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After 18 Years of the WORLD'S
BEST WATCH BUILDING, the
Hamirron Warct Comrany offers
to the Exacting Public its 12 size,
Thin Model Gentleman’s Warch.

This Watch has already been pro-
nounced by thousands of Jewelers
of this Country to be the Grandest
Achievement in 12 size watches,

FEvery Watch bears the personal
guarantee of this Company, as no
watch 1s permirted to leave our
factory unnl it 1s proven by the
Most Scientific and Exhaustive
tests to be a Perfectly Accurate
Timekeeper. $83.00 and $55.00.

Write for Calalvg.

Hamilton Watch Company

L.ancaster, Pa.
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The First St o
1=
e First Step E
i
Towards Investment =
The Babit of saving is the Arst step towards iInvestment.  ATTer o i'_::‘
savings fund bas been accumulated. however, it should not be dis- 15
= furled antil knowledge has heen gained of the principles underiyving
E| conservative investnient. =
=| Cince undertaken, the investment of money soon becmes an estal- (B9
-:—_—.'J Lshed eustom,  Fut much |'||.'[-|.'f1'|*- wiom getting the right kind of & — 3
| start Therefore, in making your first investment keep well wathin
1| the limits of conservatism.  Remember that fnvestiments represent [ B
varving degrees of safety, and duo nit allow the tenmpation of an ex- | B3
Cessive Fate of interest to overshadow. the more important eonsidern - -]
.:-::i twm of safety as to prncipal _—%
51' Hefore investing vour savings, be careful to get in todch with an ==
= cxperienced and reliable mvestment ba |'||-.'|11t:_1_n'|1|. Al '.1” njost |1|.--'-:|1:'.|.I-- E
E 1o he perfectly frank i expliining your pasition as an investor. | his |E
=] will enable the Brm o take a more perscnal Tnterest in your welfare, |
E=l| particutarly in sugpesting investments that would seem to be best 1=
siiited] (o your neails, E=
= " - ==
= e these davs it is ot n dificalt matter to bl sound Inyestmen E
| snds vielding approximately § prr cext.. and which, in our judg- 1B
ITEET, CoTTiline ;
— —1
1. Safety as to principal. =
= 2. Convertibility into cash.
E 3. Opportunity for profit. =
It is our function as investient hankers 1o give investors all possi- | |

ble information opon this lmportant sobject, ond yon may feel as-
sured] that we sre always rexdy o extend to yoo the facilities of our | B
comprehensive organizition,

Write for Bond Circular No. 439, =
"Tovestmetit Securities.”’ === ;

Spencer Trask & Co. | :

E Investment Bankers =
; ; Albany, M. Y., Staie sl Jares Strecis 43 Ettilﬂgﬂpllﬂe, Hew ?ﬂrk | '—_1:u
Iéfrl Emh:ip- Fﬂﬂ:"ﬁmwcg.:md .nm..m._,:“ Mamibars Now York Stock Exchange | =
=

B : FTTTTIITIIT TEEEELE FEEEERE | | -['_ i il

= T IIHIRTRT RN i
OB DA e
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Letters of Credit and Travelers'
Checks Available Et"l:!!‘]l"hFI'lﬂrt!

'I ':]'I:lrllrl_‘lullﬁﬂ r|1|'||-r dirert brom us o
I I‘l'|f||||_|._]| 1—|..||.|||._-. ol Fid | I"i.-||1;rr'. i b resiter il
|.'I.E' linpeid Stotes and Canade. Pamphilet,

“Fund* for Trzpelen” "sent upon application

AMERICAN BANKERS

ASSOCIATION

TRAVELERS' CHEQUES

Safer and Handier than Money.

You koow the thik and inconvenience of carty-
ing much actual money, T he safe and handy
ey (5 to have one of those neat wallets well
filled with S100, $50, £20, and 510 “A. B.A."
Chegues, obtained From leading bankers. To
pay bills anrohere, siMply tear out cheguoes,
countetsign them and tender 58 so much cash.

They nre taken ut par in most
countries and in the reat ot Mew
Yorkor Landon Exchengerates.
Write to Bankers Troust Com-
pany, 7 Wall 5., Wew York, for
information &5 o where you can
obitain thess= thEIZlI'.I.E'!I T VEFLLT

vicinity and interesting booldet,

“"The Cheque that |dentifies.”
BuUY THEH FROM YOUR OWN BANKER

O IF HE CANNOT SUPPLY THEM APPLY TO
EJIHH:.EPE 1:!'15"' EI:HD‘..‘III HL.'llll .I.I:I_I—-I':- __-I1_F

Confidence is based
on knowledge

When vou buy

maney-lender

honds vou bacome @
not a shareholder.

If vou are well ndvised, vour money
is loanad at a mimmum of risk. From
government bonds down, you already
know of bonds the safety of which s
1i|!'|ril:|r:-_-'tm|1.tr_;|. but the interest is :=-mi1.|i1
because vour conhdence and the con-
hdence of every one alse is great.

Conhdence 18 bas=d on know :".rh_.z-'-.

We know of certain bonds that are
payving a much higher interest—bom 47
to B per cent- - because yvour knowledge
and vour neighbors knowledge does
not include them.  lf the waorld at la.n;f:'
knew them as well as we 4_]1:1, ']II'_':I.' wontfu]
s=ll at a higher price, and the yield brom
them would conseguently be smaller,
It 15 all a matter of confidence based on
knowledge.

I"-'lnjf we sugoest that vou go to vyour
bank and inguire mto aur reputation and
standing; then, if satished, write us fully
as to the amount Vi have to invest; the
conditions of the investment, whether
for yoursell or for some one for whom
vou are responsible ; whether it is prob-
ably to he an investment of long stand-
INF O one that Ay Cegquire quick con-
version into cash, Tell us these things
and anvthing else bearing on the sub-
ject, and we will take ]:lh:.'!ﬁun: in ad-
vising with you and making suitable
recommendations.

Ak for Latest Price List, No. A, N.-58

N. W. Halsey & Co.

Bankers, Dralern i Governmeant,
Municipal, Railroad, and Public Utlity Bonds
MNEW YORK PHILADELPHIA
48 Wall 5¢ 1431 Lheatnut ot

CHICAGD SAN FRANCISCD

152 Monros 5i.

A24 Cahformin 3¢

Your courtesy in mentioning the Magarine when writing will be appreciated



= i '
- | ]
l.h‘ =

A i

|\ T S i e
AN =y
o el

ET us send you this booklet about Business Stanonery.

It is neither long enoagh to be tresome nor binsed
enough fo be rntatng. [t attempts 1o ser forth in a sane
wav i little “inside mformaton” about business stationery
that every man ought to know. With this we wall include
a sample book of Old Hampshire Bond, which 15 prob-
ably biased, forit contains specimens of the paper printed,
lithopraphed and die stamped with some fine examples
of modern letter-heads, These should enable you to settle
for yvourself, practically and mtellipently, the question
ol business stationery, which you must evenmally do.

Hampshire Paper Company

T oy proapwer fukors in e world making beed pigpeer @ xchesively

Scuth Hadley Falls, Mass,

Your courtesy in mentioning the Magazine when writing will be spprecinted
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The “HENSOLDT”

PRISM BINOCULAR possesses the largest

Field and Light guthernng Powercreate d by
anew Prismcombination. “Adopted by the

hlflﬂl‘tg‘_le"rﬂi-rl _ﬂn..‘l Nuﬁ.‘li"l l!f !l‘ll." I'IEIIIF]EJ.”
SEND FOR DESCRIPTIVE CIRCULAR

The A, LIETZ C0O., Distributors

A2 Connbetoe S8 man Franchion, California
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Evans “Crescent”
Expansion Bolts

W herever {,m;,rHring is o be ﬁi.ﬂ:ﬂﬂ]’
fo Stone, Brick, or Concrefe, fhese
bolls are the beal,

Put fittings in hole; put on what yoo
have to fasten ; screw o the bolt. The
fittings of solt steel have threads in lower
end. but not in upper, and they draw
topether, expanding on off sides and
beth ends.

The bolts will never get loose. The
greater the strain, the more they hold.

Catalogues and samples.

F. H. EVANS,

31 to 35 Hewes 5t.,. BRODELYN, N. Y.
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Slobe-Wernicke Elastic Bookcases
add

Protection to Convenience

The SlobeWernicke “‘elastic’ bookcases are not
Hul_'.' selected for their Apperance and convenience, but also
hecause of the profed nen alforded,

Valuable books especially should be stored in
GlobeMWernicke dust-proof and non-collapsible units, because, 1n
catastrophe such as hre, they can be gquickly and easily removed
s the confents mtact; where, s it 15 ofttunes mimpossible to
EI‘T':'-H'L't 'I"';'Hll'-;."' |'r|'|T'|| |-'|r'i.' :|.|||:| wialef n "-hli.'["l ‘l'.':'““r'lt"llill'[—ll:l It"'f'ﬂl;..L"q-t"l' e

Globe Wernicke units are made in many ditfferent
stvles and hmshes to harmonize wiath appropriate inteciors for
framee, cfudr and pusie; libranes,

Ciatalogue lustrated in colors, also copy of “The W orld’s
Rest Books,"" as compiled by such eminent authormes a8 Hamilron W, Mabie,
John Ruskin, Canon Farmar, Do Elar, Sie John Lobbock, malled on reguest.

Carried in stock by nearly 1,500 agents, huf where
nel represenfed, we ship on approval, freiwht poid,

Jghe YlobeWernicke Co., Cincinnati, U. S. A.

SEW YRR, A6D-382 Heuadwas CHECAGO, 324-T08 W atamb A vpie
BOSTOMN, 9198 Fabsial S WASHINGTON, 1220 F &5, N W,

K1
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A GEOLOGIST'S PARADISE

By Cuartes D, WaLcorT
SECHETARY OF THE SMITHSONIAN INSTITUTION

ATURE has a haliat of placing
sornee of her most attractive treas-
ures in places where the average

ian hesitates to ook for them, Twenty-
five years ago romors came of o won-
derful find of glacters, forests, mountiin
peaks, and lakes along the line of the
rugged pass througl which the Cinadian
Pacific Railway was buibding.

A geological reconnaissance by Sir
George M. Dawson, of the Canadmn
Ceological Survey, outlined some of the
hermder geological featares, and a some-
what closer study by Mr. R, G, McCon-
nell in 1886 resulted 10 & morne avenrate
deseriptiom of the thousands of feet '
thickness of =smdstone, shale, and hme-
stone that had been arched and broken
befire heing dissected and Iaid to view
by the agents of erosion which formed
the canyons, cliffs, and menntains by re-
moving grain by grain or by chemical
sofation the material that formerly ocen-
pied or surrounded them

v oyoutye American, Walter Wileox,
taking his surveving  mmstroments  and
cumera, spent summer  afler  summer
shetching maps and photographing the
seenery, and i 1800 he published the
Airst af severnl beaptiful yolumes on
“Camping in the Chnadian  Rockies.™
Later. with the development of the

kodak, thousands of pictures were taken
by tomrists who had little thought of the
geological treasures lying all about

* The study of the glaciers was begun
early by an American, George Vaux, of
Mhiladelphia, assisted by his sister Mary,
anid later an expedition sent out by
the Smithsonian  Institution wrder the
leadership of Willam H. Sherzer, of
the University of Michigan, resulted
the publication in 1907 of a memoir de-
scribing amd  illustirating many of the
Slaciers.

[Maring the past three years an expe-
dition from the Smithsonmn has  been
making an examination of the four miles
or more in thickness of bedded  rocks
forning the main range of the Rocky
Mountains that has been pushed east-
watd by the great miass of the Selkirk
ranpes to the west, [t is o curions and
mstructive fesitnre of the geology that
the strata of the Rockies, although
erowded eastwnrd and thrust out over
the Inter mocks of the plains of Alberta,
have not saffered nearlv as much dizlo-
cation, injury, amd alteration as the ap
parently more massive bedded rocks of
the Selkirks, The Intter are crumpled.
bhroken, and altered 0 about the swme
manner as large blocks of brittle paper
woittlid be if subjected to side pressure
in a hvdranlic press,
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A GEOLOGIST'S PARADISE all

Lower Yoho Valley the limestomes of
Mount Oeden arve hying nearly level, but
on  the enstern slope alwwve Sherbrooke
Lake Canyon the same beds are turnetd
down ut right angles and disappear Le-
néath the canvon Lottons  Evervwhere
the 'keen eve of the .g'i."l'.rllilh'iﬁl watll fmid
evidenve of mountam - bwlding on o
grand seale.

