet Dharoe,

WIREN &
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ASTHRIDE TWO HUKNDRER

Cne of the by-prodects of the boyse
throtiphout the United States is the
..|.|| will redult (e young pedple

LTS THTE

A RITET TlNANCE Pl-COLUR CTRY S

One of the most mteresting develop-
ments-of the pig-club movement has been
the establishtnent of cordinl business re-
lations between bankers and boys who
want to raise pigs.  There are bankers
1 ||r.'u .;:l..l“'l. every atate who are "fJ._ul (BN
'I-[]I EI|.'r' | 'Illl I:IILTI'I-III'I:'I"I ."|:||I| '1".' TR I'"*-.IT'"
funds for their start as pork- [rrr--’fn*'rr:-
The Siate of Arkanzas llllhl‘:hl.- o typical
cxomple. Last vear the bankers of that
Commonwealth bnanced 2,400 boys anil
girls out of the total pg-club member-
ship of 2,700.

AR THS
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inatilling of o
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Mot only have soch
proverd 10 be
“mit-edped” from the
financier’s stamndpoint,
bzt they have bLeen a
dhirect source of -in-
II"I"'-I".'l‘-I."I'l. TEVenuc .'II'III
|l|:'-"i|5H"'- I'-Ilr 1|!|l' ll-.':llli-i
A Texns bnnker re-
contly hought 326 pigs
for members 1
his county nnd
able to trace $75,000
direct merease 1 s
deposits as o restilt of
the ecordial relations
estulilished the
snpeessful club mem-
bers and their fam-
e,

In  foancmg pilg
chibe the lunkers oi-
operte with the jount
representative of the
State agricultoral col-
lege andd the U, 5, De-
partment of Agricul-
ture, known as the
state extension lead-
or, who destgnates o
F'r;l__l-__l'-u'lll'lll ngrent oo or-
FAmze a county ¢luh,
All of the efforts of
t he members dre,
therefore, mider the
supervision of a
trained  leader #nd
praciicial teacher.

Two methods of fin
ancingeE  have proved
populir. The usudl practice 15 to lend a
cluby member the sum necessary jor the
purchise his g, the only seeurily
given the bank being the member's prom-
1ss0ry note, bearig ¢ ' ate of in-
terest.  The note 8 petd when the pig 1s
sald or, in case of a sow-and-litter proj-
ect, when the weaned pigs are marketed,

The second method 15 known ns the
‘endless - cham contract. Under this
plan the bank disiributes a number ol
wepnling gilts among the elab membirs,
with the 11||r]ur-t.1r11]1n;; that these mem
ters refurn to the bank two weanling gmilis

lOans

wWils

with

=LHLEF 1YI0G

cluly mnyement
love i Enbmls;
rsterest m fakm
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froar Lthe firsy
farn “ farmed ol
Bty striilar

I | ] .:_.l.|'-|' i |'; L BT T
III |||.J|| B II'il |_||_!|||"-r_-.

terms, dnd the bank's THETRT

of pirs thue inereases by arithmetical pro-

preszion | hence the term “endless ¢ham™

HE AL ELE ESTHURTIASM TFVISNCEDR 1%

I':_l.-- |_ 1 | iy &

It 53 not surprisme that hankess finl
et piE-club losns
talishment o1 rilal relations with th

fatare farmers and swane |

.
Il IYieE i '||| o=
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bkt

l-lll i --l"I.IIl'.I':i'!il. 1o LAle 1miletes
t Their s I
L st sieqnbcant phases

TMCTTE,

iy member= = ane of
1 '|i|l ITHIY |

B ¥ "
:Il.'- ITEFCEE I PelieEcTasd 1me ENoasaneas
n

mstraetors, oluh
Avrricalture off;

of leiters  recirive L%
npetits, Department of
clials, and the hankers themselves.  There
was the case o crmppled chld e M-

5:---1::.1 ¥ stpnmmieT swWho became <o oen

i
i1 - 1
I_|II el B

withe the ||l ni attetter s
: ;Il'1'.l'."1 !l;.'-

TR )4
.

pirents to
o shed near i
ortlet that he might feed his
(e mglit the g tnled

CUSTONIEary

i Lo 1nye
'_'I_\'_-III ||_'|..._\. :':
pet at gudmight,

i ¥ 4.1 &
tor eat his usun] m with thi

1 ""-1 I-!i-i ; ".!lll-l.l!lll. !I.Il' "!illl-l.ll

agwner lmbhlled to the house o i
riatches and telephoned (o the county

pig-cluby zpent in the ndioining town and
mststed upen s commyg at once r
tarn the cotse for the | T appetite

.Il::.:'. |li,_'- R .IIlI..-l!i i |l:!-
regarded wath gentinge affection by thewr
vitithfitl miasters 13 8 fact of comman
leniow lodre 1o nll whe have fallowed the
napr-o Hih movemeni vt e of the fhirs

: e, witem i peg B Dween

ekl NLE AT

im a Southers otn
|'.'..LI||-|| i ||| I 1 |-.'-|||! !-'.u i whn |...|]
ratse(l the ammal from a weanling, ob
viomis of the orowd, Droke mos Yhe
s arms around his pet and

1 1TAE
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“WE ANE ALL IX ETVYLE IS

TIHE GEARKS ; EVEN

O WEAR STANTDING COLTLARS

r. I||!'|I.|

THE

5 ype. of wonden 3 -|-|_1| ol i Uil and Arkotsas to prevent pegs from  rodiing

their wiy undder ral
not neciledl where e (e i well eareil for

krsseddl 1t 16 the deliwht of

et ctnfors,

Hrlpes anid

Y O 51X RAIRES A TIHAMTION PIG

Lhne of the mstances to which pig-clab
vocates refer with special pride s the
| Joaek Starr, of Midland,
Texas, who wanted to jenn-a pag clnb, bt

i

CXPTICHOC O

learmed that he was too young for mem-
bership, belmg only, six vears old. Naot
discouraged. however, he decided to fol
low pig-cluly rules until such time a5 T
comld Join. He purchnsed o pure-bred
pig, the runt of the litter.  When the pig
wis 10 weeks old ot welghed 20 poumuls
The pet was thereafter Ted, according to
the prg-cluly

1:_'_:,'1'I'|rl.'- i|1~1r1r-'1fr'-'1-:, Cmn i

properly balanced fmin raton, nmel was

lowed to graze on Jolimson peass, weeds
i volomteer oats for green feed

Tack watched earefully for the dfeAr-

o vermmn, amd the ew lice on Tis

pet were eastly removed with an apphica-

fences il pldatures oot ool 1

'|||I i_'-'.-

I Tipk il B
vithedd willy a0 atrils

Pt teeeEr Rt

v mineral
inxfre of eharcoal, woord ashes, sali, and
copperits was alwavs kept i the pen
When the time came for [ack to exlibn
s pet at the county fuir i was eleven
atiths and wergrhed 4350 pounds.
Not bewng eligible 1 the pig-chnb clazs,
the yomthiul extbator entered bis pet
e other Classes, talkige five hloe piblaoge
and winning $23 inocash, with which e
started s first bank aconunt,. In the
following November thiz prize animal
il o {itter of mine pies. Bve of which

were sald tor S 2.50 each, am) the vouth-

[om ||f TR RE jnll: 5.;|'1| =T

II:I]

tumeled, on Ins
antiottnced career as i stock farmer.
Chie of the doties of each pie-club
membes iv o write thi SOy of ns ¢x-
perence At the end of the season.  The
NOrrative §s TRy

l-lll 3
o]

il brecder 15 now well

sy todd 10 simmle @l
- | i

releCiinge the camestiess of
i

=l 190}

t e
il i< keeon mmterest i all thad

jrerttiins to hits [a1L2
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FITTY=TWO I'URE-DHET) DTTHEM RS FI1GS PTTRCHASELN H A BANE AND REA iR
MSTHRIBUTION AMONG PIG-ULUD MEMBERS
Few. imveatments ho praveld safer than the mon rertt bt faFining  cosmimomit

Vimk s itling to limanes |...__._ afel wirfls eager to 1ot the mig-clob movement Py "

I | iLf | = | ncid i -|_.'|= A LI R RN TR ke IEE LFEIE 1 1

prrels i Fi il farma them ouf, en member arreseing | LErETi Cl & |

s 1 i1 fHErF o i s B | C g 1741
PRper Prom the analvses of {eedimg  needed spice for his ss=tem. and as “vari
stiff in the Inilleting, | got the addresses oty is the spice of life,' 1 decided on 3
of the firms that sold the best feed snd  viriety of feeds and wavs of feeidine
sent for some. | went mto the contest  which were none the worse for the pig
with all sy hesrt, because 1 felt that | vople must have -their foodes nrepared
st defemd my arroment. Jifferently at different meals. and

“Wohen | got the prenuses 1 huill 2 pig pigcomes close to being the same nz sonm
i 5 o el » U8 II MoTEe sepe 1 War | "I":Il-l' WHETIS, | :'r'|i=.I'=I: g feed ne
sty place, where the sun eould shme on cordinely. -
it a few hoprs m the morning.  Close by 'l fed only the ainount of feed that the
it I made o evinend awitllow and an diler I_i_:- wintld elean m i o shoer time = oot
] e fence was holt seound the patch ot : Jitls Hye i i Do pary (uantiles a1 1 H
rape; oats. and clover that | had sown for pastore. T wn lwavs on the Iob amd
the g 1 made thinpy samitary and kept  the pig responded, and it was fot lone
themt 0 dornge the comtest before | had nat a plg but a liog

-3 XL STep WiiE o imiroduce the The rednlte of the oontest wen tfiee
ttle ved runt to s new quarters.  If  pye weiphed <8 pounds ot the berinning
e 4 i.'-: et he adid not show it In AN L f--!' at the end, He (et T
pruntmg, tor atter the first day he never 182 pounds in o2 davs or twn ntite]s o
grunted, squealed, nor moted day. The cost of production was 5,03

“Eeverl bl i"_": mdlicated that this Ll 1] it and I. 05t of the feed
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FACK STARER., OF AMITH-AND TEXAS Ay

When this ple was g
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U acenunt of the hot weather, | kom
him a few da ifter the comest ended.
gl when | T
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CEhest whatited

Was Over |

VvoreEnlts compared  witl
some other experiments, snd this was
witat o formd '.';||':,_'|.||-. of AV iIsconsim
Limiversity, found that one T
eipials 2,430 pounds of
whesat WhreT
with This e

this, although my pateh wa
wollld make an f
that my pig

rape, not consderinge the oat

By s By kY

A 1R ¥
corn meal
Ted 1

||| |
T o | | L
] I,.__

il
e 10rEs combrmation
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|""'-i|'-'!.‘= OfF COncentrates

I'r T 'ilu
vl elover,

conld have eaten

Farne] aver o Task
months lafer 1t welghed 350 pound

I
fd sl s

ITRIZT-WINNING DLHO:

| ted 2157 pounds ol coneenttateos anid
500 pounds of malk, which is clunl (o 100
Ldding the three,

| foand that the e coulill kave eaten the

||||1'I'-: = 0T Concentrates
¢rquivalent of 721 poumls of cobeentrates,
The Adabama Station reports thot tape

makies 3 saving of 200 p | AT
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PSRN ED

hondded | pounds
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L hgured that the chean cost of pro
chuction was duoe to three thines: First, the
leh protem content of the
nealth of the g,

rreat variety of feed amd sanist
citiom of the lot and zieching uiriers:
third, the pip
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this reducing the amount of other feeds.
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Pigs are psually weanal whett they are from 10 o 16 weeks old.  Thase weaned ' belore
giw works of ape osgally hove dimiey prodocts o rely on. The only advantage of patly ‘wean-
R RS L |'I"|||I| kg LR TR o o e i'-l_' L' .Il'!l s Rl-YVEQF

ST r'-i ner thint his ever knew before and
probably will never 'I|I1'|_||I because e
learned it by experience.”

PGS BRI Al L

--I'I L 5
[N LT i | -

Muany of the pig-club members writc of
their pigs with the same ll.-_-‘1!.~=|1:-t-' ii-
terest that other cildren spenk of a pel
|:|I.I|,_', o TR . P ) e |':.||;||'.-._ |||r... Ior Y-
qpmle, 18 an extract from a letter by Farl
Weat, of Garlumd, Oklnhoma

“Well, 1 shall tell yom about my pg

It s looking T'r' iy dressy since | have
I i=--~li.“. r gt el Hresier a1 ikaee. It looks
like it were Gxing up for atnp. oG-
rics 1% tal curled and walks as proud

as 1k it were '-.|"""i::|:-.' (0o hee town.,  Now
[ shall nist disappoant him. 1 shall carny
' our contest on the 18th, 1 1
oeat all T oemwve him and 1 owill o
best to et o vide on the tram for hom
[= ecarries his fat micely and walks up

L I'i' neiil= II"|-." ol ii'||E‘.' Il M 'II] eats all

e can, T decd him corn, aats ;
werils, and the was
table sinee my F.Lj-;":r': tanknge gave: oul
g Ul T

He seems to think b o1s

gl tame

e from my

nicet thingr 15 to sce him ent :i.:n] look at
e St et 5 1T 1o sav, "E: '.'._'., VO nre
R B "1 L 1I'1'—a-1'-|-r-.ll|i1l:..' furnished,

.
W11 have to do ds to walk np amd eat

“WNow 1t he wins no prize 1 shall mever
e sorry about feedmg him, afiadl
bl e o eomfort for myv mother -and
little brother at home, DBeswdes, | oenjoy
his bemnme here.  YWhile I anr a member of
the pig clisls, T 1l him he mirst not et me

b i

et beat, fur this is my first effort to do
anything in the club work.  But if 1 do
ret bent [ shall only keep trying. My

twnr alder brothers

|Z|‘-|_ vieoT 11 i

won, valuuble prizes

_ and cottor clulis |
shall keep trving, . Liam sure | can win
dav. | have one acre 10
acre m kafir-corn, and
clhithits, also mv sedd

CiTT

SOMCLNME _Sofre
rri N _-,r'.Lr_

ATt ]lrl |'.Il'i|!-_] iElh
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kafr-corn and corn for-another year, and
shall send in my repart and essay when
the time comes,

“Thechimch-bugs got in my kafir-corn,
andl the crought came on m¥ com, bt
mother savs 1 must be patierit.  She says
that those thot hove nomisfortune die of
young age. 1 have always foumd my
mpther troe, amd 1 shall be patient witil 1
get through. | am 1o vears old and can
always find work to do.”