The panoramic photograph, tiken by
the atthor froan Tharpess P'ass, 3000 Teet
above Field, and published s g Supple-
mont to this mumber of the NaToxas,
Guodmariic MaGazisg, shows at a
glinee over o000 feet m thickness of
hediderd roeks, fuoaa fect of it in ao almost
sheer clifil in the muass of Moonot Stephen,
Muny thomssand feef more may be secn
to the westward m Mount Pems anil in
Mgt Vaux, From Moont Stephen the
eve falliaes o the left acress the great
canvon of 1he Kicking Horse Riyer to
the sominit of Moomt Field, two mmiles
away., where the same hmestone and
shile beds carrying the same fossils in-
dicate that thovsands of fect i thickness
andl v million, culde vards of hard
rock have been removed by erosim from
between the two mountains, Stephen and
Freld  From Mount Field a geatle slope
carries the same beds porthwarsd throogh
Mount Waptn, where they unduolnte
across the President Range and plange
to the westward beneath the eorfugsted
anl more realily  broken
rocks of the Van Horne Range,

HARLY MARINTE LIFE

Al of the Cambrinn rocks were -
posited In waters teeming with marie
invertebrate life, A= far as now known,
thiz wias before the day of fishor of any
other vertelirate antal s land plants and
even marine vegetnble Hie were alntost
unrepresented,
seh, however, existed in great profusion,
andd here wiul there conditions were so
favorable for their burial in the mud ad
sandl wf the Cambrian s that they were
preserved unhroken, and throughout all
the processes of rock-making and mown-

Ordovician

(Mher ammals of the

tin-building they have escaped destrue-
tice,

In one of these favorable places: the
most delicate of organisms, like the jelly-
fish, have been exquisitely preservied nnd
we have crustaceans of many variches.
Among these many Trr-nrrv-.: the st
delicate branchime and appendages, and
e can hardly realize that they wyre
biried fn the muad 15 e 20 million yeurs
spv and  have remained  andistarbid
while severnl mules of thickness of seth-
mient were deposited over them, changed
irtte tock, elevated o mumrRn masscs,
and later eroded into the preseit moun-
tains el canvvne _

We kave long considered thar the priic-
bite (page 3100 was e most ghly
developed] anmal in the Cambrian tome,
bt Tast suomner @ crostcenn was found
by the anthor i the fossil bed near
Mot Wapta that was the king of the
animial wortd i 1ts doy (pegre 5170,
That it wias prepared to assert s rigit
o the conteal of the Cimbran sex 18
shown by the claws with which 1 was
armerl.

Tis the géologist interesied T the val-
eanie rocksa great fdkid s waitimg m the
Selkirks 1o the west, and for generations
to come there will e ansalved problens
for the spevinl stodent o this great re
gionn of mountaing, glaciers, and: rivers

AL AL ARy CRT GEOLOGIE FONMATIONS

I the long. panoramic view the moks
seen i the distance, forming. Monnt [lal
four, belomg o the Sherhbrooke forma
tion of the Upper Cambivian, or the maost
recént rocks of the Cambman section.
Deginnmg with these and going down-
ward, the following formations are
parssed throogh @ '

CFTEE CAMINIAN
et

Sherhrooke  formeition  (nieinly  Inne-
1l | P o e A . T
Pagel  formation  (limestimes 2 nd .

T yarh [ PR R
Fosworth  formation  (lmeitone @) "
= i Bes
J.500+

shalel. .o e e e :
Totd Upper Combormmth . S o e
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Geneath the old Cambrinn  sen-leach

iy formime tie boise Gf the Fairsiew
bosrmat oy there 15 5 erent series of sanal
stones aml samde shales of gquite a differ-
et character Theae rocks Visrmmed] o
el drea whieh was sabmerged by 1
"---'.||-|l|i.::| sl thatl waire !!||.'||'1 WL .|:||.-~_*
or less in it advance over thi |..;i;i::.-|-:|__
These older ks are supposed, awing
L. therr

giracier and |i|| _|_'|.-. 1" Wil

tm Iresh water.  They are referred to a

surtes called the Alponkian, amd are di-
vided mto two formations:

marine Tossis, to have been deposited

Hoetor Tormuatimm adspones  andl
Hes—ariv. hlack. greenish, purple b
i :
b tifal thikoees I T
i
Corral Urevk formaton  szodsronmes TR
THE WASTING AWAY OF THE MIOUNTAIYS

Uhe breakmg down of the mountain
stimnuts by the dachon of ratn, Frost, and
e, S5 o torme sirong pyraamids arid
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well shown by the phetograph of Alount
Hubwr, on page 518 |
v illusteation of a ong sumiml ridg
by Alount Daly., where every
spnier storm leaves g fresh coating: of
well recall stepping o the
limestone onto the soow, thankig 1t hard
anil secure, and dropping. m up o aiy
armpits within a few. feet the ok,
We were glad to paddle our way back

iS5 pFivet

&S84 |

Ilr

amid Tollow the rocky ridge for miles
yrodid b et back (o camp
Bome OF the deep canvons were hiled

np for oo feet or mate by dirt, gravel,
and boulders washed down Trom the
sides of the mountains, probably durme
the great Uilenl perisd,  Lipon the with-
drawal of the jee this aceumulnted mate-

il was rapmdly cot away, bt pecasion
dly masses of it ane left '“i'-EEI m Lhe
oL li== |||- i ot |'i||_ il often fmuost
fantastie forms result from 18s emswon

wliere the fmer beds of grave!l and clav
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Iloweks of sandstone and lmestone,  One
‘|'|. !III' AR 1:l-|1".1-l|[1.':l. |."‘-i.-:|EII|||I:"- | L r.lliI.T
of th o the slope
of Mot e ld.

||l||-|||lll-.

-.-:-..|||-'||
vaox, 18 miles west of

THEE MHLrTTRAES I EES

1'be panoramic photographs were taken
with the Cirlot camern that 18 gsed by
newsppaper men and others fon
eraphange processions and oblanmme gine-
ramic views of bnildimgs, railway hnes,

|-.||'-|--

|'I-

el For gse in the mountnine several
miidor chanpes were made, so that the
iastiiment  oontled  be wsed suocessiilly

uttider such adverse conditions as stromp
winicl, hands and fimgers pumbed {rom
crlil, and often very insecurs foundation
tor the tripesd As it is ECERSATY
have absolute stability and the cameri-
el devel, the seeuring of perfect nega-
hives 15 dhitheali

The camera com=ssts of the ordhoney
§ hy =i ot -

tachment which is

i
WILEY A |'.i'-l--|-:!I|Il.' i k-

L% iiches souare Iw
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A GEOLOGIST'S PARADISE 221

taken. Far below amd almost ar the foot
of the great cliff 1= Emerald Lake, a spot
famous for its scenic heauty.,  Ulnr cm)
i the forest just below the ndge was
vistted quite frequently i September by
Ieavy siow <qualls that gave o welcome
L‘?}lﬂll‘tntlil}‘ for o doy's rest, readmg. and
clenmng up,

{hr camp at Lake (Vo was in n
Deanti ful monntain meadow at the foot of
Mount Schatfer.  Mornibg and everning
the viows of the surrounding miountaing
were most imspiring. A this elevation
{7000 feet) snow squalls were not e
frequent on the higher sunumits alwwve,
and on July 17 saow fell at the camp

OUR MOUNTAIN PANORAMA

(3 ONTE.-wonkl be more surprised

N and delighted with Mre Waloott's
heautlin! phoormmic view, which is pab-
lished s @ Sypplement o thes number,
than the American scientist whose i
coveries gave a practical wilog to: Da-
puerre’s mvention of photography, and
the tooth anmiversaey of whose hirth
wite celebrated Tast ponth, It is only 72
yverrs since lohn Willmm Draper in New
Vork took the Arst photograph of a hu-
man face. but the progress in the photo-
griaphic arl since then 15 anmazing.

Mr: Waleort's punorama s the most
marvelous momniain view that hos ever
heen publizhed. snd & remarkable nol
cmly for s extecdimg beauty, but also
beeapse of the many léssons o geog-
raphy Tearnud by stadying it

Readers of this Magarine who have
attempted to take photographs in' high
altitudes can appreciate the combination
of patience and =kill required to secure
a panorama like onr Supplement. \Weeks
nsuaslly  elapse before the weither is
favorahle, and then the slightest ermor
of judgment may make the exposire 3
commplete fatlure.

Pechaps equally difheult is the engrav-
ing. printing, amnd handling of 100000

most of the day. From o slope of Mount
{nfaray, Lake OFlara, resting like an
emerald in a bowl of moontains  (see
page  312), refected the glaciers of
Mounts Lefroy anid Hungilee.

Comping in the Canadinn Rockies 15 2
relutively sunple affair if one 5 noms-
trmed to poing about with sadidle and
pack dnivimls for convevance. It iﬁ-'r‘lm
dithcnlt to pbtan good camp ontfits with
horses and men, and much of the most
Beautiful seenery can be visited withoot
riding on a trail or leaving wagon roads
Frrewoirn] and good water are well dis-
tribnted and griass for the horses usnally
ahinidant,

copiies of the g-fool peture.  For the
atecess of this part of the poblication
the Narmxan Gaocuariie  Macazisy
tales pleasure i acknowledging its in-
tebtedness o the  Matthews Norilhrap
Worles, of Buffilo,

A few copies of the panorami have
been: privged on heavy art mat paper
spiitulile for framing, amd mway be ob
tained at the office of the Natonnl Ceeoe
graphic Sociery at 50 cents per. copy,

"SCENES IN THE CANADIAN
ROCKIES

AHE scenes in the Canadinn Rockies.
pmbhished on pitges 322 (o 530, are
all fromn photographs by Kev. {]Lﬂrﬁi
Kmney, of Keremeox, B O, Canag
who, with his eompamon, Dunean Phil-
liges, has the distinction of being the first
trr scend 1o the sammit of Mount Raob
son, the higheat motintain vet ditcovered
in the Canadian Kockies.

Mount Robson s sitonted wm the heart
of the Rockies, some 30 or more tmiles
north 'of Yellowhemd Pass and hurudreds
of males from avilimtion,  The monn-
tain ean be reached only by pack-train
after long weeks of strentious endedvor
throiigh trackless forests and muskeg
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. AP Coltman, I. €U Caleinam, ani] Rev, George R L Kigney workmg thear way. up
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THE NATIONAL GEOGRAPHIC SOCIETY
RESEARCHES IN ALASKA

By LawreNce Magrmix

Leapme oFf Yk NATIONAL GEOGHAFHIC SOCIETY'S 1010
EXPEDITION TO ALASKA

The Research Committes af the National Geographic Socicty has made an
appropriation of 3000 from the research fund to contimue the ;rmdh':l of the
Alaska glaciers swhich teere condncted by the Society v 1009 and rgio.  The wark
g vear ix m charge of Prof. Ralph 8. Tarr, of Carnell University, and Prof.

Lazerence Martin, of the University of
in charge of the work i 1000, but in rei0 Professor

HF iyeomnzin.

These geutlemen tiere alio
Farr figd engegeinents m

Europe, s that the entire work of that summer rested upon Profescor Martin,
An account of the Nationul Geographic Socicty's igog expedition to Alagea wis
privted in the Jonnary, 100, nwgwher of the Namiosa GrocRAPHIC MAanaxiNe,

FIRING. the summer of 110
nearly four months were devoted
¥ oo continuation of the glacier

studlies commeneed in 1pod under the di-
rection of the Résearch Commmittee of the
National Geographic Soviets. Tt s for-
titniate that this fumd 15 avatlable just at
thie time when nnusual activity of gla-
ciers in Alasku is in progress.  The gla-
ciers ate now S0 active that 1t is pechaps
the ofiportumity of 4 century orf more.

The Aell mvestigmted 0 1910 was
Prmee William Soumd, But a two weeks'
visit was pade to Yakutat Hay in June
to record the latest news Ervan the un-
usially imteresting active placiers there,
anid a fortnight at the end of the seuson
wae devoted to the ghcters O the lower
Ciopper River.

The party consisted of seven men—
the author: W, B, Lewis, of the LTS
Geolopical Survey, topographer; 1N F,
Bean and F. . Wilhams. of ‘the Umvyer-
sty of Wikamsin, the former takng
chorge of the souniding and weather rec-
ords, the latter acting as rodman: B A,
Conpor and R, F. Bvers, of the 1Tniver-
sty of Washington, respectively. hoat
engineer and photographer, and a Jaj-
nese eook. T ML O'Neill, of Memgpihs
Tenmessee, was als emploved as engineer
the latter part of the season,  We starterd
May 28 and were gone until Sept. 23

One of the Targe plpciers in Yakutat
TBav. the Numotak, had changed a ‘great

el sinee the vear before. It had ad-
vanced decidedly, different parts of its
front having come out 700 to 1000 feet
oye i Jame 17, 110 From 1800 to 1000
the Noanatak Glacier receded steadily,
porng back: over two miales and o half i1l
this tume. We had anbopated that
would eventually advance, however, as
wis predictéd in the Naroxan (Geo-
rRAPHIC Macazisg for January, 1910,
amid the forward movement commenced
Detween lalv 60 roog. and June, 1o
This was due to the accdssion of -
wsaakly large guantities of show oo the
reservoirs of this glacier by avalanches
tluring the 26 davs of severe earthgquakes
ol September, 1B

The Nunatak was the ninth glacier
the Yakutat Hay region o respond since
18 by this new cause bor glicier ad-
vanees in monntain regions  Their re-
sponses have come siter a certain delay,
depeenident in part upon the length of the
glacier, as the accompanving table shows,

' | Lewgth ol

Glacier, Date of pibvanee | |'|H-E'1|:l:i.

AR i e | AFter iBgs nud 2o 3 miles,
helore fons

Crannsiaed], glichetr T af g sriles
Hurske, S puabs—fa tﬂr i 4
E R TE T — 104~ h =
Virbegnled nies= 10 miiss
b [TTA 1T S — o -0 ta riles, ®
Hidden __ i o ¥ hor i ailies
Lurin By 1700 Nl
Monniak . : BT M iles

_‘l-g_-!::rn:l'ln; cxpmrdnd lobe b Walsepina
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The retreat of MNunatak Gloeder
hefore June,
The semond of these glaciers, which is
1 small unpamed ice tmeue  Letwesn
Haueoke and |lubboed, was <tapnoant amd
morEiee covered e 1800 and 1005, and
| Bael not lepened ool the winter of
popter that b was clevassed amd advanc-
mE. o0l as g photograph proves
Fesies rine, thiree or more of the
smaller phiciers priobably sdvanced be-
tween 8o and 100s, and the newglibor-
iy Turner aod Hublard gtaciers have
cach led oone o more mmnor advances;
perhap= duoe to the throst from some
I'{'.-'l.ll-!lllli‘.l;_' IJi!-LI:.l'._'- far hack i the
mionntaits=.  lobbaed Oilncier, wineh may
be twice as long as Numatak, began syl
a bt advanee i 1o, but i tgmo it
hud pot progressed very far, though the
weel |l;1H of th ice frant foar-
wihird oo feet and the Yrevassed area of
the east |.||.1||._||| had increased shghtly.
[ Mher |u|1|1.1- ait the we front '|1.|.'J §
treated 500 o 1000 feet hetween 169090
ammd 1910,
Laeia Glacter

|EI|'-I|‘

;|.|| LTS

which was advancing

s 1o 10K

Fhoto by Lawrencee Mardin

[ EARTHOUAKE

(o t0 e, followed by advatee (c to @)

sor rapddly n 1000, had perhaps nearly
ceased s gnussal activity @ a4t léast, wlhen
we saw it 1gaer 11 hoad niol avertidden
the Lueia nonatalk, whoch 1t surropnded

and nearly eovered the vear Iwefore, and
no groal  abundinees of  new streams
emerged froom s borders to Yakutat
bav, This, [ am sorry oo sav, was all

we were ilde to determine .dh-lnl l.ca
Ualnecder, for we were unihle 1o vt
sl sSee more |Il.‘l.".Ll:I-'u. of 1 1re-
Jaom i Yakutar Day me June, .-|||'= From
whitt we were able to see of it from
distance with feld h[.,..,_-._ hiswever, 1t
WS E [arurlrh' ehaving as all the other
glucters hive when affected by the earth-
|:||.'L]]-..'L' avalanche soplyv. The advance
was sadden. the transformation great,
s the activity wis =on over.  This
seenis (o Die the case i Lucty Glacier.
Hiww great the advance of Nunatal
Calsicrer will is ampessible to predict
at present, for this i= the first grent tidal
glavier in Yakutat PBay to advance sinde
the earthguakes. 1t the sivzaller
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non-tidal [Hidden Glacter could mibve
twi miles under this mopulse; however,
the Nunatak Glacier mughit be expected
to responid stmilurly, onless (1) this 18
only a mmmor thrust from some tributary
aor 2) the I||'|.'.ﬁ v g :iI!LI.'m]lil..'-l.'.';i
sotrie. complication  not  previously ol
served in studving glacial orcilliotions due
to this new canse,

A LACTER THIREATENING A HALLWAY
gER ] e

Chi the lower Copper River 15 Ulnlils
Glacier, which i3 seriously threatening. to
destroy o steel rallway bridge just com-
pleted.  The mite of glacier 'motion in
Childs Clacter ineéreased during the win-
ter of 1o00-197e 30 that part of the mar-
gin of the placier changed it= forward
movement from pothme (o bwo and as
mach as eight feet a dav.

Thizs plavier, as the map <hows (page
430, 15 the smallest of three great jce
tongnes—Miles, Chilids, amd Xllen gla-
ciers—projecting into the Copper River
villev.  Around these three the Copper
River winds through a suiccession of
rapidls and lake-Tike strotebes,  The Cop-
per River and Northwestern Ratlway has
Just been idlt between Childs and Miles
glaciers amd 4n over 5% imiles of the
stagmant e of Allen Glagier.  Ohilds
Uilacter & 10 o 12 miles long, not much
over @ mile wide 0 the mooniam valley,
bt it widens to over three miles i Cop-
per River valley

=2 front is o preogpitons whnte wall
250 to o0 fvet lagh, and 15 swepm an the
base I Copper River. How o small
zection of the Tront of Childs Cdacier
compares with the Capital  builiding at
Washington is shown m the photograph
on page 530, The map on page 543
compares Childs Glacier graphically with
the Nisqually Glacier. one of the largest
we tomeaes on Mount Rainter, and Miles
Glacier with four of the Lirgest and best-
known glaciers of the Camidian Selkirks
and the Glaciter National Park m the
Montans Rockies

In Avgnst. ropg, Childs Glaoer was
advancing at about its norpul ate—four
feet a day at a peant near the noreh side
aril perhaps six or seven fest a day in

RESEARCHES IN ALASKA

adl

midglacier. The melting and the many
icebergs  discharged from the  termmnal
cliff at that time just about alanced ths
advanee, <0 that the front of the glacier
remmained in abont the same place.  Near
the porth margm there was no sadvance
when we saw Ulinlds Glacier a0 1gon,
and probably there had begn none since
1o and perhans none to speak of sinee
18Ry, though its relationship to the river
had varied shehbtly during this penind,
and slight crevassing had begun in 1goh
and 1o where there was gone in 105,

uripg: the winter and early spring of
- 110, however, the glacier hegan to
wdvance more rapudly, buckling dp the
we of the frozen niver. In June, 1910,
the e front hid moved forward from
g oo 2250 feel, nortowine the river
for o or 500 feet.

Fvery time the oo chiff was sufficiently
undfercut by the river. great masses of
ice wonld cascade down the frimd, rais-
mgr a prigantic. wave in the river. People
in Alaska speak of the discharge from
the front of Chilids Glacier ds “slough-
g A "sloagh” has alwavs rossed
waves i Copper Raver, making it don-
gerons o shoot the mpids in front of
Childz Glacier in a beiat, or to ling a boat
up the opposite bank : bot in the spring
i 1010 the conditions were accentuated
by the advance of the glacier and the
pishing of the river eastwird

Phiring the pilvance the waves washed
up over & hank 3w 25 feet an height nnd
ritsher] back 100 or &0 feet intoo the
alder thicket.  lee blocks up to 10 tbns
m weight were thrown in among the
trees.  Stanes a it o two b diameter
were hurled into! the thicket.  Alders )
too1r mehes in ddiameter were  stopped
of leaves and back and bent backward
or broken off short. or aprooted or
haried bencath the gravel and honlders
nril macerated trunks of other trees

The river bank. which was cot back
same 11 the preceding vear, was in 1910
biring faily eaten up by the icebers
waves which crossed the river, 50 to 6o
feet by actoal measurement hm'%ng. heer
remioved along the bank of the stream
facing the glacior,
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Late m Adpnst, 1010, when the wives
wiere it as powerful as they had been
carlies in the summer, the larpest woe fall,
or slough, from Childs QLSer which
W ST LYV E ACTOSS 'I|||' TIver wilh
lightning rapidity, causing rhe water to
splash up over the 13 or 20 foot hanlk;
near where | sloesdd, and back o shors ilik-
farice ikl the forest. |t i

ak

VIS Tisge
|'-Ii.{:'II_’-.'~T drrect]s PP the tee fall, the

height ofi the wave on the bank decreas-
g hoth ap and down stren. Six o
BEVEN TINE-Waves in sucoession splashed
tar up the river bank, the first one visthly
running  upstremom apainst an’ ejeht o
nine mile an hour current.  |f was easy

NORTHWHEATERN BEATEWAY.
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by Laawrenoe Marun
LT PILHE
T

LES GLACIER, FROM THE WHIDGE XN
O PARFD GREAPFICALLY W1

WHICTT F5 310 EEETL IIITH

0 e how the larger waves .|q;rir1|§ the
st puel of the suminer were able to
il badle the nver bank =0 easily

Near the north mariemm of the olarier
i easnly accessible portion ot the oo
rromt whieh ends vpon a aearly-flat out-
winsh ;r|;+i|I of olagial gravels, CVETETOWN

with alder aml cottonwool trees 50 Loy
to0o velirs ol Here the glacier was
nerly  withont motion  [fom 1903 1o
(TR, 3wl probalidy for some vears T

vore, =0 that small =hribs heid besm to
LAy Rt LEERIB e S NENT Y 1Ll '-_:iII. TI]:-
part of the glacwer advanced 1,300
Pt Feet I fore Jome reoy oo, and 2og
The rate o

IIII

teet misre b to Ootober 3.

Nurnber Advange, o fest, Hale [eersiaw, n fest
Ihates ol observaltions. ol — -

ilagva Fastest AVETREE, Fastest, Averige.
Inne 10 to-July 29 n ¥ fod 11K - JE 3T
Juivy 2 o Aupast 6, .. .., 3 rh Fr 3.25 2.7
ATEust O to August 511, ... 3 41 by ' e | | 1,60
Angust 17 1o Adgpust 17... ... i 7 1 4.5 . 5h
Agunst-17to Aopast 20, | 2 12 i J<3 }. 50
Aupust 39 to September 14 2 37 3 1. 76 1.2%
Betiember 15w Oetober 5 : 1Y Ik =K 0. .
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MADF POMIARISG ST2ES OF COPIER RIVER GLACIERS WITH GLACTERS IN THE NOURY
MOTNTAINS, SELKIRKS, AND CASCANIS OF THE UNITED STATES AKD CANADA

Nore that the largest elaciers of the United States are wn the Cuscades, where the N
mally Lilacier of Yimnt Kativiet exceetds ' size the Bladkfoot Glacier of the Glucier- Xutioma]
Tark, B the Moniaon Reekivs  These aml the Tleeillewaet amd other ghvciers of the Cana-

dinn Rockies anid Selleirks jire mueh smaller than the Alaskan glacwrs

arlvance {5 plicnomenal;, averaging twao o
eight feer o day, and especially remark-
whle for the elge of a glacier, where
moverneitt s always <lowest. The rail-
way engeers male most of the surveys
before we reached Childs Glacier and
ot after we lefr, Tait we made stipeple-
FI']l:'_'-t_'Ilﬂ_l""li' -I'IIII!II:ET"F;“'-II.'IT'L'i N n Hl1:1':1hﬂ' IT'
flays between their aurveys, fhnding the
tee front pdvancing ot rates Eernmediate
hetween those shown on the maps,  The
rates i dfav are shown i the table on
precedme page.

The rates of ayverage moverent show
variations in velocity, with two maxima ;
the fastest miovements show @ very rapil
inerease in mate of advaned o the misi-
minin, hetween August G oamld 11, amd an
anstally mpid decrense agam. This s
one of the most rapidly inereasing and

decreasing seres of glocier movements
vet mapped,

It wax n mre opportymity to sée the
visthle Torward movement of Childs Gla-
crer into the forest, A series of Iobes de-
veloped, thongh <ome of them were not
persistent, amd o1 the ends of these fobes
the day-timlay chinges were most pro-
nowneed,  Tee blocks were sliding down
the frontal slope; some of them beimg
rolled many feet into the foredt: trees
wore overturned, torf amd grass owere
ploughed up and carried on the ice of the
2lacter,

Yet one saw and hedrd Hitle of 4 spec-
tacnlar natare- while traversing the ce
fromt. It was an irresi=tible. steady
maverent, bt slow, as the movernent of
the hour hand of a clock 15 slow.  As p-
prissive as anything was (o fitd tons of
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tograph the day before, or to find some
grebdt tree, 100 verrs old, prone on o th
eromd with the batt béneath the placier,
where the day bejore the tree was up-
rreeing with the jee st ton -I'i'!.__ t o with
FoadsfE B0 fFoe DS TW G the E]Hnlll and tree

||| rale 6] MTHY2MHENT In ||';|I1_-:_.|"-_r

uring the sammier was not determined
bttt it would not be maprobable, judging
RN |I'-: FEe &L LA '|--T|.| TTIEAT L AED -I:I'E
e rHies- 3l :'.: 'Y HALS ACTiEsS LT ._'I.:

clers that have boen measured, that 1

wits il lEeast 815 trmes tlie rate m 1O, oF

a0 el a day ariedl evenr more gt times
Part the maddle aof the glaser ol pof
aclvance as far duriie the summer Gs e
uwortlt manrn dul, ._:..|| etween |one 10
gl Atieast L1 T retrented 150 Teel
' TOnT vTIefass L1 18 "'.I':_!'.-' B | T

treaterl G2 fewt more. Tz Tetréal wa
necarrme whitle the north margm  wai

:ll!'. |i.!|'-|-l- RS | w0 ||=_'! III|| Lk AT

S o 6 .L..._Ll;lul' |

party thal thas retreat was n

et ratie =ociety =

1 1 . '
pessxattor ot selvance, Dt Wl f 1IN
dercutting e Coppeen

rivae over-six feet between lime amd A

We accorhngly predicted

(vt Ii' I TTOImE BTD SR R ENILH wenktle] 1
nidvonee the Iatter part of September,
when the miver swas [ower RV I'!"Ii"'
HTLL B Al aia s I...'|..I FRYi P Tl RN ATH
ity 300 feet up to Cletober. 5; plus the
arrnnk o Aditintml eeteeatl bhetweet
\upTst 1T i il the d=t weltert L il
e coamnesocd, Tl level ol fhe Tiver
HESTA L T | mhie I =gl TIL AT T !
144 ..I.|. 1 oL 5 Lo Lial dvaniea] 200
feirt m the 41 T I} hurasy 17
i .I I i 1 = s . |:| 111 11t FliE il
bl advance was ' {ully eleht teed 8 day
IR RET waE hlvan W0 B o i The=q
A i LETES W h=rhargin
.!" :I|| 11t I|'|.I [ ALATI! : | PITLRY I s
| 0 Eve .|||-.||I W EL= Vi ] IVET sLAb
feet s anil as (¢} the forwanl movemen
seterzity  tuot oo Angist 17 It fAl WUH LI
after the piddle of =eptember, wien th
river was much Jower, the rate of
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What Childs Glamer 1z di-
ing this vear is of the greatess
imterest 1t may conbime to wd-
vance, or the dimymshing. rate
of advince om the north murgin
after Aunpust 11 may -11:;.‘1;_&:
that the stronecst advance is
oveT [ advance continues
will the glacier move gp 1o and
destmny the T.'uh'r.'k]. bridge.
which s only 1,575 feet distant
frinn the 1r|r1|1 margh, or will
i ostap beifore gemting there?
The bridee cost 81 g00,000 36
15 the key 1o the 320000000
Tc'!l.l'u'l.rl_'. iy tHe i HOUT TIHRES,

[t = abtsolutelv certnin that
no corps of engineers Hving
cortld save the briodge and ratl-
way it the elacref s destined
to advance that far. We have
sl Hudilm Cilacier, m Yiiku-
it ay. advance two miles
or over 10000 feet, and bary
n beneh mark near the former
termumues heneath 1. oo feet of
we, anid Haonke Glacier il
varce over 3000 feet m less
than 1o months.