TEACHING THE FARMER THROTCI HIs SON

The results which have attended the
efforts of food-production specialists in
chub work among the young people bave
heen 1 marked eontrast to the compara-
tively slow process of inducing the adolt
farmer to adopt modern scientific meth-
ods in rmising cereals; cattle, poultry,
swine, and vegetubles.

Cne explanation for this success is the
fact that boys and girls assimilate new
tleas more readily than thetr elders.  In-
deed, agriculture ¢xperts are finding that
the casiest method of approach to the
adult farmer and the housewife i3
through the sons and doughters, whose
signal achievements i elub work furnish
concrete examples of the advantages to
e derived from scientithe farming and
the scientitie breeding of eattle, swine,
sheep, and horses.

For example, no number of pamphlets
ar lectures could be so convineing to the
Decatur County, Georgia, farmer with
respect to the advantages of scientiic pig
feeding as was the object-lesson  fur-
mished by his little danghter, who beggred
to he allowed to join the Decatur County
Pig Club with the vighth pig of o litter,
She was given the pig because the sow
could only nourish seven pigs and the
eighth otherwise would have starved.
When the childs pir was 10 months old
n weighed 225 pounds net, dressed as
meat, besides yielding a so-pound ean of
lard. This pig had been raised at a cost
of five bushels of corm and the kitchen
garbage. The other seven pigs of the
litter, left ta shift for themselves, aver-
ngm;! only 87 pounds each when butch-
ered.

And what farm expert could have pre-
sented the story of scientific hog-raising
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gy forcefully to a Kentuckian as the tn-
vmph of that farmer’s own pig-club son
when both started even with ditter-mate
pigs purchased at eight weeks old? The
records show that the boy's pig weighed
27 ponnids: when purclinséd, and gamned
ity pounds i four menths, at a cost of
five cents a pound—a daily gain of one
anil two-filths pounds on aration of eorn,
shorts, amnd butternalk, At the faip the
boy's sow weighed 104 ponands and took
a pirize; the father’s weiphed only so
weinds, and there was no record’ of what
it had cost him,

AMANY BEXEFITE FROM BOYS AND GCIKLS
CLATRS

The benehits derived from the pig=ciub
movement—and similar benefits are de-
rived from all the other club movements
of the so-called Extension work of the
variows States, in cooperation with the
UL 8. Department of Agnculture—are
manifold. First and foremost, the elubs
stimulnte an interest 1n-swing production
atid teach the boys (the farmers of the
future) how to raise better and cheaper
hogs by the use of improved blood and
the growing of forage crops.  The num-
ber of hdgs rased on the farm is in-
creased and the meat required for home
consumption  is produced instead of
Dought.

he pig club 15 cemplementary to the
work of the corn club, showing the mem-
bers how they can market their corn
profitably through hogs, The home eur-
g of meat i= encouraged an the farm.
The bowvs are instructed in @ practical
way in the management, feeding, sanita-
tion, and prevention of dizease of swine.

One of the chief advantages which 1s
being derived from this movement i the
means which it affords bhovs and girle of
carning money for themselvés while ot
home, and at the same time awakening o
real and alnding interest in farm life—a
power ful back-to-the-farm movement in-
aunzurated at the very source.

While emphasis has been laid here
upon the pig clubs, the cannming clubs,
poultry clabs;, baby-beef cluls, potato
clubs, corn clobs, and sheep clubs are no
less vital to the welfare of the nation and
to the inerease of our agriculiural re-
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In the hands of steh vouthfol farmers

the wmiple productivity ot Amercan soil
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THIOTS MAY ENLIST
Al young patrots who are willing to
e inothe éause 1]

affer their el

,
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make thi most of §

MARKEY X
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aundd our glhies, and who ot the same time
wish ito earn # lsindsome profit on ther
investiment amd experience the joy of
walchimge srowmgE  Thmnmgs—pigs, sheep,
om, cilves, ete.—should write either to
the Aoriculiur] Collepe of theirt State or
1o the Department of Agniculture, Wash-

rrton, L UL, stating in whieh club they
dre interested.

A oftate or connty agent will immeds-
ately ankwer such inguiries and furnish

acctrate mtormatmn as to the bést meth.
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e comn elubs andd pig clabs-are closely
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,
This  infvrmation i suppliced  withowt
charge, and the government ppents will
gladly grve expert alvive, call wherever
possible to see those miterested, and en-
roll them as clulh members, all without

cored fo the individaal
NGO attempt hns been made in this arti
¢le 1o set Torth the methods of plr-raising
relptive merits of sueh
brecds as the Duroe Terséy, the Paland
the Derkshire, and Hampshire,
Il these subjerts are treated in very com-
|I|l.|rr il i|'|"‘.'=2'|_§!ll: detail in the AT
Uepartment  of  Agpricolture  bulletins

which are semt free. tpon o (juest,

ar 1 e ribie

L Hima

Hovs and grls 1y trigr it the New Eng
land and Middle Atlantic States are ¢spe-

cially urged (o jom the elub movement
Thetr proxmity to muny large cities i
sires o constantly brsk market for farm,
dairy, and mest prodocte, and all food

ratsed in this
| |

section . of the Cotmiry not

" " | W Pl e | - |
only adds te the general larder of the

e 11 I Lie oy e a3 rreahitalile it 450
I Eupeesicd the hlen ol prg clabs 1o rorald
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TELton, extent the
Cver - INCTERSing ! Liirelen
wincly minst be harne by the povernment
DT | ratiroacs.

From April ta Navember the weather
15 suffictently mild m the North and East
o warrant the ritsing of pigs in the open,
without the outlay eof large sums [or
ho=ing « iprent

\mong the Eastern Sthat
etts has Yy active in
boys and girls’ clob work,  Tn that Com
momweidth the popularity of the pet-pig
moverent has been secand anly to the in-
terest shown in poultry clobs. New York
]'fl'lfli'*-l 5 1IN |=|| fi1a 'I'l i 1|'|fr |'i:l:l.'| [j||||

Viassach
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also, .-...!:.IIII.1:_"!| t|||' cluby work was aot -
gun in that stte - untl] March, 10916
Hartienlar emphasis should be placed
fact that i laree troct of land is
not requiste to the keeping of a pet pig.
sitadl lot o the z=uburhs o

porker can be fatiened at negligihle

1kl [Ir

LB SOUnNE
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heme ted fareelv on kitchen wiste,



BILLIONS OF BARRELS OF OIL LOCKED
UFP IN ROCKS

By Guy Euttorr MirrcaeLL
OF e UNITED STAres GEOLUGICAL Suaviy

line famine? Shall we be required

to. forego automobiling  except to
meet the stern necessities of war and of
uttlitaran traffic?  Are our petrolenm
ficlds showing -s,iFnﬂ of exhaustion?

The output of petrolenm has not vet
begun to dimimsh statistics show that
it 15 still increasing; yvet the downwarnd
trend of production from the present ail
fielids 15 plainly i sight,

The war has made o sudden and enor-

IS. THE United States fucing a gaso-

motisly increasing demand on the ofl fields

of America, and though the industry has
never been so feverishly active as it is
now and the output néver so Inrge, the
truth is that the demamnd has not been
entirely met.  And during the next year
and as long #s the war lasts the deniinil
will be ever increasing, ever more press-
ing.

“Many of the host of larger vessels that
we are now building will be equipped
with oil-burning {urmmices; and the vast
swarm of airplanes that we are building,
as well as the thonsinds of war autemo-
biles and trucks that we are fHirning out.
will consume mn enorrnous quantity of
gasalime.  Yet no great new oil regions
comparable with the mid-continent or
Calitornia fields are being discovered, amd
it 1= questionable whether anv will be,
for our oil geologists have pretiv thor-
oaghly combed the accessible ail arens.
What, then, t= the answer?

It is jost at this juncture thot we have
mudde n dhacovery that has disclosed what
is undoubtedly one of our greatest min-
eral respurces—aone that should supply
the needs of the war, and that for gen-
erntions to come will enable the U'mited
STALES L0 mamtam it supremacy over the
rest of the world as i@ producer of erude
eil and gasoline and incidentally of pm-
monia as a highly valuahle by-product.
We have discovered that we pos
mountam ranges of rock thay will yield
nllion=s of barrels of oil,

195

WISSPEg

For many years travelers going west
theoitgh the Grand River-Valley of Colo-
raflo and mto the great Uinta Basin of
cistern Liah have locked from the win-
dows of their Pullman cars on the far-
stretching miles amd miles of the Book
CHfT Mountains, little realizing that in
these and adjoining niountains, planly
exposer] to view, Liy the preatest oil res-
ervair in the country=—the oil shales of
Colorado, Utah, Wyoming, and Nevada

HOCKS THAT HURN FREELY
These shales, it 1= true, were known to

.}'iﬂm oil.  Campers amd honters i biild-

mg fires agninst pieces of the rock had
heen surprised to find that they pnited
that they contsn oil.  This fact was
lnoked upon, however, as only another of
the natural cunosities of the great West
and burmed, and investigation showed
and little or no attention was pajd to it
beciuse of the scemingly inexhaustible
ponis of crude petroleam found elsewhere
under preat ireas.

In connection with its investipntinns
of the undeveloperd minern] resources of
the country the United States Geological
survey his réecently made specinl studics
and tests of these ofl rocks and haos
brought to light two important facts:
First, that our western shales are phe-
nottenally rich in ail, and, second, that
in foreign countries, partictlarly Scot-
land, much inferior shales are tm].:-,:.r s11C-
cessiully mined and worked as a source
of oil and other commercial products,
The industry in Scotland is 70 vears old

" k £ 5 " Y
aml 15 still 1 a highly flourishing condi-
L,

O1L PEOFITANLY DISTILLED FrROM SHALP
IN SUTLASRD

The Scotcl shales run o only abont 23
gallons of o1l to the ton ; vet the principal
apernting companics competing with the
petrolenm mdustry pay annual dividends
averiging 18 per cent. Rock producing
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I THESE WYOMING ROC RS Al

These depanits of oily rock are often massive m oxtent as wel] & i thickness
art Hten ol
2 mallevs to e Sl

Westrmn Stuie

I.l. 1&]

in and
el weeld g s

iy -,'rL'.|._- AR EE il
{eet o thickness a

every s low ns 20 galtlons of ol a0 ton 13
vielding ool ||J'1."if1f|'|1r]:-. The shnles in
the western [Tnited States are far richer
in o1l than those of Scotland.  Many tests
made by the Geologesl Survey show that
the Americin rocks contnin 40 1o 50
gallons to the ton and those i one de-
poxit tested oo gallons, or more than 2
harrels, to the ton:

Tao exiract the ml, the rock 15 distillead
at a low fetmpeeralire, S !—EJJIIr]I: 1% the
process that the geologists who surveyed
the felds carrigd shmall testing retorts
around from place to plice to determine
the ol comient of varcis ‘-]“l-“'l"'”."‘-

I the Scoteh plants the rock 15 heated
in retorts drrateed in banks of four over
nosingle fire I:H:'-: and a unigque Teature of
the process is that the gas derlved from
the shale 15 the fuel wsed oy obtiming
the oil and other products.  The retorts
are grouped in benches of 64 and each
retort Teduees obiout 4 tons of ook o day

E LOCKED MILLIOKXNSS GF BARRYLSs OF

sl gann! LIl Rg -

| W1 it rap i fromn L 5

UIEE,

Ttels were

[ Gran sijteate miles, pavoraginge. N

SOme 3.000,000 tons are treated annually,
The viprs pase from the retorts into
condensers m which the crade ot] 5 de-
posited, and then om mto a chamber in
wlirch 1[|L' sivmmonia 18 collected

The Seotch shales el gasobme, fHam-
nuting, Tuliricating, and other ils, paraf-
fine wax, and sulphate of omronia, be-

sides o considerabile 1;11|l11lt1.' 01 11-.|:|-
el and the gns thist s ared i
JUANTITY O oL IN AMERICAN SHALES

o AR OTS

The total |erHh1LI:|LI|1 of petrolemn m
the United States up to 1918 hus been
4,235,000, 000 harrels, and the possible fu-
LEiTe ||1.-ru5|:1ltm||, or the total freserve
of it lies very
deep—is vstimmted by the Federal Gov-
ernment nt about 7.000,000,000 harrels.