U Aunpust 11 the milway
was about 4500 feet from the
micddle of the ghacier, which
wotthd  ensly have advanced
this dhstance bietween Mav and
Cletober, of it is moving at the
ate ofF 0 deetl a dav. H itz
front hail mot been swepl by
L|-[||;u_-r Hiver the rap l-ll|'. -
g mididle of the glacier wonld
prefity  sarely have advanced
thi= distance, while the more
cloy VOIOvInge margin was arl-
vancitig  the obsgerved 1700
L5 feet, at the rate which
increased from pracuieally zero
i 1o 1l it reached twao to
eight feet a day i 1910,

Lf the river |'|:-|. ot had its
nornal summer rise of six fect
or more the middle of the
elicter wontld stirely  hive ad-
voneed o good part of this dis-
tanee, as it di] advance |, 235
feet before the rizse came. and
as 1t may do this fall and win-
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THE ADVARNCING TEEMINDGS oF CHILIMS GLACTER, XEAR THE - NORTIT EINE;, 1N ALGL ST,

ITIYEY. WHES TIII= MITEIIES W A= ALY A i i L HETLE rEET A RS

»
= A

ler whetr the watrer = low and the rrvies i 1 O these the larvest =0 Colan

wenak, (It s cevident. therefore, that the  bin (dacier.  This we tongoe, west of
preseryvatiin of the ratlway bridge = due  Valdez, 15 three to tour nufes wide il
to the TFiver: the very thinge which necess soomles o miore in leneth [ has fw
tites the brdgo udal’ fronts. separated by Heather Ls]

It wall b imost anterestime fo soe oF 1 arud, wpoem which the smddle of- the pla
advande continues during. the low-witer  cwr lerminates, [t hind s last mporizan
stage [rom § erober, oo, o May, i1 dvanee abotrt 1802, as determmed b

ith eradual tereinge of the river east (7. K. (glbert o 1M g bposn thi
ward, the cittmge back of the river lank  present. adviince dormg or past b tor
i:; I I |1'|l'..|'-;|II||_|I|'-: '_":l'l."l- 'I'l:' 1Tl e*n By e I.I | II:_-' 'ill' l|:|-l'.'"'l ll  Bs fl'llll"-'- Ty
feronee with sireum How amed eeberrs psoobserved by Prof, L7 5 Grant amd
dhischarge feom Miles Glacier, and mens the Natumal Deetpraplie SOCicty s 100)
avcessory phienomena Cxprecifien

Cirranel] | L|'ﬂ i -uluULl T Iucuflﬁ A eT |:H} Kig. B liskw = 1608 il
north  of Chalils, calso beran addvance YAnee, 1Ay Tl
between popy andl 1o [aly 15, 1ounR, to lune 24 1900, ail-
vitnce., 110 feet

e 24, 100G, o Aupgpst 23, 1900,

ARdlviimete. =0 Leel

B 'I. .IIII. il ...Ilil- | .'.__-'-.'l_. Ill'.!ll..l'..llr

it unvismally, laree oumber of placters These observattons are on Heather

i Hewee Wiktliame Soond wene advancing | slymid
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ANOYHER VIEW OF THE ATWANCING FHONT OF CHILDS GLACIER. SEAR THE SORTH

EDGE. IX AUGUST, 110, WHEN THIS NRTION WAS AVANCING L8

352 FEEY A DAY: THE GHEAT BLOUKS: ARE ICE

: 1 |I- e cr i i ¥ |__= w " 1 m Bgr irpre = . | ¥ |
Pl weier "l.ll_jl [, Ley, Jir |l;|.||_ L3 LATTHNE Miaiure VETETECH ITredés, which

1oy when the Soctery’s 1610 cxpedition  had grown undistorbed for o century or

returned (o the region, the mam e ciff more, the advance having exceeided the
al Ueklamibes (G

ATt Wakk] 1] .’] i ':-|..;|||| IS0 MasIinniam

|I'III I-! 'I'I L : AUl R FiLN) :-I.l.ll I-.ll. I.'-‘III .|1|| i 1I|_ Il'l_III III I_---'l'l L& il Ii_“' Illl.ll_.'.l. ..l.r I'Ii

¥ Jiury
g . : -
npon the ishaml being about 135 feet.  Heather sland was overtammed hetween
[ Tean TR 3 Boh sty inber ¢ the ddlvanee PO and 10, o o last visitL fi S E-
! ]

it '.||-_- ol TRE THTITE Wiits 1323 |.| il

b . tember, practicnlly not o tree Fetniining
Codmimbea lacwer forme an imteresting which was s iverturned oF |leaning

comtrast with Clilds the rite of advaner Fent [_l-"-.r' were msdled up in ereal bol-
in the Childs increasing mpidly from 2.5 sters five or six feet high.  Tsolated trees

':-I_I_l il ot pi_ |-||_‘|

i | |i;|'I --..I'I 'I-"-"r |"'|'||-_: .:-I .-I.l‘..' Pl sy |'1|"Ir|r'|| | |-'.'..'.'Ir'| o I.IH”

again o7 toot aoday, nllan four mwenths, dred feet of more wiihont ing over-
i ] L] i 1
whnde the Columbng has slowly mereased tarned vopash mnraone 15 to 25 feet

its rate of mobion for two vears from g0 high faces the ice froml, the material
bot @ day ool w20 feeta dav o beinges variably, bebech gravel olacial Gl

H)i mid’ flows, peaty soil, and  macerated
The phénomena accompanying thisad-  heaps of tree trunks and roots. 1o the

vance during the summer of 1910 were  bay east of Heather Tsland marine  de-

OF great mieres Phe glavier was ad- posits with shells are being pushed up

vilteme into torests atl s horders and above sep-level

o Fleather [sliand . as in i), amd over- i ll]L' cast margn |,E |1l‘|.' E_T::u"il_'l' 4
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lnke was formed where there was only
a mmargingl stream in 1900, At the out-
et of this ke the turl covering the
glacial deposis which were hemg: pushed
torward by the advancing glacier, was
rashed with frrepular cracks where the
tormer covering of the sorl had proved
tos amall 1o fit the balginge bill,  Berween
Jume ancd Seprember, 110, when we re-
visted Colmnbia Glacier, the waterfall at
the lower end of this Inke was cut back,
the Inke level wos Jowered o litthe, wnd
the strean-eourse: shifted.

As ot Childs CGlacier, the ndvanee was
not specincuinr, amnd poises were alisent.
Cne could chimber all over the advane-
g margin of the glicier.  From one
day w the pext, however, we siw pFreat
changes, as whets a part of the e front
wis sevett feet from a Dlared tree on
July 6 and touched the tree on July g

From July to September the changes
wire fur more noticenble, the most spee-
tmeular transformation being the decrease
in herght oof 4 portion of the ghicier from
abopt (o feel to less than 15 feet, while
te margm, in the sime plice advanced.
I'f this was due to melting it was at the
mte of mme mches o day, token off by
vertical ablation. The measured rates
of =urface nielting on other phiciers in
Alaska are one, two, fonr. and seven
imches a day, all on . retreating. glaciers,
As thwe termicnas of the placier 'was ad-
vinemg, we think it probable that there
mny bave been 3 collipse of this portion
of the glacier surface by the moving
away of the jce beneath—a phenomenon
cexceedirigly superestive of  yviseoyus: How-
age. '

West af Columbin Glacier in Unakwik
Inlet 15 Meares Glacier, the north side of
which advapesd shghtly  between 1000
amid 1o, This 15 the placier which the
spamish explorer Fidalgo, in oo, called
a volcano, becanse of the discharge of
webergs from helow sea-level with thun-
dering reports.. Alove it rses Mouant
Grisvenor, named for the National Geo-
grrplie Sociwty's [hrector and Editor.

In the northwest corper of  Prince
Wikliam Stmnd s Port Wells, 1 biroar
finrd  whose branches—College  Fasid,

aial

[Harriman Fiord, and Passage Candl—
cuntain kirge glaciers:  In College Fiuprd
seven gliciers were advancing simultine-
ousky gt two af them perliaps com-
mencmy m 100, as abserved by Grant,
The Harvard, Yale, Radchiffe, Snuth,
Bryn Mawr, aml Wellesley glociens is-
played activities simmlar to that of Childs.
and Columbin glaciers, after hiaving been
stagrant for a long time before.  Fale
Cilacier hadl advaneed 730 feet moall since
8o, when it was studicd by the Harri
man expedition and mapped by Gannett
ANl these placiers were destroving the
forests ot aml apon théirr margns, and
splinters of ice were heing pushed for-
waril by faulting, a< at Columbia Glagier.

Harriman Clacier was the anly ane in
the hord of that dame which was ad-
vincing i 110, having come forward
3oo feet since 1890, In Blackstone Thay.
a branch of Passige Canal, several of the
placiers are advancing.

HETHEATING GLACIERS

Below Mount Ganvelt in Harriman
Fiord s the Barry (lacier, which nearly
separated that body of water from the
sea i 1800, ‘when the Harriman expudi-
tion discovered and explored i, Petween
1) amd o Barry Glacier retreated
about 305 miles, as 3 shown on' page
550, where Gannett's map is reproduced
with the Iatest vne.  Appmximately Goo
feet of this retreat touk place between
Girant’s visit in e and ours 3 vear
later.  Moraine-vencered ice  was still
present m 1910 on the site of the margin
of the glacier in 1804, over two miles
from the present iee fromt, Surprise
Glacier went back a mile and @ quarter
i thus spme periid of 11 vesrs.

Tiger Glacter, in Tey Bav was shart-
|.-:_t1-.:|l aleit  seven 'rrl'ih:ﬁ 'f}étwwn BelVE N
when Vincouver’s Hewtenant. Whidbey,
mapped it amd ourovisit inotgio. Naot
only has the fiorl been lengthened by
thisamount, but thé ley Bay glacier of
t704 has bween dismembered into the
Tiger. Chenega, and Princettn glaciers.
Valdez and Shoup glaciers had retreated
shghtly since 1000, Nellie Juan Glacier
was little changed. Many other glaciers
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The fee plunache, rising over 200 feet above the base, fell 0 Few minutes after lite picture wins

taloety

had retreated emall amounts since visited
by earlier pariies, dmd o oumber scemed
b havie maintaties] thost s,

REASOHINS TOR OSCTELATIONS F GLACTERS

It is et pertectly clear why these pla
clErs 1n }'rmr-_ Wilham Sommdd aned on
Copper River are caciflating—some ad-
vircnE and some retredtmg. | H oconrse
the fundamental case 15 mvolved with
saow supple amd with rate of melting as
determimed by temperature.  Ulimatie
recorids are w0 inooinplele that we ciminl
seltle this question, Ol the othér hand,
it 18 rl|1h.h!1|11- theit the snow supply of any
glacier or group of wight
have been inereased by avalanehing ilur-
myg enrthquakes, as 15 the case n Yakno
fat Bay. mther than by inerense of pris

ot 1ongenes

Photes by Law'renee Alurtin

ciypitatione.  These Prince Willlam Soond
and Copper Hiver glaciers ire outside
thie xotie atfected by great .n-'af,ltln.'hinﬁ
during the Yakutat Bav earthquakes of
Septetibér, 180, though the advinee of
[ Peronse Gidacier may possibly be due
There are

to that setanie disturbance
LERENR RS l-‘|1“.'!' L'.ETiIII]'IZ]i'IJ-_I. b ]'Illl'l.l,.'-l, Yor, '|.'||.'|'!Il 1=
OTIEINE Were N or near the reglon Of

thiese advancing ghiciers. amd one such m

Clctober, 1000, wns of consulerable -
ensiLy
The Yakutar Play glaciees which have

wip far gdvanced a5 o result of the eorth-
gqoakes, mcluding  Nonatak  Glagier,
1010, are of variable sizes and have re-
spoiided 10 order of Size, the smaller
ones first.  These advancing glaciers in
Prince William Sound are also of vari-
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ahle sizes; and 1he |:|r;|-=‘. Loduamiina amad
Vv ahlez, secin | hivie I i |
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ani perid of advance amd the itk 0l
pastdlic  transformation o activity
with mpid retomn o staenation observed
i Y akntmt Doy, suapeests that the  ad
Viinces mow i proress may be olimety
At increase . precipibation ot Valides
oy S0 nenes o Toong 1o 91 anches -
L pT el Bk TO TS e Lo, s

ports thais nypsothes)
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"he only. satistactory course for the

reserit 15 to gscribe the preat awakening

OVERKLIOING A FUOREST

Plustis by Lawseace Martis

of certain of these giaciers either to ol
TR virialions T -.".-'|E|-|||.i:-.:--- il

el walt tosee whether the o

L I T 1

cleTs, now retreating, also advance, aml
'.'-I'.":i'l' Phove now advanaing elpnve as
have the Colgmban Ciliacie 1] Certn
lvaneme glacters i the Alps, stupeest
11pe dunatic explarmtion. or whethér

they develop the charactenistics of  the

4 1 i
varthiuake-stimnlated Yaleutid

R :,'|:|-

Ll s L . .||- L 111 !— I:!_lll M g | e il Il Ill--\.-\.i-
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| stodied 1 previons  history of a

sronp of CElaciers e Mlarmanman Fiood

carefull a1t furmishes clear evidence
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The
Barry,