Htw does this petrolenm compare with
the known oil-shale feserve? The quan-
titye of ol that can be extracted from the
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Fhe fexilnlty of the rock thdidEtes 3t
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which ve been prontabiy weorked tor 70 veq
il hales nf ithe western United Stotes
clle Gl mve o gallans o the L

slinle a2 so huge that the petroléttm Te-
serve becoings almost nsEmncint by
COFAATISN, 15 8 resuit ol onldv o opwEr-

il investigation, it o estimated that the
ol i the shale anees of Colorado alone
amounts to 20 000000000 horrels, There
ntountains—andeed, ranees of moun-
which for manv mtles carry thick

1.4 3 e F = A
k that yvicld 30 to 50 barrels

ST
Lins
]1|||'-. l'.r UM &
ail o the ton

AMore recently the State pealomst  of
Colorado has reported that in northwest
ern Unloralo beds of commersially work-
abile rock that avernge more than 20 fee
i thickness aml that will :.'il_".:. it lensd

30 s of ofl to the ton are found

TR

i o area extendmg over 1,500 SOUaATe
miles. T hese figares show o content ot

wooooo0 ldarrele of ol to the sqguare
mile, or 3 toral of 36,000000,000 harrels
T [4.11 ewenty bitlon o
thirty-<ix hallion = sufficiently impressive
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i8] @ L 1.5 i i
il coiternr,. The ml shales of Scollamd,
ool ghergt o2 enlloms o the vom of rowtle
about 40 ar sp gallons e the ton and thoase
The Geologcal Survey also estimates

W0, 000,000 tons ol suiphate of am-

t i

worth, at betore-the-wiir prices,
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nberat H0O o ton, coatlil e vecovered as
n by-produoct in the extraction of the ol
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Mits bBv-orodhsct would be sufficient

the pr

carwh o most of the larmis in

Mississipm Valley. _

[0 acddhition 1o the ml ok in Colarado,
[italy. srivest b considered.  The
govErnmertd 1= mvestirating these
v stated

that of

O
deoosits 10 dirtut]l and has alremu

5+

that they are pn Y 3. extensive as
thase in Colorado and are equally rich i
cil.  OHl ghales have been examimned also
m Nevada, Weoming, Uahifornma, AMono-
fani . States.  Tests of :
mens from Wyoming show

s gallons ta the ton, and samples from
Nevada have produced from 40 to 100
miullons of o1l to : ]
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fram 30 1

he ton e 1= 100
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Hut the West has 110 mongpoly of the
oil-shile resouree.  Deposits have Dhoeer
examuned by the government in [llinois,
hentucky, Olug, Pennsylvania, Tennes-
see, West Virginia, and Indiana, some of
them testing ount with a high ol con-
tenit.  An examination of the hlack shale
of southwestern Indiana shows that i

U 10,000 square mtles, and

underlies abog
‘.|I"I:_:_'JE the il content of minch of it 13

il
iess than that of the western sholes, and
sothe of 1 is too low In o worked
cimmmercially, the acthal content for the
area in Indiana alone would be 100,000~
(L Oo0 harrels,

some of the eastern shale that ie VErY
rich an ol overlies extensive coil Derds
winch are bemng mimed by the CEtmipping
method, so thit the oil rock onist be re-
mayer] in any event to get out the eoal
This shale could therefore be mined by
stearm-shovels without additional cost, as
it IS 8 necessary prelmmary o the coal-
mining.

The potentinl valve of this immenze
Il!l. Fesouroe 1:‘.- -'I.JHI.":'iI'” s 1'|':|'|:..,:.| Ilr_ '.III]l|
catiprehension.  Enougl oil & held in
these notoral reservoirs to Al IR TS
over overy tank, cask, barrel ean, and
'-!1:'.I' '-'"'!1.'1.;'.“"' -|.‘I r'.':._':":.' |-_||.| i'.l_ []I_l._"

wiorid.

United States, particufaily those of the
Western sStates, have been referred to by

!|IL' O Ve TTIIETI ;:L'|||L_l;_=_f-;n A5 1 Tresirye
AVl the e
mand s the poce shal gridit
cnough 10 warrant the estabhshment of
a new indostry to supplement the supply
of petroleam from the oil felds.  This
L 12 o At hand.,

The extranrdinary demanids of the war
nre already indicating the approaching io-
ifficiency of the output from our pe-
trofewm hields, and experments in the
utilization of oil shale are already heing
made in. Colormado Mlants are Dbeing
I'T-'.'I:"[':_'l'.r, ol 15 -*l.'l-l"ﬁ_’ ']E:tifl'.'lll [ T USSES
ire being tested, and a steadhdy increas
g okt 15 soon to he Expectod S0
stibstantinl 15 this resounce considered that
the government has sét aside as a special

able for extraction whenever

heeorme

:|1I.I!I _-_"-.: '|I'|_ |-_.F'--“
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LAND DRILLING T0 SECURE UNWEATHERED
RAMPLES &' OIL SHALE

= i

ity ef o] shale in the nocky Aloun-

[F &
[ he de

tam region (e for the most part near the sar-
thee ond can be mimed by steam-shoviel

sttuntiyg e relocing ;|'|!|r'_'__. i the viullevs
gravity may be utilized in rranspottitiz the rock
(0 the cdistilleries
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WASIE DAY IN A& 17 K GEOLOGICAL SURVEY CAME

antd hopters in the West long opo d

ammkl e ar

tillation 15 woell estabhilished 10 other coun-
Fried 18 tremessdondgsiy 1o ulviritare

of prospective development m the United

lill"

stales.

UnFortunately the discovery of the im-
mense ofl resoiiees of America, contiined
m its oil-shale deposits, will doubtless be
attended by misfnrtane for the snwary—
those who invest cnrelessly i the stock
of take or “wild-tat” ol
gamzed by get-tich-gquick schemers who
are intent wpon  exploiting: the pullible

GMIPAmes, or-

here suptlymg the haat for

thal ot stk ] |.!|| IMITI. N : :..'.E:'I

] - =
the eatnp lHumnedi

public rather than the development of oil-
shale properties;  Such schemers, hike
camp-iollowers, appear in the wake of
every greit dismovery of mineral wealth
LRILE I_FII':.' myve ilwavs found the "ol
fields™ a particnlarly lucrative one for
their operaticns

MERICAN NMIL-STTALN

DLUTSTRRER

INDUSTHY WLl FAR
ST LAND

The suceess attnmesd by the oil-shale
industry in =cotlond miicates Tar greatet



rpranf-frem L. S Geabmical Sarey

WICTT OIL SHALEL LEDGE OUTCROPPING NEAR GRAND VALLEY COLORADD

Altheagh the oil reserves of the United Siates are greater than the bmoutid peodaeed i
the ettre Winrld from the ldrih of the mmdosiery untd oow vel the outputr st the present time
1= such thul ' wonld exhaust the reserves in 3p yeit But now comes (he dizcovery of anch
an abumianos of ol i American shales that gl the ail produced in the whole warlil in the
entite history of the mdustry &5 only a drop io the bocket in conpanisen with the sapply the
rocks offer ns
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siccess for the mdostry in the Utited
States.  Not only 15 the ail content-of
the American deposit larger than that of
the  Scotel—m somie ¢ases more  than
three times as large—bnt the Amoerican
rick cin be mined more chieaply,

The =cotch shules Be far below the
surfpee amil must e mindl by band and
hotated throngh shafte liloe eonl o hanled
up inclines.  Most of the Rocky Moomn:
tain shale Hes from a few feet to 2,300
feot abowve the valley Hoors amd much of
it can he mined m oo wholesale manner
by steanmi-shovels and lowered by gravity
i the redueing plants. |

L FORMERLY INSTILLETY FROM SHALE I
PFERSESYLYANILA AND UUTAI

The Scotch shales pceor: in drregular
heds which here and there thime out and
hitve been thrown mto geologic faults and
falds that greatly incrense the cost of
mining. The western shales, an the other
hand, are mare uniform m thickness ail
lie in o horizontal position.  Despite their
hamdicaps, the Soorch deposits are worked
at o Barge profit, vet their avernge oom-
terit of ol 15 only alout 23 gallons to the
togr, whereas vast guantites  of  easily
mtined American shales that lie in berehes
6 to' 10 feet thick will averape perhaps
it lamilred per cent more ol

Chl-shale distillation is not new i the
United States ; yet it 38 doubeiul if there
are many people alive who remémber
anvthing about the earlier idustry.  Be-
fore petrolenm was discovered m Penn-
svlvania, ahout 3o small companies in the
easternt United States were cradely dis-
tilling oil from shales; but afrer subter-
rancin pools were discovered these cam.
panies went out of business.

Long ago the Mormons alse distilled
il from shalé near Juab, Utah, where
the miine of an old =il can vet he seen.
We are now phowt to return to this dis-
eariled industey and prodoce hundreds of
millions of Larréls 1.:'11 oil where formerly

M5

the owtput was comparable to the pro-
duction of ol from sperm whales.

AMERICA™S (ATMUNSE MINERAL WHEALTYH

The discovery of these vist deposits-of
off-brarmg rock mothe United States, the
petrolemn content of which can b esti-
muted o nuthimg less than handreds of
bitlions of irrels, % ope more evidence
of the abounding weslth of the North
Americin Continenl. N0 sooner does ane
of our resotirees show limitations in pro-
duction and the pessimists hegin to cry,
“What shall we do when oar reserve s
gone " than munense wlditionn] Qoposits
or mibisfactory substitutes are discoveral,

Paring the last few vears petrolenm,
with s most valuable constitacnt, phEso-
line, has bhecome one of our mnst vital
resonrces, s than even the most cheerful
optanist might well begm to question thc
immedinte future prospects of the i
dustry ;. bt with thowsands of sguare
miles of rock: lving abave groumd, within
sight of tropk-lme riflroads ol con-
stituting an unfailing oll redervoar, we
ean feel assured of a sapply of gmsoline
Tor iy generntions 1o (ome.

The United Statex 8 ideed @ country
blessed by a generons Providence,  Gier-
many, o supplement its stock of  pe-
troleum atil gasoline, labomously  rises
potatoes from which to distil fuel alcohnol ;
but here in America there are dwnintasms
of ‘ol pock which can be Dilasted and
steam-shoveled and tromsported by gray-
ity to great retorfs which will hurmoout
o1l and fertiliser m limitless guantities,

The production af il m thiz sountry,
instead of decreaging, will continne to
prow ! it will even, because of the shule
fesnirer, greatly moreitse is present 1=
mietise outpit of o000 kicrels a
vear amd will keep pace with the enor-
mensly increasing demand.  No one miy
Iwe bold enough to fortell whot tremienid-
ans fgure of prodoction may be reaiched
within the next ten yvears:



SHOPPING ABROAD FOR OUR ARMY
IN FRANCE

By Herserr CoREY

OUR hundred shiploads of things
the American Army needs in France
have been bought in Europe.

I know of no more blunt amd uncom-
pmm{sh‘jg way of beginning this story
of a big job. It lacks color and voltage,
It really should be illustrated by a di-

Am showing a procession of four hun-
%Ir?m:l tall shups =satlmg mto a port o
France, each loaded down 1o the captamn’s
quarters, while a fleet of toothless U-
boats pives way to furor Tewlonwicns on
the side lines. That would bring home
tor the reader what this achicvement of
the: Porchaging Board in France really
amtunts to,

Each ton bonght m Forope lessens by
zoon pounds the strain on the tonnage
line that connects the American Exped:-
tionary Force with its home base. One
might go into the dollar feature of the
situntion and show that each ship will
cost the American Government not less
thon %0000 a day, and that they will
average 00 davs to the round trip; but
that phase s relatively unimportant.  The
essential pont 15 that an enormons Ocen
shipiment, with its attendant risks and
defavs, was avoided m this way.

BEIORTAGES N ALL DEPARTMERTS EXCEPT
TUAT OF COURAGE

The 4o0 shiploads only include the
material bonght by the Army Purchasing
Bourd in Fronce. A huge quantity of
other goods has been hought by the com-
manding officers of units, these moging
from the day'= rafions to footwear and
ready-made huts,  Such purchases, how-
ever, are of the hand-to-mouth order and
only satisfy fhe moment’s needs.  The
preater purchase may be charged (o rﬂt]'nu
tal necdunt.  The gomds were needed for
permanent  equipment.  They are the
shelves and comnters needed for Uncle
Sam’s new business abroad.

Fvery one now knows the conditions
under which the American army began

operations in Furope.  Some thonsands
of men had béen hastily gathered together,
herded on stenmers, amd peited off 1o
France. Probably every one knows that,
thanks to our failure to take out insur-
anee Lefore our house caupht fre, this
first expeditionary force only, outwardly
researibiled an army,  Seventy-five per
cent of the men were rookiss; wone of
them took their frst steps hefore a drill
sergeant on board ship.  The Dbureau-
cratic chair-fillers at Washington, whe
psed 1w send men to Mantla weannge the
clothes designed for bhzzardly afternoons
on Skngway Pass, were living up to their
own hest worst, There were shortapes
i every department except that of cotr-
age.

In the United States every one became
busy—and talkative—at pnce. The col-
ums of good pews about things that were
sure to take place, i nothing happened,
must have sent thrills down the backbone
of every good Americin:  In Fmnee,
Ceneral Pershing had po time for prog-
nostication and horrah,

Persona who think they know com-
mandmg generals who have had harder
tasks than Fershing in this war are in-
vited to name their candidates.  He was
not only responsible for those prelimi-
nary arcangements of a parely military
character, which will lead to victory later
on, bt he was obliged to create overnight
a huge business organization. e be-
came the head of an enterprise that counld
put the Sitandard (il octopus in its
pocket and never feel it symrm.

“OME OF THE DIFFICULTIES OF THE
SITUATION

The American army 15 3.000 water
milezs awnv from it¢ home base. m n
country that is inereasingly feeling the
strain of more than three years of war,
The number of Americans i France was
added to each week.
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broueht over iy sheets aood mesde into cans i lrench shops

if Fratwe will put up eatined gisomln for

With that rrowth of the
datly needs for clothing and Tood grew
iy proportion. . Heserves must be bolt
i to provide agrninst possible hand ames
el vetillery must be farnished, jor
Uncle Sam reacted with a ferk to the
discovery that the sguamel nifle of our
dacldies i o longer wseful, 1there being
few sipuirrels i Praoce. D ransportation
must be [arnished on an unprecedented
Mo rilroads must be ol and
eqpuipped amd old mailromds Tarbished np
Three-ton  cumions  take the
mitles m hanling food Tor a modern grmy ;
but muales are ilso needed

Az the wars inerensed, 50 did the difh
cultics.  U-boats are daily supk tn the
editorial colimns, but manage to mambiin
a certnin Hveliness on the high seas.  No
particelir genius was required 1o demons
sttate that every posstble potnd . shonld
be bought on the Evropean éule of the

A TITLY

the
' I

el

:_-Ir..l T i1 F

AT

ol pexk summer the farm women
T e
.I-II LR

\tlandie, 1o locsen the tension on tonmage
at getis wis needed
adrider that Amernca’s

i the huving, in
shoihil  nt
[ rance and Great Dritaom
and lialy are takmg practically all the
JTORan. market can sapply, antdd thetr
i?.'--'.l]l] e ]II_‘
I gy to mob fighting: forces to
favor an army which i practically non-

combatint s vel,

=1 1e=4

b hampered.

troops  are hehtnmg I
i

strate;

WHERE EKITCHEN BIPLOMACY ENTERED

A mmtter of kitchen' diplonmey entered
into the problem alsp.  The moment that
Amerwcan Tood purchases bégan Lo swell
! ae  markets  the
wiuld certainly pro

the prices 1o the il
Frenciy housewife
teet,  Hoer budegetary corve  his
devwnward, for the most part. while the
cost-line of cabbage and sugar has been
,__-||-.-_.'|i|' '.'I.',-,.—||i'll4_f i1is, T1 'J-'I-rl;l..lll [1EVET '-['."
iy allow the deep Amencan pocket to

Liee






THE NATIONAL GEOGRAFHIC MAGAZINE

crter into competition with her slemler
purse, It wounld neither e wise nor, as
Amoeracans say, “decent.” _

So o formuls was worked out for the
buying. It might be stated somiething
after this fnshion

“Qave tonmage todoy i owe can pay
back tomorrow ; morigage the future.

“Alwavs give the EZ'hliﬂg' forees the
LsE  CHmTee-

“Ladics first.”

Some one silfersd from n constriction
of the mmgingtion when the body that
does the huving in Furope was nymed
the Purchasing Hoard. [t is fibeled by
s tame ond commonplace a title,  1ts
members make purchases, o be sure, but
that i only one phase of its activities.
SNow and then it lapses intor diplomacy.
It nﬂgnl:i:lh“s_ with {ltrrqwun libor and
arfinsts the American machines and ways
of doing things to contingntal men and
women. 1615 m the manufacturing busi-
ness. [t is turning over every shop in
neuttal Furope in search of raw material,
vined it all began m the mildest way pos-
sible.

CHENERAL PERSHITINGS M TASK

General Pershing began it, of course,
for in the army all things begin and end
with Trisn,  One reason why his job makes
such a tremendons appeal to the frmagina-
tios 15 that it is this sort of o job. lleis
not only creating an enorméaus: business
organization; but he is catching the men
ta Tun it Sometimes he does not éateh
the right man, and then he las to take a
few minntes off to catch the wrong: man
ated ‘fire him,  Hut an orgamzation is
belig created.  When' it prets on its feet
it wall stand comparison with any organ-
tzation i the world. 1t wounld be folly
to sy that it can stand alone {oday.

“T must have coal,” he told the man
who is today the ehief porchasing agent.
“Go out and v it”

[ have prommsed the chief purchasing
agent that | will not wse his mame, but o
is ondy fair—to the anny—a say that he
was the head of a preat hank in a great
mid-western ity He was o busimess
man, too, aof the sort who I8 not afraid
cither of money or men: When the

[Tniter] States went to war he  yolun-

ik

peerer],
tri,

When be came into Pershing’s office fie
wis probably told o sit down and e
pocignr, and asked if he bad seen any
LU=hoats on the way over, that being con-
sidered o neal conversational opemng i
France nowadavs, and before e conld
answir he was told that the American
army needed coal and that it was up to
hitn o et it

Fle s still, praise be, o business

PEOW TILE PUTRCITASING DFFIVER ACTHITEVES
KISTTLTE

Well, he got the conl.  But before he
got it he negotinted with two European
goverimments and the heads of  ome
Euripenn labor. e had o fmd a way
tor have ships commandeered, not huving
aniy handy way to commandeer the shifps
himself. There wis even talk of reopen-
i some of the coal mines that France
has wmporartly abandoned on the central
plitean because of a lack of Inlxire, but
that plan was given up for varous rea
SUMEA.

The whole seeret of the job was that
the American army fund to hove coal, At
the moment there were OO0 RS on
hand ; 10,000 tons were owmg too the
French Government; there was none m
sight. and winter was coming on.  That
was a standard condition in all lines dinr-
ingr the first davs of the American setivity
in France,

The chief purchasing officer and his as-
sistants gt the thangs needed beoausce
they know how o hustle I wwas in his
office one day when a major, whose nome
and millons have heen a Sunday Teattive
in New York for twenty vears, came im,
The ouwthnes of the feature have not
changed materially, They comsist mostly
of daollars,

“I'm omt of a job,”" said the major,

(3o to French headguarters,” smid the
chief purchasing officer, “and get some
stuff ont of stornge.”

Before the major was out vi the room
the stenopruplier wis telegrapling head-
guarters that the appointment of Major
Money as linison officer a1 Frénch head-
quarters wis desired.  The appointment
came back by wire before the major gof
tor Freonch hemdguarters,  That 15 the sort
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of speed they are showing in the Hur-
chasing Hoard. . The chiel purchising
officer hkes to hustle™and anvliow it 13
forced on homn, _

“The French expect s (o Mnistle Amer-
ean [ashion,” said he.  “They wonld be
disappointed if we il not. What else
can we doz”

EVYERYTHING NEERED AT ONCE

Lvervihing was needed at once.  Clath
for uniforms was bouslt in England,
alotge with shoes and hats and blankets.
France furnished cannon and tents, and
pote and pans, and food.  The ropky
army wias billeted in péasants’ cottages
untt! matertal for hots could be found
and the huts Tanit.
 aris was draned drv i all sorts of
office matertal. [ doubt if there 15 a-good
desk or filing calinet or revolving chair
o b found there today. The Aménean
army reached France as bare as:a figh

and 1t had to be provided for.  Naturally,

enonigh, prices blew out of the chimney
in this forced draft of demand. Three
times the peace value was # fuir price,

“1 must have tents and blankets and
cots for 250 men by six o'clock,” was the
telephone message that came to one buyer
i noon one dav.

“There isn't a tent hor o blanket nor
aocot 1 town,  said the buver.

Usnally that would have ended the con-
versation, DBut the man at the otherend
of the telephone was n earpest,

“Then 250 men will sleep in the snow
tonteht and cover themselves with a
ditch,” =aid he. “Tlon’t tell me vou can’t
et that stff.  You've gt to get 1"

RO ATTEMPL TO SAVE DOLLARS 1NSTEAD (¥
LIVES '

Fle got the stuff, of conrse, That was:

Genernl  Pershing’s standing order in
those davs. He did not attempt to save
dollars at the cost of lives and waorry and
days. If he had tried to save moneyv that
way, he would not have been bt for s
yab,  Little by little, arder cune out of the
priginal chaos. The things that were
needed before the ammy conld set up shop
i France—before it conld even apen the
shop door—were bought at the best prices
pessible.  Then began the work of organ-

231

iring the bukiness.  The army began to
plan ahead and cut out waste

The Purchasing Doard was created. It
is composed of the purchasing olficers of
the various army departments, while the
purchasing officers of the Y. M. C. A
am] Hed Cross have a sort of collateral
telationship to the Doard, for both or
ganizations are often m the morket for
the things the army needs: Al each meet-
fg the purchasing officers poal their dis-
coveries and their needs.

scomts: have rnsacked Frunce wid
Englaml and neutral Furope for deposits
of raw materiall  The list of tHeeds is
made up mm each department for threo
maonths phead,

"Sevin departments want 40,000 fsh-
hooks each,”™ it might read, it being un-
derstood  that in verity no degartment
wants fish-hools.  “There are 192000
fish-hooks available at the dollowing
prices."

‘!ITF'HHI'EI'I- I CONJIUUNCTINS WITH THE

FRENCH MILITARY MIRSIGHN

The nced being imperative, the pur-
chasing officers of the seven departments
are given permission by the Board to bay
the fish-hooks. But before the buying is
done, the need and the prices are pliced
hefore the French Military  Mission,
which warks i conjunction with the Pur-
chasing Board., Itis conceivable that the
French army needs fish-hools, or army
ehoes, or robber hlankets, or whatever
the item may be. 1t has the first call on
the material svailable, but its officers have
ghewn themselves extraordmarily helpful
aml generous,  They have alwavs pruned
their own wants fo the fingl hair mather
thun pinch the Amencans.

“I cannot say enough as to the spirit in
which we have been met,” said the chief
purchasing officer. “The French have
placed thelr entire organization’ at oor
disposal and bave opened all their ree-
ords. Far from asking them to do mare,
our constant feeling ic that we are un-
generous o permitting them to do so
mitch,”

The French Mission also passes upon
the prices the American officers are will-
mg 1o 1::?'. In some instances purchases
have not heen made because the price was
exorbitant. Throoghout all these deal-
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ings the spirit of mutnal helpfalness i
evident. Bometimes the French Mission
has been abile to secure better 'i:-nce:i thum
the American officers have found, sl
somietitnes they have revealed stocks of
material the Amerwcans had been anahle
to find. When the consent of the French
Missjon 15 obtained the purchase 15 made.

In the first days of the American exs
pedition in France purchases were mmile
in a scattening fashion. Then it hecame
obviovs that i only a few fents were
needed at the moment, the day would
came when tents by the thougand would
be necessary, Therefore the mun who
found tenmts for sale—or anything clse—
hought all he conld find if the price was
ﬂghr_ Nowadays-sv slem has come into
its own,  The lst of requirements for the
army i3 made up now for three months
ahead, on the hasis of requsitions  fur-
nished by the ofheers -:r-m'rnm'rrlmg the
active units  That 15 known as the “uni-
form” equipment. It 1 apparent that a
wiit of 25,000 men will always negd cer-
tain things. It is equally apparent that
there 15 no close relation between 25,000
railroad ties and 25,000 men,  Sometimes
!l;u.- “exceptional” equipment comes-cinto
play,

RAILROADSE PLAYING A MAJUOH ROLE

"We must bwld raflronds.” the Pur
chasing Board was told by headquarters,
“Get the material.”

It the pood old davs railroads were not
of the major importance m warfare that
they are today. The Germans upset the
ald rules of transportution.  Early in the
war they began to string litle gquarry
ridls belind the western front.  The
French followed suit. When the Hritish
begun their Somme offensive, in 10916,
they had bud more than 3000 miles of
road, standard and narrow gauge, belind
their u.rmqmrnln elv. marrow front.  The
American army’s railroad needs will also
e great,  The existing roads from tle
water bases must he reconstrocted to tike
care of the heavy traffic anticipated
Preparations mist be made for the tP::-:ft:r
lines behind the front, when that front
bevomes an ;Lctunl']tj.'-

The Amerwan army cannot take cars
and engrines and cross-ties from it allies.
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“Seout for them™ was the order of the
purchasing officer.

It 1= at this pomt that the American
Isimess men who have become officers
i the American army began to show
themselves particnlarly useful,  The chied
e Euh'mg officer once =uid a pertment
I,hm[.,, “'ut o captain of industry,” sad
he, “in a uniform of & captam of the
wrmy and vou have a combinntion that
gets resulte”  These men are familiar
with all phases of American and Euro-
pean business.  They know where things
may be found and how to find them and
how to by them, They are used to do-
ing big things in a hig way.