TRPEVH A 1T O P advance,

comes  from the
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BMITH GEACTER, 58 NAMED 1IN

SOHT D SEERE

Serjpentine, 'J'-rulmgg;m_, nmd
hiker glacers, all of which
ure now retreanng

Around the termmnt and
lower borders of 3 number
of the Prince Willlam Sound
j.:]u-:in_-rz. are L'IItLF]li{'lIl wis usr-
ren zones, where the glociers
have melted back [tom ther
farthest recent advanee. There
was-such a becrren 2one aronmd
Colimlvia Glacter in 180 whien
CiAlbert visited it. bt before
1000 most of this barren zone
was overridden by the
vty grlacier, and in 1910 it
was all covered, as were parts
114 ||.|| '|'|- !h-l.' |I:I:|'Ti"1i' Friies I.l'n'l'l"
dering the Collepe Fiord I—.'L]-
clers e idon and Ed,  In
Harrmman Fiond these sirren
sones are sbll present nenr
most of the glacers. My first
impressiog was that the ad-
vances preceding the retreats
Y :‘.'1:'["!-!.'13 these barren
rofes were synchronous,
hal an exaonnation’ of the
ages of shrobs that had sprung
upr 10 the barren zones would
reveal the approximate date
al which the last aidvance of
these glackers had token place

serpentine i lacier was
stivdhieed Arst, and 1o #ts Isirren
zome  the =smtteted willows,
alders, and spraces were none
of them more than 27 Ve S
old.  An earlier moraine bl
stile this had trees up o 3
vears of ape.  Haker Clarvier,
just south of Serpentine, had
wonearly harren inndr momine
with shrubis 18 vears old, and
i more thickly forested ooter
moriame with spruces up to
| 10 veqrs ald, T -1-'-_4:_::ﬂu (-
cier, near by, has 2p-yenr-old
shrubs on the last moriine of
% bairren zone and eonifers
of 70 vears’ growth on an
alder mirraime.

Many trees were cut down
in determnming these ages, the
plidlest opes ]ﬂ_'irjg citer]l hero.
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VSCADIRE OF CHENEGA GLACLER, ICY hAY, WHICH 15 ADETT 550

FEET HIGH, COMPARED GRATHICALLY WITH THE WASITINGTON MONUMENT

At the borders of these older deposits

there are usually moraine ridges, beyond
which ‘is thick-set, mature forest with
trees from 100 1o 225 Years OFf morc

of age. Barry Glacier is bordered by a
barren sone with the oldest shrubs anly
r1 vears olld, and there are ot two belts,
bhut one. outside which 2 YVOTN |_'|-I'|'f1.‘1."|
push-moraine mlge on ecach sule of the
glacier separiles the barren zone trom
the thick forest.

I had found., theretfore, that the sl -
vances were pot aynchromons, and that in
three cases oot of the tour the plheower
had advanced twice, for it 15 harndly ©on-
cetvable that each glacier stood at the
inner morame while the shribs grew Yor
{0, O, and 92 yedrs The data for the
last of these two advances may be ar-
rancred as  follows, suggesting  griacial
maxtmi m the years shown it the risht
hantl enlumn. if we assume that retreat
heran as soon as the glicild maximum
was reiched in each case

Foaad bie Jste

i i
ilacrer af mlvwmanee,

I Age of treed

SETPeniine. .. vun oo aq| 27 FOALE 1552
Tobogyan. . ..... I Years 1550
113 1 | 18 voars 15g1
FATTY. oo b henesess| TT.FRUI., 1505

There are no koown wvisits of winte
men by which to check any of these
dates, except in the case of the Barry
Ghlicier, which had retreated  sipehtly
from the edge of the barren zone when
the Haroman expedition visited it in
180, In 1808 some army officers saw it
from a dhstance ol the advance had al-
ready taken place, bot theéy were nol near
enongh o see whether it was-snll ad-
VITICTIE

Thi=s proup of alvances, 11-27 vears
apo, may possibly be due either to ch-
matic varintions or o earthgquake ava-
lanches. 1f it was the former. we must
explain why all these glaciers, which are
fed from adjoining snow-fields. did not
advance approximately together mstead
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Phany by Eawrenoe Marein

THE TEHMIXAL ICH CLIEF fF HARVARD CLACLER, COLLECE FiOmD, 350 FEET HIGH,

CPMPXRED |8 HEIGHT WITH

VidR s 1T

of through o peruosd of oy vears: bat we
know toar little about the siees, shapes,
syl &l s o the smve-fielils Lo rse this
as 1 valul ohjecton,

| § L-;3|'[|'||||1:L5-.'|.- .'|'.qu1III..'|ﬁTI;._;
o have consed the advances,
Hkeness o the Yakiotal Doy glacters o
T Th IR L1} ey Urlacier 1% IIII1;.:I.5|' thiam
Serpentine amd Daker than Toboggan.
Tl two last are shorter than Serpentine,
bt have very different gradis.  There
wits it =overe earthyunke in 1820, and the
advatices show an apparent tune relation-
ship to this that warrants the retention of
th'li- JI'..irlll.I.Il:':li:- s 1._'|I.-:-'-i|-I|.l' ][ '||I.I|'|||:'.|. ]J'."
mast valmahle +f we knew whether these
sibvances were abrupt, like the earth
qrake-stimulated Yakdtat Bayv advances,
OF T, A3 Frow II"IH'L’I [5Il'_'|' Lt el

[ the case of the group of still earfer
advances. the short Baker Glacier nd-
vanced hefore the longer Serpenting,

15 thougin
we =er the

TIE

W IV H

FARE HOW HUILDING, NEW

IS LR | KET LLtis

with the Tobogsan Glacter stil]l later.
The ahsenie ot a Tr.'-.lll:'ll for l'|i'i1"-'_'|' Leln
cter stipeests that the 1208 mascormr
went  bhevond  thits carlier one and de-
stroved the recarids. of i, ot Columing
|.',]:|_|_:il_'l' ]!.,'L:L L AERTLY 1]1_'.-_-ET-:|'l.'l._'|| 1II'.!||.'|.:L‘.7|.1.|_'|' -:J"
thie  evidence of the T30 % 1T,
which wae plamly visthle from 1800 o
The omlv sale eonchision Tegard-
ing the two sets of advances, 11-27 and
“0: | 10, veurs ago, 15 that the progressive
development of advances m adjacent
| several sizes spgpests the
possibility of an earthguake orgm, just
as {he synchronous advance of the seven,
variahle sizedl, comtipuous, College Fiord
gAclers e 190 supgpests the possiaiity
of elimatic oriem

| B2

LW R,

gliciers. of

SLUABMARINE TOPAERAFHY

The map reprodoced on page 559 il-
lustrates the resulis of a tvpical day's
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work m. the stody of the submarine g
pography produced by glacial seniprore
anil depasitod a foord that pir-
ticular il 111]%
it st af them were deep ones and o
o the party calealpted that el
wornmd up fve mides ol wire durme tl
chany

Ao we looked] up at Mt Catbert, 10,004
e bhe way 1o camp thit nurht, wi
il1".:;_:1l'|l'-] AT l|||1.'|| ‘:'||||_||'|r;|_i-1 '_"-|:||"-|':'! L IFEL
tog of it and over halta t

b L Ity

o
L .'|I|I'|L' 20 STLETHES R A=

il i

urd one, think-
il owe hnd

irf '.'||'|'| | _:IIIHI'I--'l.-ull if III_'_'I_:'

mgr what itowoild have mennd
Bieett om b
with a 200 poatmd lend at the ho=e aned had
ail to wirmnl it op with our small hand
reel &l at once instead of In 500-1.400
Fimit Then  the -f.'1_'. s work
seemet] 13 Iy as we had dis-
covertd an mvisthle mommme below sea-

|i_"|-'|:']_ ‘.--;_'_1“'I|||'F wiith LW _.I,I]||_|.|_-Fl_:-|'|| ||;-|_'_I|_f-

FEer. et

5

LT
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Alxriin

thotm hy Lawrrne

GLEACTEH AS IT ADVANCID ! MRT DORAN,

il leys, and had locates] an ancharfed
ek anid made a zz-mle foneitiolmal sec-
tiorr and twia eross
iul glacially

L ik
srrovttis ofl reesnnlns

neat tl

g v
sertint=-mf a wonder-
|'|--r-|
reveated stmitla
III } l-
Lhe depths of water,

-.".|!|-Ll1 el

]
ol et SOt

HILE

sl li TECIE= il I'_n_ lul | |: TR
= i LT o " :

flal riaciers siudiedl G- we ilared  ven-
ture 1 our lamweh, variesd from oo foet

1 the ¢ise of Hiorosan Cllactet

CHE, BETMN ©

L (330

-
=

feet near [Harvard, Colom
NSumatak glacters, respctively
thivse plocwer

visihle 200
poc-toot ice cltl, if Aoaling. would hav
51X or seven times that depth below sé
lewel, and m o case s th part of the
fiorl near the elacier -!rr']- enotgh

We made many ather Tongitadinal
croas-secthions= of mlets in Prinee William

ot arid Yakmtat Lav, finding them all

i, anil
This shows that

enicls could he afloat,

e
FisT Ehi
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of such form as to support our
belicf that all these fiords have
been chiclly widened aml 11E1-§f'g-
ened by glacial  groson, i
sabmmirine  wpogtaphy i cach
case wis nob greatly different
from that alove sea-level. Sonne
rock hasins were also eroded
in the fiord botroms, hot these
ani the sulunerged moriines are
harid to distinguish by scumdings
aldine.

Muny other submirged hang-
ing vallevs were discovered I
soumdings, as Granite Cove and
the chamnel east of Heather
Islatl. pear Columba Glacier
Siwash Bay, m Upakwik Inlet;
Vale Arm of College [Fiord ) the
cove near Tebenkof Glacer, in
Flackstone Bay: the cove of
Serpentine Glaeier, in Harriman
Fiord : Nunatak Fiord, Seal Day,
andd the channel cast of Flaenke
Istamil, in Yakutat DBav, adnd
many olthers.

The stubmerped moraines which
we Found were of three types.
The first type 15 the moraine
bar, rising nearly o or just
abuove sea-leyvel, mmd like the fa-
miliar sand bar or paie of spits,
except that it i made up of
angular strinted boulders of vari-
ous sizes insteard of pehbles and
samed, [0 differs from the reces-
sionna]l mnrsaine on the land, too,
m having most of the clay in s
ull washed away hy the tides
Such moraing bars are found in
Unnkwik Inlet and Hlackstone
.,

The secomd type of morames
iz partly revealed without soomad-
ing. and may be deeply sub-
metged in the maddle, o with
normal sand pits growimg apon the mo-
raines near shore, as at the mouths of
College Fiord amd Tarry Arm. These
moraines may alss have their positions
supgested by ifregular shoals or by the
strunding of icebergs, as on the sites
where Barry and Nunatak gliciers stood
iri 18y,

2 | g0 2 .

MAP SHOWING SOUNDINGH IN PORT WRLLS, 'RINCE

WILLIAM SN

Tustrnting o typical dav’s work o the stody of sb-

mratitn Aopography (see page 558)

The third type of silinerped morame
is entirely unsuspected oot revealed by
sounding, as in College Flord, opposite
Smith and Brvn Mawr elaciers. Tt was
gratifving to findd such & submerged mo-
raitie in lower Russell Fiord in 1010 ex-
actly where we had previously postulated
a halt of the jce because of overridden
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glacial deposits to the north and aban-
doned glacial Jake shore lines to the
sonith., _

The nature of the glacial deposits ac-
eumulativg now in shallow water 5 casy
to-=ec, as i Kussell Fiord, near Yakuiat,
whete the sand= aml clavs of Hididen
Lelacter delta have grown [orward 1,000
teet between 1809 and 910, and m Har-
rirn Faoed, where one can land at low
tide on the 1l and boolder mornine
shostls which were being built by Harry
Glacier anly 11 vears ago, when the Har-
riman expeidition was here. In more
profound depths we know  less about
these deposits, except that they must he
mastly muids amd elavs in these deep
waters, with seattered] stones dropped by
Hoating icebergs.  There nre many other
ilustrations of each of the glhcinl fea-
tures crted above, but the ones mentionsd
here must suffice de camples until the
complete book on our gliem] sudies is
pubiished,

THE GLACTERS ANE REMNANTS OF (1axy
PREDECESSULS

In Prince William Sound a few points
stumel ot cleardy in connection with the
former great glaciers that (looded this
artm of the sea when the existing placiers
were much more expanded, Tt is clear
that they Alled the whole sound, rismg
up m the present fiords hgh above the
level of ﬂru: existing glaciers, perhaps
4000 feet above sex-level near Columbis
Clacier and Port Wells, Thev did
covetr all of Finehmbrool and Maontagrie
ishanis, at the entrance af the sound, finid
these mountainous islands are largely
driftless, as we proved by observations
there, and formerly mose as punotaks
through a piedmont glicier that extenided
oty ns AMalaspinn Glicier does now, and
probably reached  Middleton [slamil. 53
miles o shore, ending in the Pacifie with
n great tdal we front similar 1o the great
sow Birriers of the Amlarctic region,

The existing olaciers are  shrunken
remnants of their great predecessors,
and are brgest near the highest moun-
tiins amdd greatest saowhields and very
sl in the lower regions, as om Knight
pid Montague i<lands.