PRENVICAMENTS OF SPAIN AND
SWITEERLAND

>0 the scouting [or ratlroad méateral
was done by experts.  Little jags of steel
rails were fonnd that had heen forgotten,
There were disnsed patehes of railicads
and sidings that fornished a handful ench.
Wanderers i the back blocks of Switzer-
land and *-.E:mn and Portugal found rail-
raad ties. Portugal was ready enough to
stll—at a price—{or she 15 an ally, but at
thie point the Purchasing Buard entered
the realms of diplomacy. Switzerland
and Spain were likewise willing to sell—
but for a consideratiom over and ahbove
the purchase price.

These conmtries had an “imternal” sitoa-
tion (o consider. Sefor Garcia Price,
Prime Ainister of Spain, in a rfecently
quoted mterview, declared that i the
United Stutes did not fortish cotton’ to
the Barcelima mills hondreds of thou-
sands of persons woulid be thrown ont of
wnrh A erisis cloud 15 forever banking

i oon the edge of the Spanish hurfaon.

Iten: his not been the least concealnwnt
of a revolutiomary party m Span, or thot
an enforeed gtoppage of work would
naturally strengthen the forces of discon-
fent.

In «imilar fashiom Switzerland is et
between a very avenons devil and a pir-
ticularly. blue sea

On the ane side she must bov eoal and
iron ore from Germany, or her people
wondd freere m the winter and her in-
dustries wonld wither and hlow away.
Before Germmny will deliver thewe and
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other things that the Swiss must have,
she extorts her own terms.  Germany Te-
cently compelled certain Swiss bunks, on-
officially, to take a-part of a war lcan, for
example, and the Swiss fodd reserves are
contintally tipped by her.

It wotld be mmpracticable for Switzer=
fand to tum over to Germany the foods
she receives fiom the Allies, Dot Swiss
cheege iz about the scarcest thing in
switzerlamd.  The Alhes appreciate the

ftion in which Switzerland 15 placed
antd have tried to be as generons as pos-
sible. Most of her foml-stuffs come {rom
France and Great Britam today.

| am not 1na posttion to go more degply
into the course of the diplomatic negotia-
tions which the Purchasing Hoard en-
tered upon.  But the Amencan railroads
in France will be get in part apon 23,000
ties bought in Switzerland, _wLiIE 200,000
sleek Spanish mules have braved ther
wity across the mountiains to enter Lnele
Sam's service. Contracts have been let
ta Swiss manafacturers to make certam
thingrs for the \Americans, too, and there
a fnrther dallinnce with diplomacy was
neeted,

The raw material must be furnished
the Swizs, for they did not have it. That
was agreed to, Thes Germany became
awire of the arranpement. Germany
furmishes a greater part of the coal to
Switzerfamd.  The mere suggestion that
an ovnce of her coil should be used to
firt boilers 1o make steam to run lathes to
shape: shelle—or other things—ior the
wholly to be looked-down-upon Ameri-
cans sent the Wilhelmstrasee into 4 1rem-
ble. So the Puorchesing Board had to
arratigre that coifl should be furmshed
these manufacturers,

RATLROAL CARS LOST AND FODNT

Railroad cars were found here and
there. One would not think that so eofi-
spicuons an article as a mailroad car eonld
e Jost, but they have assuredly been
found. The explanation is that France
has had oo men to spare for repairing
cars, except when the repairs were vitally
necessary.  Lattle by hitle, derclicts have
heem cast away in railroad hackwaters.
They still had the outward aspect of cars,

:i:rnwiug through their fre-boxes.
1
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and there were wheeld under them, but
that was abost all that could be sakd. The
American scouts] prying into all stray
comers, found them, and workmen: were
found—some of them belong to American
cngineer reghients—and the cars were
made over again.  FEvery car that could
e put on wheels m France meant & s5v-
g of precious tonnage over the oceun.
Then a discovery that might be called sen-
sational was reported to the Board.

“Ihd vou know," a seout asked, “that
there nre Boo aiused Belgian locomatives
in France

ALL THAT WAS LEFT OF BYLGIUM

The tale of the locomotives is a tag
to the tragic story of Belgiom, When
the Germans myvnded that hittle State, the
dazed people suved what they conld,
Mast of the rolling stock was lost, bt
the Belgians muonaged to ron 1000 en-
gies over the border into the safe bl
of France. The needs of France and
England were paramount in those days,
and 1,100 engines were turned over to the
armies for service,  Naturally enough,
only the best were tnken. The Boo that

were left were rusted and ghabby, but

they were precions in the eves of their
Belgizn owners, .

“They are all we have left,” they said,
“all that is left to us of Belgimn.”

Once more the parchasing  officer be-
came & diplomat,  The Belgians had been
ruled by sentiment. For the moment
they were not thinking of the proctical
side of the gquestion.  The 8o old en-
gines were a symbol In their eves. They
waore uscless as they were, Weeds were
Muny

ad been sacked of spare parts that better
engines might be rebuilt,  They were in-
credibly amd pathetically decrepit, Tt
they were all that was left of Belgium.

“We're trying to help you, vou know,™
said the purchasing afficer,  “Let’s 411 pull
topether.” .

=0 he the enpines. Before they
cotld be made usgeinl they must be re-
built. Belpian workmen were  availa-
bie for the rebumiiding; and there are no

Thetter workmen in Evnrope ; hut they were

emptyv-handed. The Purchising Board's
scouts patiently mnsacked’ France and
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Enpland, hole and eorner, until ehoupl
machine tools were found for the opers
thort, I*rance was practically cleaned of
her spare machine tools, bt somewhen
i France the relwlding process will Le
finished by the time the Beleian locamo-
tives are finished
In England the
with the povernmoent.
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iwans veached France the camp huckets
anel kettles and pots and pans were udenti-
fied by =ame ohacrver as space-wasters
shipholds. Pots that will “stack” were
bearable, but too muny kettles: wall not
stuck.  So the tin aod galvimzed: tron and
what-not needed were bhronght over m
the raw and contracts given to any small
workshop factories in France 10 mynu-
fncture these minor and clangorous items,
The wea proved soumd. France 15 short
uf labor, but there dre still women and
voungsters and exenipts o be had. The
Purchasing Board began to ask itself -

"Why not minke more things ™™

Canned goods are o stuple of the Amer-
wan soldier’s dietary.  He hkes to buy a
catt of peaches and a can of condensed
cream and pour the milk onto the peaches
and fragrantly eat the combnnation, Al
his life he has been used to canned goods,
Every compuny canteen has handled “air-
trghts"" Fne they take up a frightful lot
of space on shipboard, and besides there
i5 plenty of frurt to be hnd in France. To
hringe American canned goods to a coun-
try where eiach pessant makes n pet of a
pear tree is like carrving coals to New-
ciistle,

WINMEX ' CAN PO AMEPFICAN
SOLITRS

So the tin is to be brought over in
sheets and made into cans in French
hops.  Next summer the farm women
of France will bie supplied with tin cans
and sugar and contracts, and will furnish
what part of the canned goods for the
American army’s consumption thut may
be possible. The French woman is par-
ticularly expert at jam-makmg. and next
winter the Americin bovs will have jam
on their white bread.  There is an annex
i this story, Wy, For some reason
France has never taken kindly to canning
fruit, although, oddly enongh, gquantities
of American canned fruite ave fh:-_‘rl'l soid
m Fraoce. It iz believed this practical
demonstration on 2 large scale may mean
the creation of a new industry,

T tell the story of another of the
Bigard’s nfinite number of manufactur-
ing aetivities, it 15 only because it even
botter illstrates the cire that is being
taken to oot down tonnage., Chocolate §s

FIIENCH

THE NATIONAL GEOGHAPHIC MAGAZINE

a standard item with every soldier. When
possible, chovolate candy 15 put on sale n
the canteens, and when that 15 not practi-
cable chocolate bars are offered him.
Cocoa: heans, however, do not originate
i the United States, and there is a dem-
onstrable waste of time and space in ship-
mnf them first to America and then com-

ming their ¢ssential ols with sugir and
seniding the reésuhant gpoody o France:
a0 that now the cocoa ]i:remu are shipped
stradght to France from the place of ori-
gin and the sggmre Semt over from the
United States,  French manofacturers do
the rest.  Likewise the sweet, crisp his-
curts the boys hke are no longer being
maported.  The sugar and  four are
brovght in and turned over to French
bakers.

American splints are being made in
France on the same plan, In purswince
of the wrmy poheyv of getting ready for
the worst, an enormous supplyv of splints
was considered necessary,  Splints are
awkward things to pack. Thev come in
'i!ﬂtt'r. unuastial forms, and most e care-

ully buxed, beeause they are very frag-
il After the standard forms hod been
decided on by the Armyv Sphint Board,
which is i charge of this item, the order
was tnrmed over tio the Red Cross, whith
badl promused to sapply them.  Acting in
perfect harmony with the  Puarchasing
Board, 100 tons of the needed menil were
brought to France and the splints were
made.  Thev would have taken up not
less than 1,000 tons of shiphoard space
it chipped n the completed form

MEN WHOSE ITEARTE ARE IY THEIR WORK

When an army requisition has passed
throngh the urchasing Board's hands,
the terms of the equation are ahout ns
follows:

"We need =0 many tons;

“We can buy so many tons in Framee

“We can import =0 many tons.”

Then general headguarters passes on
the arder, General headguarters ix the
fimal arliter on all things.  Somewhere
that mvsterions region = a sheet <how-
g the number of ships which are to sail
trom the United States and the tonnage
spuce aviilable,  There s alwavs & sieed
for a great deal more space than can pos-
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ties availoble.  The greater part of the
Ilirrnrnt mannfacturmyg  potentialities of
‘ranwce are nlready abscrbed by the needs
of the government and the civilian popu-
lation. 1t wonld be a eomparatiyely easy
matter to enlarpe the factories now in
heing, or build more, and equp fhem with
Amerivan machinery, but the labor is not
a1 hand.

STV ROT IMORT AMERICAN Lanog?

“Why pot import Americans? | asked

That his been carefully considered, it
appears, but the idea is not likely to be
put in effect on a large scale.  Every
imported  American foust be fed and
clotiied and provided for in France. Use
will he made of all the Inbor available on
the ground before the Americans will be
brogght over. The Purchasing Doard
ance had iimder consideration bringing in
fabor from Greece and Spain, but diplo-
fimtie considerations intervened. This is
2 story that may never he told,

Offhand one would think that many of
the thirgs now being bought would oot-
last the war. Dut things do not last in
war. Clothing wears out and tents go to
picces and mules: die and cars get shell-
shock. The chief purchasing officer
thowght that the 1.804.000 tons which
wete purchased in Europe m' six moriths
(the total most run to more than 2,000.-
poo by the time this article appears)
would prove to be only a beginning,  As
the army increases in France, so will the

THE NATIONAL GEOGRAPHIC MAGAZINE

purchases. The time will come, of conrse,
when the buying will be langely confined
to the mw materials ayvailable, but that
buying will account for practically every
pound the armies of the other allies do
not take

T the gutsider the impressive feature

[ the argamzation, apurt from the dem
Eml is bemg put in the U-boat totals by
this orgumzed and systemane develap-
ment of assets at hond, 1 the perfect
teamwork that prevadls. Some members
of the purchasing department sre Regular
Army officers; others are bnsmess mén
who hove never seen an army officer be-
fore except in the Memorial Day parade.
Their methods and trutning and outlook
are entirely different; vet they have diove-
tailed together perfectly,

The complexity of their tasks may be
suermiscd from the fact that the first two
reqjuisitions passed on totiled up more
than 3000 articles, but competition be-
tween departments and governments on

jees had been practically ehmingted.

hese men have betn swddenly called
ppony to hanille a business ten times as
lnrge as that of United States Steel, and
they have handled it Somé have made
goad and some have failed; but mest
Iave made good,

The chiel purchasing officer remarked,
incidentally, that in his six months at the:
job lie had not found one case of dis-
honesty on the part of un army officer;
bt he did not think that remarkable.
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Front Wheel Control

Weed Chains on front tires of motor cars are as
necessary as flanges on front wheels of locomotives

the newspaper columns sprinkled with harrowing accounts.

“The majorty of automobile ownern ht

. and oppear
to cofimcder this amples Heuronce peainst

chatns to the rear wheels only

accidents from akidding, but this practice s
a doubtiul oconomy, lor, although the rear
wheel, thus armed, may hold the road
fairly well, the rﬁ.-|.||:,.' bad accilents too
olten result from the mability of the driver
to contral the course of hin machine. Any
old bicvele tider knows that he ean retuin
the control of his machine and muintars s

balance when the rear whesls slods badly

To use Weed Chans only on rear tires means to have vour car only half
Weed Chains on all four tires at the first indication ol '_'|-|.I| ypery going and yvou will have
l.|lr.ullla‘.s!lr profeciion asainst inury, l..imth. COr -:].J.Iil.l.g-e' e

and law suits -y

Y

Weed Chains Are Sold for Al Tires by Dealers Everviwhere

The front wheel skid 15 the greatest cause of the many automaobile accidents which keep

an long ne the front wheel holda jta grip on
the road, but that he becomes helplens
whenever the front whesl alides. The same
canditions are true in the case of the auto-
mohile, but in an exaggemted degree, lor
its weight and the average speed both tend
to make the grip of the front wheoln on the
roatl precarious, and a skidding front wheel
iz not much different from a broken ateermg
pear in the possibilites of disaster. Recoe-
nizing these [acts, 1t 18 apparent that chains
pre fully ns necessary on the front whesls
as on the rear.”