THE NATIONAL GEOGRAPHIC MAGAZINE

The expanded glaciers eroded deeply,
rotnding the everndden islands in the
north  part ani scolptunng the whole
sound, which 15 1,500 to 2400 feet deep
it sotne Of the mmmer stretches and 1,200
o 1,300 feet deep m Hinchinbrook en-
trance, where the fce was constricted
and moved rapidly, while the adjacent
seq bottom of the Facific is shallow, 200
lo o0 feet, for over sa miles offshore.
Glacial deposits above sea-level are thin
and scattered in Prince William Sound
The great work of the ice was emsion,
with deposition mainly offshore.  Dense
mature forests extend op close to the
present jee fronts, and there has heen no
episnde of recent great expansion of gla-
cwrs, as in Yakotat Pay, though minor
oscillations have, and still are, taking
]ﬂm.‘n.

The Copper River glaciers were also
greatly expanded in the past aml musdi-
hed the valley profoundly.  There is rea-
son for thinking that the former great
glacters of the Wrangell Mountains and
Alpska Range «id not find an outlet
diwn this valley, though much of the
dedinage may have come this way, Mr.
Alfred H. Brooks, of the Ceolopicil Sur-
vey, had ealled my attention to peculiari-
ties of this draimage, and 1 am inelined
to think, after a brief journey up the
Copper River to the mouth of the Chit-
ni, that the present course of Copper
River actass the Chugach coast range is
entirely due v glaciil modifications in a
way to e explutned in the firtheoming
Lisaks,

The glacier studies in 1910 carry the
previous reseirches by the National Ceo-
graphic  Society mnch farther than in
I:ﬁ_‘l-l}._.‘.!l1:i‘:1t:[1'.ll:t!1'.it‘4.l|::' the [acts already
citablished in Yakumt Pay, and their
iterpretation, and adiding new data of
considerable importance in glicialogy,
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THE WONDERS OF THE MOSI-OA-TUNGA:
THE FALLS OF THE ZAMBESI

By Louvis LivingsTon Sgaman, M, D,

the great basin of the Kongo by a
low range of mountains, whose de-
clivities point toward the Indin Ocean
and which half & century ago was a
verttable terma incoghita, lies a scene of
wonder and radiant beanty that 1= des-
tined to become the Mesen of the globe-
trotter, the geologist, the artist, and the
poct who seeks inspiration  from com-
munton with the romantic, the motur-
esque, and the beautiful in miture
Omly within a few vears has this spot
been accessible o the traveler without
tiresome treks by lolbcart or saddle
through a country of dust amd Jesert:
bt modern enginecring has brought its
prowdigality. of splendors almost to the
doorstep of the visitor, as three days of
comparative comiort by il from Cape
Town, or an equil time from Beir, on
the east epast, lands one amid s onsur-
passed plories.

Ii‘u A far-away land, separnted from

And well indeed will the visitor be
rewnrded for his undertaking, for i that
curiosity shop of the contiment he will
find a concentration of beauties and
charm unrmivaled by any =cene hitherto
witnessedd by human eve,  Here is the
Crand Canvon of the Zambesi, in its
tropic setting ; here 13- the natve kraal,
where the great Livingstone passed many

‘vears in the labor that made s name o

household word ; and 1 was here, o0,
that lie first saw the “Mosoa-Tunga,”
and beheld Victora Falls, a spectacle of
wonderful sublimity, o Triton feared by
the savages, a marvel to the geolognsts,
a source of energy coveted by the van-
dalism of comumerce, and an inspirition
alike to painter and poet _
It is for and away the most romaniic
spot 1 the Tiark Continent, and const-
tites the greatest attraction of the Zam-
hest, from 15 source in the great divide
af the moumtaims of the Kongo w where
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THE FALLS

it finally fades into the Indian Crean.
The whole vast energy pf natare=—all the
rotised  gred ,'almuhcrltlg clements—seem

o have combined in 15 prodoction, for
r1(1w1lrﬂ: hias the Almughty revealed His
sright and glory in more varied {orm or
with grenter prodigality of charm.

It has been my goodd fortane 1o see the
foauming: waters of the Yellowstone, us
they rushed over its predipice 210 feet
to the Grand Canvon helow and lost
themselves amid the cithedm! towers
anil picturesgie spires of sandstone and
chrome, whese brlhamt tints and prtis-
e grandeur are the admiration of the
world, In oor wonderfal Yisemite T
have trom the dizzy chifs of E}
Capitan to where the Bridal Veil and
Ramhow TFalls dash into misty spray.
half a mile below. At Niagara T have
stond awe-strick and dumb in contem-
platicm of the \lnu;:{ltw 8 mnslerpicte.

In the Himalayas, o Japan, in Swit-
zgerland and  La; 1-11riﬂ in Alaska, in
Lpanda, ot the I-hpan Falls. and in South
America T have seen witerfalls of won-
derful beauty and charm, and while the
Zambesi lacks many of the individual
features which make these great natural

attractions: unique in their beauty, it

nevertheless possesses, mn its exguisite
sotting of etheralil and tropic luxuriance,
its grottos aml rn forests, its dancing
cusgades and ragmng cataracts, 1ts roseate
spravs and frobckang rambows, a diver-
sitv of charms surpassing them all.

Sa remote 15 this gem of pajure from
the beaten patits of the great world that
na apology i made .f-‘Jr inviting the
reader to share in o further description
of its beduty.

From immemorinl thmes an atmos-

here of mystery amd superstition has
wng over the Falls, so profound that
Livingstone, who aHscoversd them in
1833, had the greatest difficulty in per-
qumg his followers to accompany him,
ac ther believed the region to be the
home of monstars-and devils of destroe-
tion.  Vestiges of these traditions still
exist, although the Cape to Cairo Rail-
poad, which crosses the river less than
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half a mile below the Falls i= rapidly
dispelling: them,

e approach was made by rail from
the [miban Qeean at Hera, near the
mouth of the Zambesi (that hothed of
micro-organisms,  deseribed by James
Elyice ax the most deadly i Africa), and
serss the narrow belt of sswamp and
pnple formng the okst: thence ap the
rrivchieal slope to the voleanic platean that
IE. it the real contmem of Afrea,

W mormang an altitnde of nearly 000
feet was resched, and o trnsiton from
the excessive heat and mowsture of the
lowiands was f::pent-nl:e-:l that wis most
grateful and exhilarating,

This section sHIl abounds with anre-
lope, elephants;, hons, and other lairgre
aame, which finidl excellent cover in the
tall elephant grass or the dense forests
arel Jumgleés, while in the river hippos
still wambol and flounder in ungainly
herds amud the fioating islands of rank
vegetition of Nile reeds and papyros,

With the altitode, however, came
another and less grateful change, The
forests were no longer in evidence, bt
in their stead were vast arid, Lirdless
plaing, with parched and hungry v
tation whose amemic and stunted g‘mﬁ'th
bears witness to the scarcity of moisture
that sa severely affects Rhodesia and the

eit stretches of veldt far awny 1o the

ransyaal,

Early m the moming of the third day
we were sudidenly awakened by the
guard and treated to o scene of Deanty
never o be forgotten,  Some 10 miles
distant five enormous coluymns of vapor
were shooting their roseate-tinted shaits
lmiddreds of feet heavenward, while the
faint roar of the Falls told us the N uosi-
oa-Tunga—the smoke that souds—wnas

o Jonger ;o mystery.

Each moment increased the beanty and
vividness of the seene.  With the first
riivs of the nsing sun come a picture of
coliar af 'L'uunliruuzi loveliness.  [elicate
tints of violet; crimson, and beryl played
through the mounting spray as it shot
higher and higher, ultimately disappear-

ing a8 virgin clouds in heaven, wh ile the
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ever-increasing thunders of the waters
lent an adided solemnity to the view,

Hardly eould we wait 10 reach our
destination, so great wis our enthusiasm.
Jut vur hopes were doomed to momen-
tary disappointment, only to e more
than realized after a stody of the en-
viromment ; for, sotwithstanding their
magntude, the fust view of Vitoria
Falls 15 decidedly disappointing.

Although nearly a mile m width and
400 teet tn height, the pratdeur of ther
proportions 18 cohipsed by the sndden dis-
appeiranee of the river, as it plimges into
a narrow, Tocky hssure extendmg across
its entire width. Olnly a1 a single gentral
point = there 3 hreach i this fssure
throuph which the Falls can be seent and
appreciated o their full proportions,
where the converging waters rush madly
W the zigig cdanyon below. So re-
stricted is this view that there is an on-
tire ahsence of that awe-inspiting and
almast paralyxihg effect which strikes the
visitor dumb with wonder and amaze-
ment when Niiagara horgte on hig pear
vision. Omn first sight of the Vietoria
Falls: one involuntarily excliims, “Oh,
how beantiful ! but they lnck the maj-
esty of our grand Niagara,

No smgle visit can adequately reveal
the fulness of their charms, but repeate]
excursions must be made to their slinds
and precipices, their groftos and palm
gardens, their ran forests and projecting
craps. their rainbows and cataracts and
many-sided views of their exquisite set-
ting in the emerald framework of tropic
forests, before their indeseribable beaunty
can be appreciated. The fascination of
discovering new and hidden chprme from
different points of view grows o the
visitor and becomes one of the greatest
attractinms,

Had the Falls been in America, the
Indians would surely have mumesd them
Minnehaha, Langhing Waters; for like
a cov miiden are therr fascimations, Talf
concealing, half betraying their benuties,
and requiring much wooipg before re-
vealing all their Toveliness of hididen

trensures s charm o
Ae the rafpy Seashn commences in
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Rhodesta in November and continues in
the form of tropical showers until Agril,
the most advantagoous time to see the
Fall= i= in May. when the seething tor-
réents are al therr Hood,  November also
has 1= altractons, when the river is low,
for then the chasm is comparatively free
from oast, disclosing vistae and views
of the great alwss of mire bheautv. which
before were wholly oliscured by the
whirling columns of spray;

The bridge of the Cape Town and
Carre Rulroadd 15 the favorite point <e-
lected by artists, as the picture trough
the narrow gap at Danger Point exhibits
the full extent of the angry witers, as
they leap from the precipives to the abyss
bielow.

The Chartered Company of Rhedesia,
which controls the reservation miles
above and below the Falls tas well as
most evervilung else, monable and -
movable, i Soath Africa). has erected
& temporary hotel near the mailway,
where wvisitors are  fairly well enter-
tained, while from: fts veramdzs 4 mag-
nificerit panorama of the canyon and
Batokn Gorge can be seen,

A walk of half a mile brings one o
“the place where the mun 15 bom," as
the natives il the Kain Forest, Thisiza
phenomenon of rare beauty and interest,
especially to the Ietamist, for here the
tropic heat and] constantly falling spray
prodduce a wealth of yepotation of won-
derful luxwriance amd  vardety.  Ewvery
living thing bursts forth spontaneously
here, from the debeate maiden-hair fern
o the  feathery-leafed pabm and the
hoary bhaobob, 70 feet in crcomference,
and under oonditions so favorable that
the great strupele for éxistence and the
survival of the fittest 18 fought oot with
the intensest hitterness, [Tarasites amd
hmgry climlang vines seize, like manster
pvthons, upon the great meonntchs of the
frirest, ﬁm'_giug their lite-blood or trang-
ling them in their desperate effort for
supremiacy, onlv id turn to be reduced
to mould or to fall the victims of new
appearing and equally destructive ene-
TS,
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From the western extremity of the
Rain Forest the leaping waters of the
“Cascide” can be seen 1o hest advantage,
while its entire frant, bordering om the
preat crevisse mto which the river hurls
wself, furmishes a superh view of the
crest of the Falls from end to end, ex-
cept when interrupted by the wihirhng
masses of spray that shoot -from the
seething canldron  Dbelow.  Here, oo,
innumaerable brilliant  rambows, “those
frolic children of the wantorn sun,” are
seen i preat perfection  amd t;r{ving
positions, while whitewinged swaliows
sportively shoot through their rachantly
prismed arches, as they take their bat
i the tinted spray (sec page 508),

lut the most thrilling scene is from
the eastern extremity of the Rain Forest
at Danger Point, where the treacherons
vines and grasses, clinging to the rocks
with hungry, desperate roots, tempt one
to the very verge of the precipitate cliffs
that scem to tremble with the terrific
shock of the catarnet, S0 dense here at
timies 12 the miass of vapor hurled from
the seething cauldron that the sun's rays
cun no longer penetrate it. and complete
darkness envelops: one as he s delayed
by the downpour, while the terrific thun-
der of the Falls drowns all other sounds
and mokes his own voice maudible (see
page 5071

Occasionally a violent blast Opens a
rift throngh the blackness and mist, dis-
closing a momentary view of the lashing
waters in the boiling cauldron. whose
heaving, battling surface oand pyramids
of emerald fram change with {:aleidrh
scopic mapidity. It has been appropri-
ately suggested by Mr. Kmght thut this
spot be called Vilkyrie, on account of its
resemblance to the legend of the heroic
daughter of Odin and ns wild expression
of the music of Wagner. Certainly no
more fitting emvironment for the wild
ride of the soul of the brave over the
Rainbow Britee to the Vathalla conld be
imagined.

Even the Inferno of Dante, in the pas-
sage over the Styx. as pictured by Do,
dnes ot sarpass this as o spectacle of
terrifying fury.

N

Another favorite study is the Kloof, or
Palm Garden, hidden in the first of the
serpentine curves of the canyon beluw
the Falle amd reached from the bridge
by a zigeng pathway, which descends m
comparatively casy stages through a tan-
gled primeval jungle tw the rashing
waters of the gorge below. llere again
Nature, with lﬂu:'-EiEt:l hands, has shown
ket prodigality. Malms of encrmous size
and variety, bathed by eternal Spray,
mingle = densely with other forest
prowths as completely to shut out the
direct rays of the sun and form a safe
refuge for the richly plumed parrots amd
monkeys that frolic in their brunches.
From the elge of the walers of this
tropic jungle an upward view of the
Falls enables one w0 apprecute them in
their full height and beauty, anid 1o carry
away a lasting impression of their ma-
jestic grandeur as seen from helow.

The lp of the Falls iz broken by foar
islands, which interrupt its flow jtist ms
Goat Tstand divides Niagara. The na-
tives appropriately named the first of
these Boruka Fsle—"divider +f waters.”
Between this point and the shore the
river channel 15 deep aml shelving, and
the leaping waters of the cascnde rush
with fearful impetoosity, shooting clear
from the Jzn-n:ipilmw witlls, in their mad
flight to the abyss 250 feect helow, while
the echoing woods nng with the thunder
of their bolsterous giee,

N less interesting is the secomil or
Livingstone Island, both because of i3
historic interest aml for the faseinating
views of the chasm it affords. 1t wis
from this island the great explorer first
peered into the awiul fssure that seemed
ty engrlf and swallow up the river for-
ever, Singulurly, too, the nafives” name
for it was RKempongo, ‘meaning Goat
Telard ¢ and, like s fellow at Niagard, it
pectpies an almost identical position on
the extreme edge of the Falls, near their
centef,

In his own deseription Livingstone,
whao saw it in the Inté antiomn, says: “In
eosing hither there was danger of being
swept diown by the streams mﬁ:i-:h rished
along each side of the island: but the
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river wis now low, ‘where it is totally
impessible to g0 when the water 1s Tl
But though we had reached the island
andd were within a few varids of the spot,
a4 view from which wounld solve the whole
problem, | beheve that no one © il pree-
ceive where the vast body of water went:
it seetned to lose iseld m the earth, the
opposite hip of the fissure mto which it
disappeared being only 8o feet distant.
At lesst, T did not comprebend it until,
creeping with awe 1o the verge. | el
down into a laree rent which had been
e from bank 1o bank of the hroad
Zumbesi and sw that a stream of a
thinrsand  vanls broad leaped down &
hundred feet and then bocame suddeniy
compressed info @ space of 15 or 20
varith. ‘The entire Falls i< simply a crack
made in a hard basaltie rock from the
right to the left lank of the Zambesi,
and then prolonged from the left bank
through 30 or 40 miles of hills. The
witlle of thie glgantic crack are perpen-
dicular and domposed of one homogene-
ous mass of rock. The edge of that side
over which the water falls = worn Gff
bt or three feet, =0-as 1o Eve it some:
what of n serrated appearance.  That
aver which the water oes not fall 3s
quite struight.  Upon the whole it 15
pearly in the state in winch it was left
at the poeriod of its formation.”™
Ceoloplsis of (he presemt day, how-
ever, tdeny Livingstone's theory regari-
ing the phenomenan of the formation of
the Falls: clutminge that i 18 due entirely
to the processes of ernsion, and that the
river, by inwreasing Triction through in-
pumerable apes. has gradually irittercd
T f;nlll'llfnr atons the dense rock and
engraved the deep channels ¢f the tortu-

o S AR T E AR R
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(118 E‘ELHEI'[]IL The basaltic rock which
forme- the greater portion of Rhodesia
iz of voleanie origin, proof of which s
evidinced in the preat lava-flows, which
hive been poursd out in successive
waves, covering the country in differing
strata of varymg porosity hondreds it
not thotsands of feet deeg.  Through this
the percolating waters have depasiter] in
the cavities the beautiful agates, chal-
cedomy of varpus hues, quartz crystals,
wnd zeolites that are found in abundance
along the projecting surfaces of these
amygdaloidal rocks, many specimerns of
which T found in the exposed gravel of
the river hed.

Te % sanl thut these Batoka lovas, n
aomsolidating, erented a system of shrink-
ape cracks, with pecasional long lines of
“fanltings,” or fractures, which consti-
tuted] planes of weakness that materally
facihtated the erosive action of the river.

I§ this theory ls dorrect. it is possible
that the fssure oty which the nver
plunges at the Falls is due to a fanlt-
plane, where a vertical belt af compar-
tively soft muterial bhreaks the contin-
wity of the larder basalt, and this belt
or vein, compecting with others of the
sime or simlar chameter, has  been
washed out or exeavited by the ander-
niining sction of the river, thos explain-
ing the complex phennmena af the Fulls
amnd rigiag camyons

In the neot distant futare; when the
Cape Town and Caim Railway has
resielied the Fonp, and conimodious pas-
sppger steamers ply directly to thut great
artery of Africa from Vmerican a1l
Enghsh ports, o trip to the Valley of the
Zambesi and its wonderful Falls will be
among the popular pastimes of the day.
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A FLASHLIGHT STORY OF AN ALBINO POR-
CUPINE AND OF A CUNNING BUT
UNFORTUNATE COON

By Georce Suiras, 3rp

AtTHoR OF ' PHOTOGRAPHING WILD GaMp WITH FLASHLIGHT AND CAMERA,"
WITH 72 ILLUSTEATIONS, I8 THE NATIONAL GROGRAFHIC MaGcaznivg,
JULY, rgo6, aANp ' Oxe SEasox's GAME BAaG wITH TaE
CAMERA," WITH -0 ILLUSTRATIONS, 1N THE NATIONAL
CGrocraraic Macazing, JUNE, Q08

HILN one poes mto the wilder-

ness, whether in the destruc-

tive pursuit or in the qoiet
study of ammal hie, the greater the
experience the more certain 18 the con-
closion that onlv on rare cecasions is i
possible to become aoquainted with the
bits, the appearance, or the special
charactenistics of any tudividoal member
of a species,

In soane g0 vears” famaliarity with the
white-tail deer, 3 portion, at least of
each seasm spent n the same Tocality,
and mare often than net, witching them
teed, mght after night, in front of the
jack-Tight, | lmve never o all soch time
telt certauin of having recognizel any of
these ammals on o steceeding season,

A magmificent staw, which could be re-
peatedly identificd during ane <ensan h
the shape of the antlers. wais sharn in
the wintter time of these emblems of his
sex. uand the mew homegrowth of e
ollowing: season was presumably, quite

cissimila: ‘n size and shape
Vo dee aceompanied by peciliary
marketd spotted fapas conld be eastly

recogmized in the same general locality,
when feeding on aguatiz plants or when
splashmg in the water to escape the in-
Ct pesta vel if in the fall or winter
this lijle family escapod the hunters of
the timber wolves, who would kaow the
mother the next <immer with her new
and differently. marked voung, or the
separated yearhngs, in their unspotted
coats?  With the rmoose. elk, earibou,
andl bear it was the same. and the exeeps

tons, in the writer's case, relate largely
W the smiller vnretios of quagdripeds

The examples mken in the present
artiele are the porcopine and the race
oy, wihoch, by resson of One species
+H:1't|p}'ing llr:.;T]'_'.' atl the COUniry froemn
our northern States 1o the tree-lmit in
the Arctic cirole, and the other from
wer Camada 10 the Guolf of Mexicn.
are ones that we are either personally
familiar with or ought o be willing to
acouire imfornution about

Thie !nin'.urfrir'lt 5 o rodest of the
Aorth—the denizen of the dark-oreen
coniferous forest—where half the YOLr
the snow lies deep and the animal sfam-
Ier= in & winter torpor far within the
cavernions  riwks or hallow  Ings, pro-
tected from the biting eold by drifting
stiows that conceal all evidenee of the
ammnls retreat,

Durring the winter thaws, and more
aften in the early spring. the deep. wide
furrows of this elomsy animal may be
seetl criss-crissing the surface of the Te-
cerling snow as he seeks to break his
longr fast on the tender bark of the 1ine
sapling, the swelling buds of the sogar
matple, or by ¢limbing to the uttermost
bl of o spreading olm, where he is
able to setze in his stuliby paws the half-
opetl leaves of his favorite tree

Ceenerally this animal, thougl of the
coliest climes, is quite susceptible to
sudden changes of tmnperature, and even
in midsummer, if the wind is nartherly,
or the air damp and peneteating with the
drizzling rains of such a latituide. one
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CARAPE UNDERE THE CLIFES OF MHIANT HUXNTINGTON
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atheson

“SILENT SIX"

Built for those who use the Best
Series “B” now ready for delivery

€ Maxyimum power is derived only from a motor that runs
with the regularity of a watch tick and pets full efficiency
out of every explosion; durability depends on fundamental
principles of correct construction, conscientiously carried
out with best materials: silence means minimized wear.
€] The public knows that power (and speed), durability, coms-
fort ‘and stdence are the chief qualities of Matheson efficiency.
G The Matheson *° Big Pour, "' which bus beett a consistent winoer of first

honoers for hve Yoars pist, IS recotimen e ot ',Irl-!-;'rr':"'.: 1 e
arug, powerind, seven-passenger car of four-eylinder, choin-driven type,

Prices—Silent Sixes, $3,500 to $4,000; Big Fours, $4,000

Chur entaligue and ** The Seeret of Silence ' mailo] on regquest,
Applications ol exnldislucd dvalers cor dderst] for open tertitory

MATHESON AUTOMOBILE CO., Wilkes-Barre, Penna.
NEW YORK CITY BRANCH, COR. BROADWAY AND 82d STREET

DISTRIHUTORS
fhi—:npnhﬂird-ﬂj]q ms U, 2210 Michigan Ave San Frapcisca, Muatlsssa Sales Co
Boston, Ray A Faye Ca., B23 Boyletan St Yan Mess Ave snd Jockson St
Bufule, Matlicson Sal=s Co.,
T2 Main S

Phils., Johmun Matar Car Co,
328 M. Brosd St

“Mention the Geographic—It identifies you™




Doing Printing in a Big Way

Enf‘a;a g AST November, appeared 24
I ‘ol 0 pages of color work in this
| E Vi ﬁi‘l magazine. Those pages were
plmiuﬂ of our art, engrav-

ohis ing and printing departments
and showed the fine quality of our work.,
The supplement entitled *“The Hour of
Prayer,” in the April number, was also
supphed by us.

However, there are playvs where mass,
as well as quality, counts, and the Pano-
ramic View of Burgess Pass shown in
this number is a product of our house,
and should be convincinge evidence of the
resources of our printing plant.

We engraved the plate and printed this
magniiicent view,

A large part of our work is just such
unusual and difficult things as this, We
write, design, engrave, print, and bind,
and make the very highest grade of color
wark and maps.

I you have a printing proposition that
you do not know exactly how you want
handled, whether it be a book, folder,
hanger, or map, by all means call us in,
and we will give yvou our best advice and
experience in planninge a work embodying |3
all the features vou wish incorporated.

THE MATTHEWS-NORTHRUP WORKS
BUFFALO
LEANCH IS

SfNUER TOWER, NEW YORKE
LITIEENS BULLPYRG, CLEVELAND

*Geoegraphic readers may depend wpon the imtegoity of our advertisern”




The Good Road
For Universal Service!

Every man's home faces ona road which
connects with every other road and leads
to every other home throughout the whole

land,

Main highways connéct with cross-roads
sn that a man can go where e chooses,
easily and comfortably & condmons are
favorable. Butthe going is not always the
same: some roads are good—some are bad.

The experts in the South illustrate the
difference by showing four mules drawing
twio bales of cotton slowly over a poor,
muddy cross-road, and two mules drawing
eight bales of cotton rapidly over a first-
class macadam highway.

The Bell Telephone lines are the roads
uyver which the speech of the nation passes.

The highways and byways of personal
communication are the 12,000,000 miles of
wire connecting 6,000,000 telephones in
homeson these highways. Steadily the lines
are being extended to every man's home.

The public demands that all the roads
of talk shall be good roads. It is no
enough 1o have a system that is universal;
there must e macadamized highways
For talk all the way to every man's home.
A gingle section of bad telephone ling s
enough to block communication or confine
it to the immediate locality,

Good going on  the telephone lines
iz only possible with one policy and
one system. Good going everywhere,
at all times, is the aim of the Bell system,

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND AssoCIATED COMPANIES

One Policy

One System

Universal Service
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Get Action

Speed pictures

pictures of the ninety mile auto,
the running horse, birds on the wing, the limited ex-
press, snap-shots on cloudy days and even indoors—
all these are in the every day work of the new Speed
Kodak—the camera that meets the most exacting
conditions, yet retains the Kodak convenience.

No. 1A Speed Kodak

For 2'; x 4! Pictures.