Galll fiﬁﬂ;: &fﬂiﬂjﬁﬂl&' it ._:.;i.u:aﬁ;al

EHIDGEPGHT COM HEETI'EUT

W CARMANA | OOMINION CHMAIN COMBEANY. LIMITED NIAGARA FALES OMNTAIND
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Appreciating this fact
The Scientific American in the following editorial advocates the use of Tire Chains
on the front as well as rear wheels:

protected. Put
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Why So?

Can yon understand why that is sof

Hice.

Thut s partly due o Sunday suppers—
these bublle-like graing i mlk,. Then
. great many people think of Puffed
Grains as duinties, too good for cyery
day

That's a Great Mistake

O course, Puffed Graing are duinnes,
They are light and airy, thin and faky,
with a fascinating waste.  They are the
food confections.  But  they arc also

more than that
Pulfed Wheatand .

In & million heomes Sunda
chief day for Puffed

SUNDAY
Is Puffed
Grain Day I

_'")"

peaims Lo be the
eatl and Puffed
So all of our evidence indicates,

infrequently.  ‘There are three kinds, so
you get 3 varery.  They make the ideal
hreakfast dish,  Mixed with [ruit, they
form  a delightful blend. 1In bowls of
mulk they are favory, tossted bubbles,

four times us porous os bread.

Salted like peamus or
popcorn, they are perfect hetween-menl
tidbite,  In candy-making they arc hetter
l'll.iJI'I FERIT. WLl rllll!-zl"lj

or burrerei,

They are fuky,
wafers for soups.

They are all-hour foods which never
tax the stomaich,

VW e seal the eruims

Puffed Rice are
whole-grain foods,
the @grains
puffed to cight times

Puffed
Wheat

with

normal sere.

and Corn Puffs

i huge puns; then
rolithem focan howr
in 550 degrees of
heat,  That grves
rut-like Havor

Puffed
Rice
1 the

All the mmer more-

Thevarescientnhie || Each 15c Except in Far West
luods, mvented by =
Pral. A. P. Andeson—3a famous dietian

T hey are the vnly. gram foods so pre-
parcd that every food cell 1= exploded.
Digestion is made casy and camplete, o

that every atom [eeds,

I+'s o oreat mistake o serve such foods

e % changed 1o
rtein: then the gungare shon, A hun-
dred million steam explosions ocour i
cvery Kernel Every {ood cell is exploded,
sor digestinn can instuntdy act, | hat owhy
these Puffed Grans ave such airy, fimsy

bubbles. Keep all three kinds on hand,

vAfention the Geographie—It [dentifisn youo.™"



High School Course

in Iwo Years

lere 188 Thorm . Sndfiplete, el Lo
Eliwt s ERb Eomiele th Thye jvere II.I ].I..r- |1||11r||||.|1||?|_
R TE ] i I'Fﬂ"r""ﬂll LE I-f iding ﬂ-m'tlt“:ll".'lll:lﬂllli'l TR DL T [T S TT1 FT STy

Study at Home in Spare Time

Furniture
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As Attractive
Inside as Out

Bassart interiors are designed
to afford the masimum of at-
tractiveness, comfort, and con
venience. | heir real home-like
atmosphere 13 instantly appre-
ciated.,

Bomsert Housen save t.imn, hni‘[‘mt
ard money. Yau have rcr Jonng e lave in
bubelng: nes bother with sxpert lnbar,
prolubitive 11 cost and almost impos.
sthle to get: and the prices of Bosser
Fleviinies are remarkally low,

Bossert Houses

are pturdy, substannal, and permanont pnd bear no resemblance 19 mkedown, makeshift hoases of
P parary character. All detnils of Bossert constraction nre |:u|.|'||l covered by L. 5. pratelia, The

price of the house shown above containing 4 bedreoms s $L 15T £ o b Breoklyn,

The Bosscrt peica covers not ‘anly lomber but the greater pant of the labor of construction —the |
htting ood attachmg of all hardware, the ha FETATTEgRRN | all windaws, doorm, and Llinds, painiing, e, —
in fact, the only wddivonal cxpense i for the ssmple work of aesembling. |

Send | B badoy for catalay showimg the many Fossert Medels sepresepfative
of alf apprced archifectural sliles ond o prices to meef ecery desire

LOUIS BOSSERT & SONS, Inc. .. 1313 Grand Street, Brooklyn, N. Y.
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How to Invest
$1,000 to Net
$60 a Year

E thousand doilars, invested
in a first mortgage serial bond,
safegoarded under the Straus Plan,

First Mortgage

~ Investment of Net 6'4%

Abundant Security and
Assured Earnings

will yield 360 a yvear with perfect
By 1 safety. The bonds we offer ma-
moegre 4 nds will coimgdete BoToye r d
tmetts incrvasing  materaily s outexdt of '-|E'. tur2 m two to ten years and net
COAL—& natural resmree o viial aml tmely (12 60, Five hundred dollars will
Hnportance, Valos of security over foair Hmes ‘E' .
;Iﬂl-'il"-l-ﬂﬂl'- of isspe, Cottracts provie ssdledge- 1z el E'Eﬂ = yltﬂ.l.'l II.I.'Id ﬁ.ﬂﬂ-ﬂ riays
or el perTuninge of probt over wll coests, |} - .
I:1I.I aadre moatinly depasit of r.r:.blu.-.;]-l-rh _""'. hﬂ' a0 ]I‘!"."EE'E-I.'.'-Ij as to ]nﬁhi $25 -

IR s renesnis tmin RN ER RN R ERLLET]

mritke aperpblons. S50 ond 1006 baogpils, thambot-
fergr i 2 1y 1N pear s,

ennonl priocipal and Ipterest. regurdiess. of | mmjm—ﬁﬂﬂ each year,

] Write for literature describing
Write For Circnlar N, 998.0 pifn E;-_:: '| Is and ask for

Peabody; Ciresliz No. B.508
 Houghteling & Co. SW.STRAUS & CO.

LTI ARTARATER

= Entubblshiod TSt lne nrparstod
= {ESTABLISHED 1885 i P
MAW YORK CHICATD
10 Sonth La Salle Streel, Chicago 18 Blcomclviny Btrmiss Heilding
[ s |8 Lkl Bl i pesdia Pan I b
= = - s Plhillnbsbphin  Kareas Ciiy  Lwgiem

36 years without lone to any investor
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E Investments with | Public Utility
— * . * - é

- Uncertainty Eliminated ~ ° Bonds

=1 = §

= pssare & competence in later kv, Whenyour Z ! Publie Dilities 1 stal

=  funds dare jovested in Mumicipal Bonds all — = CHEN b IH!T]"’E '!"E VIl Tio
=  gneertainty 8 elimnoated throogh the pror = | £ CUF CONUTILMOES 10 War or
= tection uffonded by the cittes which wme 5 | § peace THnes.

_ theni s grummntes e [k et irf l.-Ern'ilmI = j _

2 and luterest. = | 3 Present market prices of
_ Musicipal Bonds ure pelected by Grooncal o ; E leading public unlity ssues
i atilutionw and WISE jivestom  becinee  of i‘ i place these secuiities o an
= their 1ntrrmic soutmdnes = | § arusuglly sractive basi,

= Municipal Banids arc frec from the Fr"t”' In __" g A selected  list wvielding
= Come Tax am] moy be hod o 2100 S500 peidl 2 = & Eh e il
=  £1,000 depmninationy, viclding 4 b & — S from 4% o 7. 030 will
= . . . = | bhe faorwarded on reguest
= [fefore investing: hibals, write for edr k- 5 i AN 6T
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- WilliamR@mpton(®. - - The National City
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HAT boy of yours will think of
home every time he washes if vou
put a cake of Ivory Soap in his comfort kit.

After a hard hike or H'Lt:l_-qLTt-l‘.n:illl;]Hq_[ romp, it certainly will be a
pleasure for him to have an old-time bath with the bubbling,
coptous Ivory lather as he used to ihu ¢ at home.

To Uncle Sam's boyvs here or “over there™, in cantonment ar
trLIuh 1:1 :l.'\.li I:r"l1;|11l1g:| :-.thJ;nn a1 .ﬂm.t:rri a]np |1u1r'l. "'|r1+|i1| 15 a
welecome @ift because it is thetr home soap and because it produces
the cleanliness which is essential to health.

"*Maontion the Geograzhie—It {dentifiesn yvon.**
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The ¢reatest music
by the greatest artists
-only on Victrola Records

Who are the grearest artises ;

'he tulented singers and  instrumentalists 1
who by reason of their superior arnsiry are |
famous the whale world over

who charm hosts of mugic-lovers upon
their  appearance on the opera and concen

stape ]
—awvho have chosen Victrola Records ex- 1
clusively o carty thetr art o all the world and
immaortulize them for all trme. J 1
Heor vouir faviorrte mioshe today ot anv Victor deaber” n.
He sill ghidly pliay for v any Vicomile Becords by the i
mnTlid s grditest artisis, and give vou Loeopy of the Yictor
Hecord cutulog—the most complete catitogr of mousie i
Ul the weeld,  Ask to hear the Saenper Valee Cultare
ecord

y :
Vietor Talking Machine Co,, Camden, N. J,, LS. A J

Rerines Limpmnnhone | Elontrral. Cansdan fHeriliniars

Important Nothce : vidar meowmis anil Vi Machisss arr

ffiralls iZiagits] Bl Frichrones Iy our ipeciEl prweTF | =a=n

L, and TheT fee, ime weih e e el ungt'y e Al T Pt
j W iaTid #Fpresiiiam.

New Victor Records demonstrated st
wll dealory un the Tst of vach manth

L l "WatiEk & ke Bereeesl Ties aail = /el s
lpemeg Ssiman rpa sEsrgTEemy tEE e |
1 Tl pel P A o i e s Waliele sl

WIE ar sEa e = esirng T

e ol PO T b T Lrmme B e R )] e n o LB r ndl OiF | FSTTRTE T 0TE
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il | o " ity = Sewrrmm =
' e x eremreeanr v H rerE e
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Fight with Fuel!

W Batrng fumnee hmat thooueh the Jeaky v
sl and docges of yvour bestbding 35 tlirowing
iray Wil

(MIwWER

- }
- -

'H POWD

2ans-Whitens -Preserves

3 and 30 Canfs Eveywiece
A GENEROUS tnal size
package suthcient for
one week and an author-
itative booklet on **The
Care of the Teeth' will

- be sent you free on request. |

T TR

SHU D et T IS Ty

-|  McKESSON & ROBBINS
E [ncorparuted E
Eé 91 Fulton Sreet New York City EE
E_-||IIII'III ULERRRE R AR R R E R R D RARRR AR LR RED T == :IIIIE

Hy acvurule oot 18 Bae been ||ITI'|'rIIi1'|'|| thud
the cracks aml crevices aroutad one windis
ure eguil to o hisle in the wall ane incl
mide v & foroT ||'|||__| Think ot it a iliger
lraky windows bet noan much eold uir mwe
brle in the wall o foot equare.  IF you o 4
hroken window-sane yoa"d bee Irotie 1L yon
e i hxed, Hetter pet sl your windew
'

A

lesber wnul door-ieake fixed right pway with
Monarch Metal Weather Strips

Khe Governmment has  scdivisid] the dse of

weillies &I W e the waes I
Monarch Metal Wenther Stripn bevwmer 1he I
bBest mncet every tes

Yilmertulole T wWinadow ar oo of 01Ty |

e e el ||'.|||||:.|_"-

We lhave %3 esffces zmil g | w3l gl
representatives throtighout the United Suates

Lonk in yomr telephone ook for our i
mrg] muinteer.

|||. -_I.Jll.__l :_ 1

AUTR .::"-

N —— L
el QUALITY REmss
i
|
ezlerting o el wids i |E_| b iich fEnBE |l
HARRISON GRANITE COMPANY
249 Fifth Ave=nne New Yaork Clhty ;
Dibsrrw by petos el it Wk Mayre, 1
p——————— | —— —— e
= PERSONAL SERVICE :_.,..._.
—_ S |

I there s o represerniative o
VOUT VICIETY, WTIte g

AR
exlirHdis. omn npe winillow

U [P RT T
ohlimtttne voun im0y Wiy

e v 1] bk v g

Monareh Metal Wenther Skrip Company
16 FPorest Pl Houlewamd

L. Lowls

MONARCH

METAL WEATHER STRIPS!
anra

Conservation Weapons

BIRDS, OUR GARDEN A

Ty f Fi Sy, T

in

Lanada has beeen al Wi oves thre=

wrarn mmrl .

HRIFTE THaes: o iAhear l!'.!-f tioeses thag ewver ¥ -I'l_'
P b LS50 F O, B. Trema Biver, o wanpesd iy Th
Moatr ndd T 1'|||-r||-|'| TIRE re= wwlym L AbAE el IR

A, IV (. HEIN e s Fogres Hiwesr, M.
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e
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BEST IN THE LONG RUN

= CDELED o by 5 sulpoor, the
lizhe gracefulness of the classic
Coadrch Sihertoun Tire would i
harmoniously into the claseie
company al iR &0 “"..IJJI.‘I"r

T hese HINCEan rTes cew anfy caf with an
t|'|.|...|l.i|.]"|_.||.|. ::-:E:mrr pive I W =i wrt Het
riding comfort, foursd only whese you fiwd
the Red Hallmark of dre quality and service,

The Red Doable.-Dhamond

The elegarce outade clothes strength within
—the srcteral wreagth of the patentpeo-
tocted cablecord tire bady, and the prosen
arenpth of Goodnch Tesed Tires— BLACK
SAFETY THEADS.Oor SOANERTOWNCORTD=.

Lemgues upon  leaguen of '_"IlrIJJ.Ih‘: ar
pl |..-.g ving agains real moad conditons
prove’ for vou the certminty of the long
mulenge. and freedom from tire trouble of

“Americas | eseed Tires”

= S i BT .

lr‘b'lll..hl‘l'

L ]

rlli-'-'lr:-lii.l.-.-

THE CITY OF E'-[:!_IIGDT?.ICH .."-'!-.I{RIDN, L".';Hli.'!h-
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BARRE GRANITE

The Rm:k Beautiful—and Everlasting

15 known throughout the world as the finest,
hardest, most uniform that has ever hm:m
found. It 15 alwnys the same—fine jrained,
homodeneous, and of a texture
that permuts of any trestment.

Barre Granite should be known

1O oVeryono who has m mind the
erection of 2 memorinl, muarker, op
imposing architectural structure.

Your monoment dealer can fur-
nish it,and he can show you Barre
specimens inyour locul cometeries.

Dérrnund Barre Gmunite for every part of
yaur memorial—and baild it now instead
of leaving the taik to others. 'Wreite for
tiustruted hooklet, ""Memoriml Master-
pieces,’ showinh beautifis] exam-
ples of Burre Granite trextment,

¢ Barse Quarriers & Manufacturers
Mssociation, Dept. B Barre, Vi
T b {rrgoite Center of the Warld

RECOMMENDATION FOR MEMBERSHIP

EE r||r

National Geographic Society

The Membenhip Fee Includes Subscription to the National Geagraphic Magazine

EMUES . Ajuieisal |'.|'|.|'|:II:||Jr".|"l:|'.I.,—.- im L5, %7 (W1 poivas] membeest q;-. abenat, B0 LIPS ‘monrdn, 52 %0 Jife memberahia ip,
3375 Plosss malic reminances ;'_l:rhh:'r. [l »%wedairieed l'...'nuurur"ll Sty . II||'|‘ l| = -]utlnl_u: rerarik !r:.l I"-lI N « EETEll.
poatal or =apress ord=r

Please detinch and 1l i Blank bebow and send 1o the Secrotary

‘To the Secretary, National Geographic Secieily,

Sixfeaid b smd N Sereete N ot heeaf,

Washington, D. C. :

III morrirale

Addresa |

for membership in the Sociely,

ViMantion the Geographice—It identifics vou.**



Faoofpppaan 1 W ra s raTrae e i
chewdy fim froee yvour Victrnlo

Jistmiandi # Woaw Lirenaletien

flve peefiil qual proveefios §F feeds

Firhnsnn's Was gulidr pears fo éfe
I il A wtormodedle sarmrsh

NY HOUSEWIFE can easily

keep her home bright by de-
voting o little attention to her furniture,
woodwork, Hoors and linolewm.  All they
nesd is an  octasionul  application of
Johnson's Prepared Wax —this cleans.
polishes and protects the hinish,

Johnson's Prepared Wax imparts a
high, glasslike polish of great beauty., It
covers up muers ad small surface serateh-
es—preserves the varmish and prevents
checking.

JOHNSON'S

L itzissed il A dp

PREPARED WAX

Johnzon's Prepared Wax s now made in
Vigquid foron as well as pasice. The Liguid Wy
olishes insiently with but very lietle rubhing
lE:'-|.|||:| g dgy over a4 roomful of Turnliuee, a pood
slzed Hoor or an auntdamobile in hallf-an-hour

A Dust-Proof Auto Polish

Automobile owners will ind Jolinson's
Frepurcd Wax the mosl satisfuctory  palish lor
thele cors, 1t sheds wator amd dust and makes
“wnsh" last mwice as [

ong. Prateces and pre-
werves the varnish
Write for our folder on
“"hReorping Your Car
Y ounng™ e free.

I Fililris 5i.1A
Flmes %
&l -pmris 1
S G JUOHNSON & SON.
Plagrl. Mts
AT WIS
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Burpee's Sweet Peas
SIX STANDARD SPENCERS

v w il L smsadd ome packa
Fur 25{2 racll of the following

The Gladiolus i
one of the mort mtafne-
fary Howers grown, and
thrreiano reannn why every

Lunily ot enfoy  this Cherub, rich creanmy rose

| AT, FUT1E SiNUNS T Decoralar, 100y lerracotin

1] |.- :|-I_ i i .I B I'.I = L I'Ii:'rcu-l'ﬂl-. |||"! Fipit Jl'”lj. :__I'

..|l: iy i e Sl Juck Tar, broney violet-blue

it e Aprifom Juy, KRimg White, |urge, pune wlire

Fast oy L3N 1L DOLLAR we =il Orchid, bewntiful vrchid colos

I

- = | | = ! I ¥ &
n..'.'.Jﬂf'.J..trillliﬂ_f'..-p"'.:r:-'.-'_“.':J.-H.r.'; **T'he ' Burpee Leafler on Sweer Pen

Culiwre” witheuctycoblvetiomn, T s
4 P gL glimse] seppritely the aluwwe woold

iUkl r|:'l|'

Burpee’s Annual

Ihp ffaaddng Lerreiin Vadd Ladaleg
216 pages with 103 colored illus-
trafions. D1 i malled free 1o thoss
who swerte for . A pout elsd will
i, Wielles [aar volr CO Y I.LII_Ll:| sl
mcption th jmper.

W. Atlee Burpee & Co.

Burpeae Bulldings Philadelphia

The War-Time Flower Garden |\ 9N TTeTe3 TR (9] F3

II-.; 11 Lalaili 1 I. | --I'. =

L oot e skl £l e il LB Biils mriiil Dimi e pede Saei
L & pofes. L Lalbia LR w0 B0 E prr i,

I'}]-I.I'ﬁ-i B YOUR DNULARS KON, i lidrm

} e sl when you begin makihe pour gardru,

Fimpbe sl ||I'-'-'l'|r-|1- wlth ey EETEgE

BV m Il l; 1P HS R :'I|-| ral Ceroepraphiir Klpgam|s;
wad aFuEe gl el e o widaE e el pEimage- e inr
wply 1.9, repeid 2u puus ||. nir T b 1é e Waatind

v, with par 1TIE Spring Catulogoe.

S §lolterC

M oand AT H-I:Ii:l:l.:l.' L g e York

lite thks-up ikl see (208 Fliewps LI s cparmtad Bl | oF, IR TF IE‘
E Fean wnd aif rin sciorubdazmn furstie i yum horm werer pauice S ’:"hg-". qr Gﬂ- Qﬂ
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In The Nation’s Service

America is sending its best men
to fight for freedom, and in their
honor the whale land 15 dotted wiath

service flags carrying the stars of
sacrifice.

It 15 a far crv from the crowded city
streets, above which Hloats our service
flag, to the telephone exchange hid-
den in the front-line trenches, But
the actuating spint of service here
and abroad remains unchanged.

The Stars and Stripes 15 the em-

&

One Policy

blem which unites us in war for
human liberty and national honor.
The service flag is the emblem
which unites us in mutual sympathy
for the men who give themselves
and for those who give their men.

These flags should mspire all citi-
zens to greater endeavor and greater
sacrifice. As one of the agencies of

preparation and military support, the
Bell System 1s honored by the op-

portunity to do its share.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY

AND ASSOCIATED COMPANIES
One Svstem

Universal Service

““Mantind the Geographic—It identifies youo.'*



If You Have Not Already Enhsted in the Great Army
of U. S. Savers, TODAY 1s the Best FI'EI"I“_*__t_” H'-'l.'fill

What Your W, 5. .";t.1r1|||5 }o for Unele Sam

L single Thelft Stamp (25 cents) will pay {or a saldiee™s idegrification tag. which may
ave him from an unknown grave. Two (20 centz) will buy o trénch i
¥hich ey save lids life.

Edoe War Savings Stamp (5404 ) emaliles U, =00 oy a phur of shoes i el siom
r oo ateel helmet whieh may save o soldiers lite

Cine War Savings Sthmp (S04 will feed a soldier or sailor fof-a weel or bay thi
rasiltiie for an bedar's fiight 'of on syplane I

Theee dsbgitips pay {fOF an overonit or & gas fmal

Ulne War Cortihieat Hedd wiath 20 sptom(s (S852s0) ol Tees] the endin rew of dne of
Ut fompedo-heat destrvers on the day they catel a sulimare

What Your W. 5, Stamps Do to the Kaiser

One Ly14 stamp will seod bim 100 rifle hallets.

| MIT sIsTioee 1]t "'.ii"::”.Il lare & ;--||.- |,' e ot i ur i

Chye Cortibicare hilled wi 0 Hlamips (S=xNo) will pay Tor vwo depth hombp o IRk A
C Tt na,

Ten certificaties flled with 20 stanips each (S2800) will feed the entire crew
torpiedo-hoat destrover while comvorimg (0 Burope a transpord loaded with our |

[ ar Sordnge Namips and [7, 8. Theift Sloampy may be purchored af tae Poxi-L0 '

L P '|.=ll.||_ froust .:'I'“]I'Iu""_ 1 Fleer quiffioreseid agiey
War Savines :":Iu:rlp.- ws &.' 1.5 Thnah Stamps
li.-'_l--l -.iI:iil_'.E.I.lllill a4, 14, Wanrd "-H;!q:"-h:hl'l"l Aay !_' |-'I-I-lr| fL1 -::'_'“'ll- Ewchenge-
£€_ 000 fn 1921 b ke i 1R slile for 'War Savings Staing
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This Space Contributed by the National Geographic Society



The Picture From Home

FEASTMAN KODAK CO., Rochester, N. Y., The Koduk City

‘i Meanition ths Geograplde—It dentifies you."'




A HAPPY FAMILY : MALLARPS “TIPPING LFP" OX THE LOUTSIANA STATE GAMIT VPRESEHVY

The waivy lemisime af the lewlamds geow dink o] o abamlancs

i Eiyere THE BOOK OF BIRDS
Feathered Wards in
200 Page=s, IMlnminuted with 250 Matehloss Sulijects in Fall Colaes, 5
IMostritbons in Mack aol White, snd 13 Striking Charts god Maps

No other Nature-hook ever publizhed st & moderote price egquals The Book of Birds in
the. heanty of s llstrations, the fascinating awality of itz anthoeritadve text, and the
charming Intimacy with which 3 introduces the reader to shy Friends of Fores and Commres'
sitle, Seashore and Uplsl,

The three pringapal divisisiss of this beantifol hook are the coptribution of the wifed
ormithologist and facibe ambor, Henry W, Henshaw, formerly Chiel of the United States
Biological Sarvey,  Dr. Henshaw possesses fo o marked degree the rare facully of de.
scriliing the Baunts and hobits of Natere's wild crentures with the ease aml grace of the
boen stoes-tellir s with the insieine amd Enowlelge of the sciientist engiiippesd Ly while
experience and exhimstive researeh. Aml oo suthor has ever had 2 wore giited or more
svmpathetie llustratime collaboritor than has D Henshaw in the poted aoturaliseartist,
Lowis Agassiz Fuertes, whose 230 band portraits, reprodhieed 4 (ol eolors a0 this sugerh
viollumi, have preserved with wonilerinl fdelity not morely the micimess of ot m plomege
hot the animation amd the personolity, so to speak, of cach ‘sub)ect.

An enghging cluptier s coptrbated by Fo FL RKennand on "Eocoaraging Hicds Asoand
the Hoie" Mr Rennped persinles the regidir to beconie o comserver ol e life, whether
ke be the possessnr of @ great estabe or the owner of o window-s=iil

That msstericns impulse which Notioe has fmplanted @0 soomany of her ercatures—1e
migrating instnci—is the subject of a wonderinl chupter by Professor Wells W Cooke

George Shilras, grd; soted an & traveler amd vaturalat and ax the dbiyventor of o methind
wherebiy birds amil wild dmomads make thets own portrans; gves g delightinl pcepent of
phatographing wild birds with a Hashlight camera

The Book of Binds i= 0 4of o delght the maturalst who can spend dayvs m- the forest,
the hmsiness man who hos only un occasional bowr in the woods, orn the man or woman
whigse sole noquaimtance with birds i made tn the ¢ty parks.  Placed an the hand of a oy
or girk, it will inculente an imperishable Tove of Nature apd Nature's winged children

N — — s — LT DN THIS LIMNE — e ——=
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skl mrisl M O Strests, Washdbgton, 1), o
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I severil vopidy dre desired, welle nwumes gud a
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“ Not the rncgene of a thing, but the mark of a service ™

No lamps can ever be marked MAZDA
unless they embody MAZDA Service

standards of excellence

ap, RESEARCH LADBORATORIES OF
---'Ilj:-'-i GENERAL ELECTRIC COMPANY




NATIVES ATTEACTID BY & I vrnE Poaired © AwiEica
Ldving prool of (hol dooelsnieest Jpomas ebspgetorb=t ) (b= liave al mlitilbers

| o Scenes from Every Land

o Fall-page lisitrations, 2 Liper on Matiilea Faur Gadsy
SERIES

A2 00 Wardy of Desceihirey Teid

Hy GILBERT GROSYENOR, Editor National Geographic Mogazine

AUELLETNG in beauty and in compelling Interest itu e preodecessord, the

fourth valume of the National Geographle Sooletv's “Seenes™ serlon Ry Pw

be securedd Teoqn he 'Washineton Hetedguarters of e Society,  The st two

serios of “Soenes oo Every  Lamed™ havie heen entirely eshmusted amd cannpol

{7 |Il.||... at Iy |.lr'ill' while anly i ,l'l.'.' ||I[||r i remaln of the 1]_u|"|;:| v Yerugape VT Copy
'Ilf the sEwW serfes vou aliould order at onee.

Seenins From 1.-l'r_'- Lanid™ [s [ike no other book Tn the workd, T ocvupbes s anjiue

ploce i the Hleratuee of e gnlyersal lunesiggs—the lnnicuneges of (et res, thrmuagel

whirh man becomes ac ||||.||||h|.: with his fellow—aunn on the other dde of the world, The

] Falitor hos selected 200 phatographle gems from the Soclely’s great trenmire-house of
I et ires, which s Leiog constentdy enricheil 14 .-'-'-lll:rrl'1||1il'.r|. Fromn explovers, selentists,

world=truvelers, artistz, snd boverss of oabure o every imarter of the globe. Thee
| [rictiries  Letl theie aorn slory of alrangy preclers, ondd] customs, Lhe |_|_i_-1_.u11 ol e et

clvilimations writlen in the massive rains of thele temples, palaces, and amphitheators,
the muster schivvements of modern enginocrs—the bullders of canald, beidges, mmd
eilles—amd the inspiring manifestations of e hamliwork of Naligre, wroight in milst-
rrowncd momntains, shimoering waterfalls, and |||||.1 capes of magds beanty.

The Society 1s ahile to publish this yolume, which Tocludes 24 ikges in full fotoes - i
i omiinud price, ovestig bo the fuet thal poost of I:[Ir Hustrathons hive appeared poreshosly
In the Navmxar Geoowarnie Maoamixng and the expense of engraving both the color a )
the bluck-and-white plates hins alresdy been borme. No pictiure ln the Fourth Serles,
however, 15 (0 he finmd o any of the earller volumes

& - - - CUET DN THIE LTMNE——

[derr. H, NATIoNAL GEOCRAPIIC SOCIETY,

tath and M Steects, Washington, I C
Plesse send. o . L ocopies of the Fourth Series **Scenes fram Every Land," bound {n. .
tor which I enclose herewath. ..o 0. . ol aw
I el == s fvwivdl. wriy e Nl addreeees Sl ==l il T TR e e e P o nt e B
'Illlr -1|: ] T & e N E g EEETAESE
Street Address ey e gt 3

Boond in Rovel Buckrnm, postpald in U, S, §1.15 - -
terand in Full Leathier, postpaid, $L00 [ De Laxe Ediden) 2ts Uity ond Stote ars



- Coal—

Facts from the Fuel Administration

Production

In 1916 approximarely six-hundred-
milltan tons of coal were mined in this
country. By working under prest
pressure during 1917, and m spite of
¢chortage in lahor, the mines in-
creased this record ourput of 1916 by
fifty-million tons, The nution, how-
ever, 15 still short of the amount re-
guired for the conduct of the war by
ffty-million tons.  “The codl cannaot
be mined.  Jf s be sated,

Increased Consumption

The great increase I Confpumpition is
causced by the necessity of —
Transporting ourtroaps to France
and keeping them warmy when
they get there,
Heatine properly the Army Can-
taminefits 0 this country.
Coaling our
conditians,
Producing large quantties of guns,
gun carrmpes, small arms; am-
munition, explosives, acroplanes
anid other army and navy supplies
Building ships to replice those
sunk by German submarmes
w

avy un Ill."}" Wikl

The Govermrmenst wrislies the cotisttry tor by
thorowgthily hifermed regarding the Tacts set
forrth abiowre,

The Hercules Powder Company s glad
to give thein wide publicity both us 2 patrr-
abie duwtvy el beranse of the Intivuite rela
trofe whach exist between it and the country”
coa| supply. A large part of the exjplosive

[+ =N ]
Elrsisipd
Hidibnn, M
Jeiih
Memphis
HNrw Yok

-

HERCULES POWDER. CO.

Conservation Imperative

To help supply the fiftre-million tons
we are short £ the patnotie duty of
every American.
This can only be dane by the saving
of coal at every possible point.
Trmavel no more than i absolutely
HnecoessElry.
The less passenger traffic there is
the less coal the ratlroads will burn,
Use pas whenever possible [or
cooking and heating.
A ton of coal manufactured into
coal gas pives a5 much hear as
four tons buined 1in your stove or
furnace.
Do pot heat unoccupled rodimns
or have the temperdture 10 ather
rooms higher than necessary. A
mean temperature of 68 deprecs
1 recommended.

A shovelful of coal saved datly in
cach of 15,000, 000 homes means
a saving of hfteen-million tons a
Veur,

Reduce the use of gas and electnc

fiorhit
SAVE that extra shovefful!
"

employed in mming the cosl used to warm
our homes; turs the wheels of our industry
and commeree, and forge the weinpons of
our armies s manudnetured by the Herculies
Powder Company. And without the nse
of expligives only o small part of the pix.
bundred = anlBon 1o refemed o abowve
rould hove been produced,

Mimburg EEn
PrmaSsnr gl 1™,
Baly Lakr L1rF

Bam 'emichecn

BL [

Wildd minoi, el

‘' Meontion the Gecgraphic—It ldentifies you."'
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LANTERN SLIDES
from Photographs in National Geographic Magazine
w4 MANTY requests nre belng consdantly reeelved n :=lrl=-lll'_ lnntern allides From the sopy-
5 vight photorraphs i the Gemomarme thal arrangeawnts have been ommpleted o suppl)
1! i“Fii Fik ||:|_' TLEIRE o] |I_I II i ‘: HREL | N . _.';Ill-ll_ F'F :I'I I-l .'I L . I'. (i T LIFY I'-: III-'Ill' I A5 -'II i
reeeived, midd will be delivered within two weels after receipt of order, unbess otherwise wiyvised
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with it the .|"1|u"|'._I s !'II'I'I h thee heiures it II.--_-. catyol Le wesl for adveriiadig pellepsiees
Slles eannot De sent wpon approval and 8 remlitanee oist sccompany ench order.  The sl
wifl be carefully packed pod sent by espress collect,  Pries in e Uniled Slolds [ slitaedard
ainit 1., |||-:r'|. -||||| w i L, 0 v IS Gairlit eolored), =100, Lidd resa,

Dept. L, National Geographic Magazine, Washington, 1. C.
Sa‘v'»::u STEEI_ FLOWER AND PLANT E.CJX
LY ., SELF-WATERING AND SURB-TREICGATING
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Nn Other Typewriter

Can Do This—

Have an inferchangeable tvpe avetem, with—

Two different etyles of
tEype always in the RBReCh-
ne="ust turn the KFnoo"
Speciecl type-sets for

cevery business, every

Ltenguaoge, every Profes-
108, eVErY EriEgnca. HARY
type_may be substituted
in @ Jew Séconds.

PORTABLE “r[;' "']

L
Condensed Alittruimoim J-‘ @ _-:,Lr;j
b \_ll—lj- e

Oaaly 11 Pounds q ok
Full Capaeity I:'.:._\.\ I!uhl."." -

Many Tvpewriters n One i\h__l-

MULTIPLEX HAMMGND

CWRITING -MACHINE"

Hatsmond Typewriter Company, 637 E.69th 3¢, , New Tork N ¥,

DENBY

MOTOR TRUCKS

1 HE. Dasiby

Hooverizes on

gasoline, but

not on work.

Denby Motor Truck
Company

Detroit, Michigan

HRememhber

SANFGHEE[NH?

—Y ou wrote vour first love
letters with Sanford’s Ink

Remember

! When vou write your business letters today

| T Ol S
LT
i spriford's Libvurs

Faste in the ||1

.- | — L rovman -
E._i- gi ] Jar ¥ ;:!3

e [ [ |
Economy

+ Style

Shelltex

TH&DH s S

Shur-on

EYEGLASSES & SPECTACLES

“ﬁ@

‘-?E?

Economical, besides being comfort-
able and siylish, for they protect
1:--|J_'_I;i'=*=.t-i'.1r|:|m'1 akaoe and save

Cexirm lenss

T_f ‘T
_"'*l ‘*--f’

S S e ) S I S S G I I e e S
i A S S S I S R S e e I e T

Like nll
- r Teku
' N 1 szl
%l i h ::::'. 1k 113 I 1 I
E hmarrn SOINS C0., 248 s i
ff - Ean 1H58 Ruchs M. Y.
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Flags of the World

Ny Lieutenant-Commander BYRON MeCANDLESS and GILAERT GROSYENOR

HANDEIHELY BOUSD VOLUME of 150 pages, contnining tzoo fiags, past and present, i their

full colors, soo illestrations in black and white, the complete in=ignia of the uriformed

forces of the United States, the infernational Aags in use on (and mid e, “"F-'.':_ther with an
epitomizid histury of ench flag, and an authoritative story of the evolution and bistory of the
“Siar Spangled Banner.™

[ ill the chronicler of civilization (here was nover a time when & tany fage waved ower armed forees
ki the field an today. Three=foorhs of the lanaers of the worll src new BVIDE men 10 dends of devatiun
A J.'ulil'ITlll 4 | [-|=|.||.r.l L% TLL 5 -|_|_| {0 WA ir diwn :I|| _'_'_|1ir'_|| l‘||||:r_|='r Il'll sy |'J'5I:I:'ﬂ cis |'|:||:'|' Fir Thl" ‘l-'-'.."l 'lr
ihin muve of the titanie ol r'l_IIf.'ll' io maka the world mafe i love o, siikd ik ign ‘hreoome & nobwisRry part of il
snention fo looiw sbdoirl Angs

Miih it wonderfil Mhatrations: with ite firet abbcition of the fSags of the forty-eight Stnies of the
Lleiped]l Sintes. bases] oir otegival temrarel with it descritrictee o LE pmen mf ill the fings of all Aot
witlh s weilth of histosidol Jdala relaterg §0 the =yolirtian of ||I|-|::'l. flide volume Ulee most oxhi sl ¥k
gk the st enteriatmmeg, wobd of iy knd H ERleinnoe

Tha Frdornl Covernment mit afl of Jis resanrent at the eommmntsll of the Nathonal Geograplie oociey 1n
arid=F b icisice e dorrest retradsntianoof wwiry milidary: flag, pist wnel pressat, e iS peopet dEdign anal
ritloring. . The sanre coohetitionm wes given by the Emlasies and  Legitions of -all the  Frapnd Ly poumtres Frpne
swmibmil | N eomamlebe - raltectiin af Pen Americnn fags  bitherto psbilisbed lps e eorpeet, and the sume i
Bt -'IE 1 -i:l!':.' |."|ill.'1 .I.'.-I_' |'|I-|I' |"|I-|I NETel ] I.._u_. '£|"'I'I ||II oliT -.-:u.tl I_I_ﬁ.._ i I'lnhl.l'll'l _I: o T q_'ha!.i."'. |:||-\J-| Nl A
lizen mmde m thew darmnig the past despar

Thin Hae honk s as sittherltitive e in aficlal veport, i delightin]l o= fine _I'u"lll'l__ arul me '--:'.'Jllhl'h
Marrtrated s 8 geer ol the priating art cum be Tt Dide u place in eecry Bome amd {8 & @57 par racelignce {08
virmik @il ape. men snd women. The Flag Number Lound in permaient torm Iur yoOr librury

Cli th, 31,88 Fall Leathes, Beoom E"-'l||--';'!

Oibtitalide ogily o oue Washington Hesdguarisrs Ready Lhicemisr 1

e ST DNCTHIE LINE S — — —

Diept. H, National Geograplilc Sociery,

[6gh and M Strees. Washington, D L. -
Monse send._ copies of " FLAGS OF THE WORLIY" bowned on o Iew
which | encliose herewith —idaliars, (Coples ready Decemsber |
If swvrrn] copies ase desired, write pames and ad ™Name =

ressEs gl ol -|.|||'| L IEL :|l|Il|
Strect Sdddress
Fioand in Hoyal Buckeam, postpaisd, 31,00, _
Townd in Full Leathor, postpaid, $3.00 1 e Lgye fdition Ciry and Stats i



Cream
of Wheat

5 o highly con-
centrated and

economic food
One package will
make ten quaris
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The New Shaving Stick

CDLGATE'E “Handy Gnp” combines economy, convenience,
speed, and comfort better than any other shaving preparation. We
couldn't improve the soap, so in each detail of economy and con-
venience we improved the box 1o make it worthy of its contents.

The Last Word in Shaving
Convenience & Economy

and This is a Time for Little Economies
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