Fittedd wiih Grafies Fois) Plazie Shiuties (=T
Expasiires TRt -iesa - & s=ecomd Lo elow ™ il
tencous © apd bor time enjpasiras, S Koilink
Aomaripmut deus 83 Loasds dhylight = ih
Kodul Fitm Cartridges and can Be corrisd Ji ik

ordinaty top-coni peachet, A nitpErior (amers
evely deyai il of plon, cesistructbon sl telal

PRICE $80.00,

EASTMAN KODAK CO.

ROCHESTER, N. Y.

Cutiulogwe frrr af fhe denlers or By pigii, The Koudah ity

— — —
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The Nine-Foot Photographic Supplement
To This Magazine Was Taken With A

Bauscﬁndbmb' elss

Convertible Protar

Often you find you cun et a satisfactory photopraph of o
Inndscope from but one viewpoint,

With a2 Convertible Protur vou can clhiooge yvour angle of view
and siege of mage without changing your viewpoint, becanse
this lens is compessed of two perfectly corrected sit gle anas-
tigmiats, amd hence is virtually fares-fentes-gn-one.  The

Bauscli"dlt_)mb' 1SS

Protar (vna) |lens

1= Iw fur the most advantapeons lens for meneral ontdoor
work: for, inaddition o its providing lenses of three different
boct . toe dotibiet of moderate focal |'.[]!|..'[]:. 15 more Lthan twice
as fust as the ordinmgy camern lens, and bence unexceiled for
proups aml portraits.

Thesingle long focts lenses are available forwide angle work,
ard are uneoma '. el for showine details of eologienl structare,
for 1~ accessilile birds' nests, for game ot a distanee which 1
winthd b |I!l=|-|l--_-.h-_r {4 ||’i||r.=:|__| ]j_||'. at close mange, for S = -
meis and flowers i the field. or for distant mountains

FProof of the estimation in which Protar is held 13 evidenced
by the men using it—the most exoert and experienced pho-
tograpiic

Lt us send vou a set of sample prints showing what the lens
actunlly Jdoes,

._.r'-.__'- i Hir frareie. ek odd |.-:.' wiver hall a CeRliure o1
cxperinnce, is on Al our products—Ilenses, -
crodcopoen, field glanses, projection apparatus,
erEtneering sl other soentyhe iskrtnemls.

Bﬂusch ¢s Jlomb Optical (O.

NEW YOLK WAAHINGTON CHICAGO EAM FRANCISCO

LONDON EGEHEETER*HE rRARKFORT
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Like a .:m-_‘-iill—:‘ a3
Sig, the Entire Country

NO METAL TOUCHES THE SKIN

,7:977 for.,

Gﬂ’r/ers Flat Clasp

¥ AT THE BEST SHOPS- OR BY MAIL

PIONEER SUSPENDER CO,
PHILADELPHIA

All the plates used in SPRATT'S
_:. ' ;_";ﬁg N ATION AL ‘ Meat Fibrine and Cod Liver Oil
! G EOGH APHIC !“". Laton o Hiia BUtamafil sl 10 ¥ St
- MAGAZI e B s

.',“'E mdf h}\' o SRR ; |-:.:.; ..|I|”::|:-|-I-I|::.'_I': IE,:.T._ :.:- I.I::.:..I:-“-II-.. -.I |IIIrI

fEITTE TRAEET wilikenh el

The G I L L Engraving SPRATT'S PATENT, Ltd,
; I A : Eﬂmmy Fuetnries angd Chinf O bcos st Mewneh, N, J.
40 Fifth Avenue New York Do b Eom Figemios; S, Lo, Chiea
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So, you re gomng to Colorado—and of “"God's
out of doors” there's no place like Colarado.
Mountains, forests, lowers, streams, sky, stars,
arr. Venly 'tis the “land of hie”

But, friend —make the “*way’” you go worthy
of the State you're gomng lo.

The Reack Island Lines 13 the "way " to Colo-
rado, over the road of Highest Service. And
every “travel-wise” tourist takes the deservedly
famous

RockY MOUNTAINLIMITED

from O hcagn eoery dax {6 the pear

It is Chicago's ' good morming ™ salutation to Denver
Colorado Springs, and Pueble.
A Patrcian train o hmitless luxury, A splendidly
sppointed “ home upon wheel.”  Transportation de
luxe. Ewverv capnee and necesuty of guests anl‘ii:ipnl:cd
Name voutr wanl. Clothes pressed 7 There's a valet
A book toread? Just push the button. A shave? The
barber's chaw = watting. Meals for F_[_lil_'u!r.-s- Smow-
white, roomy beds.  Library—buflet-—observation car
—Victrols Recitals—the world’s news service—then
the regref st leaving this incomparable tram at your
destination.

The Muunialaesr (every night) and othor f=a
irnine duily froon Chicagn, St Loai, Kanss Ciiy,
45 Juseph, Omaha, and Memphis (e Colirads,
Yallaowstone Park, and the Pacific Cawsel.

.Einmr_.l,r'u-r.l",r i|'|’u|l:.':fe|:||' hooks an I:__-l:lfr.-r-ul!u:l. Y ellomiatonn Fark,
and Callformia will be send free on requeal fo I M. Allen,
Pavieager Traffic Manager, 31 L Salle Station, Chicapa, [l

— e —
s =
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The Most Wonderful Mountain
Photograph Ever Made

ing the Panorama of the Canadian Rockies
in this issue, and requests for unfolded copies I
on heavy art mat board, ready for framing or to
be used as a frieze, that a small edition has been
printed and copies can be had at fifty cents each,
postpaid. Size—nine feet long by nine inches high.

%[} many inquiries have been received regard-

Department H, The National Geographic Magazine

Sixteenth and M Streets Northwest Washington, 1. C,

| UMINT tha fiftyefoarr paiiss” pxieclviler i prirEl e Thia lvomse. oo
st hins Twro o .':||. ril mn o0 slikidnnd of excetlenee, toth in
'l"||| wnd prAvite memora | Promy il Ihcilbet ool Pl bed

Tirjses ame lrl'. (AL TTRERTE ||| of - fitting memnresds. We wodld be
priem=m] g ||_||'| || Y P71 -:- 1 theromeieNidiiit Whie U iihon

HARRISON ;':.RAMTE COMPANY

Room 1311-A, 200 Fifth Ave., New York City

Be=iiTont Wepsesceiiatls
. Lavesye. 421 Semath Snh 54 Fhiladelpldn, B 1 1 Tereds, 100 .
ekt = S, Srmionise, 60V O L Manles, 700 Westban b Hicle . S| FRTE 0
Culs i rer =i pesim 4 ||'.|!_.: Ithonele, Iwti Mich_; B, & ¥irtrise

Get Better Resalts with Your Camora |

' mr phumngraphery, nodsil smapcurs
who photidraph wild  amimals, asd
prafessionafe, whin adin L petar
poiiidla even  andied sl s, e ilretr  oEwrey with
Goerg Loy, W awifl defll yow e

GOERZ LENSES

m b YTy SREETH NI AR e il e 1|-l-u;|:'|.|:ucr:

= AUPs f.rl.'-tn Lenws wre wimyarmally .|||'J.,|-:n'r‘l|:|.lpeﬂ Biy e
i J-,.u.uu i 1u: ihie murst wamderfidly escuruny 1|-g1u.|-|.-|-n|-|jq-

H’rﬂr For Boodi on Lenses md'._-t'qmru

Foieh S i Sk fomd ol | o il s e

mmmut,-:

Rensselaer =
Polytechnic

lnsﬁtule

Cabigrnis la Tivif Empimeering 0. 51, Mestinnicsl Fa-
filErardmg | &0 Elpinri-sl FNiigioes ag Bl snsd
Lalmnarml Fcirhoe (IR 5 Llwr hpec in] Cduress

Upissirpassss) maw L hiedidcal, Phywira?, Vilssspiesl, Vi
ahiprlcal and !ll‘ll-l. rI:|I|. L pemimg Lahoraiuries

For rambsgne  dnil  Dilisireteil ampbles shows ug
weilf il Gl |ruu:u1I| g umil slmijliiels shil 5 less okl bsildisgs
naid mmpws, #pply bo

JOHN F. NUGLGENT, Registrae,

Engineering
Science

“Geographic readers may depend upon the integrity of our advertisers.”



Summer Traveler or Yeteran Explorer
by well-rraveled highways or usknown byways

The 3A Graflex Camera

hited with Steinhedl Unofncal F 4-5 lens

| N g 5ve o e fadthilial, seisntibic am] eocirnde

fiecikrd]l dal reenlE: wlth Tess Troelie Ui &80
it Chisirivon Yhie s Feet Likka s, e (oens
e cRinlE. B fiaillerT Recesida T | B o e g B
'li|i|i'."||'-|'1 wbile s Ass Ly#s W% mhsifii-it o
isarre, A EaEn i anesrymeeal o ol a b

|I|I. " i .lll- 1

HERBERT & HUESCEN COMPANY
P I Maalliam Avenini, Niw Yourk CHy

ETTCTALTSES | TIFESgA TEERRE T Y TR

If You Are An Owner l
nf Wuudlands -
. or Timber Tracts '

" We are confident our methods
of forestry will appeal to you

lix Ilill'i.illl_1r|r IS EEfERETY atitin il ji:I ECLEFFI TV
utilization, “'I'H‘ mi¢anhs o scentthe '|1nr||.[:|!|g
J  mnd market tieg af the |:||_||| ithe other the
turning into money ol the * wante.”

In addition, it covers a myatematic Gire pro

n EECLEgE Hl"rr |‘|||-|| we prioposs to Mep In .'||'||:E

: tell :n-_'r'-'-l how I!l'_l- rum youl }I-I.rl'liIH"ll. |11.|: tnumt
this ix an nge of experts, and Forentry s what
Wi A experl .

: Itis but logical that we can bring a [reah
point of view W vour husiness that should

% e dollars to Y, ¥

: Weite lor lurther information.

Munson-Whitaker Co.

" FORESTERS

o NMew Yerk, B24 4ih Avoous Bidg.
Baoston, 624 Tremont Bldg.

Chilrags, 3 Musadnne b W1l

M ALINIG

Bochhead Springs Virainia.

Lhesterfindd  Counly:

FPerked oniy tn B éw, Closd Thoamles, 5 a1l 49 e Sprimgs

54 Q) per case, 12 half-gallons, throagh
————your dealer, or direct o you.

DRAWING INKS
ETEARMALWRITING iNAK

1 ENGROSSING | NHA
HlGGlNS TAGRINE MUCILAGE
S PEHOTO MOUNTER FPASTE
DRAWING-BOARD PASTE

LIQUID FRSTE

DFFICE PASTE
VEGETABLE GLUE, Evc

Arethe fnest and boef Inks pnd Adhesives

iJn-lll::u.Ir srunall frem (b uer ul Fnamee
arncd il '.'If":l'llal'ILll'.Il.ll"lll-l'b'r"l and ik | the
I'li.ui::l.l. linki and Adheiives “|r1 il
1 A revr i ke LEL TS IFery = fut s e, CReam
" and well fras g, il kel w l'ﬂ!u"_—:I.

: Al Denlers Genernily
s e § CHAS, M. HIEBIHE & GO., Mirs.
-*:.-._-Iﬂui‘ i

Emnhi'rrl M. Y.

e

271 Ni I'I'I]l. 5 irosls

oun dhnﬁew\‘orld

AYEAR'S TOUR, leaves faly 27 for Ezs
ern Europe, [rilia, Jovae, Australia, Noew
Lealand, Philippines, China, sl Japan,

e Warlil Toar=, g bt fritve tiodiils,

Sirptamber, Detober, Novet ber, and bt

SOUTH AMERICA

B
% Waomilerfal “Toviie A
SvirElact ile=lf © analber i Felmrmasm

EUROPE '5Use 30y, ans taren

aemd fur Evooklely

YMOND 8WH TCOMB (§
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burg 'Amerlcan Cruises

Ha

‘I- N
3 h e?_-."t. WHF.RE. ARE YOU Gmwm
-.: ii-:i T THICGIT
Around ol A TRIP ARBUND THE WORLD
jhE i 'E virmiteel BrE the Touriat Ipartmant of th
| HAMEURG AMERIEAH LINE
Wikl TRl l|| i, Senlity 1l 1 -

110 Dﬁ'\'ﬂ' Lemining New Yarlh (Jfober F2, FRIT )
DURATION | Leaving San Fronvisen Fab, @, 1812 | $650 Up.

Coit timrlisdes fll s Eas s 7R s b -'I-. P GiiEe] Rl J iR CrilleEs
I..-.l"_:ll'.'l 253 .l' i Thsk i S Vietons Lolee will misiies Arowid the
¢l teipid Lo 0 L, mpd I-:-. o Sl S iustratrd Hook et

Hnmhurg Amer:cnn Lme, -=H -'15 Erﬂadwa}r. N.X.

FiiilailiTuilitn . Ch I I e, =au Founic

m—

Viacabion p AT AT

enurnialy muitigplied
liv DA-NITE }lmoen-
laTs Srviral  Tiassen
{n one; Mgl ancd low

powit, cqgually fitted
i ey OF Fir BT nase

v simmfle teiribang 1it-

il el 1T e

bolatine 1he glass—ihis ist
DA-NITE
Binoculars

i the | ilx half that of gl

il el b [ E &1 AP weill lumeer e

Eireving cas aml cotil for glanses

Trovelera, Tourisis, Automoldlists, Sixeris

men find DA-NITE Mipoculars far supenor

to ady Othi=r
Send for Booklet F-

Mecintire, Magee & Brown Co.,
723 Bansam Strast,

Bhitadelphia, Pa.

_..l" Under Munagement that bia
e Lieng Uatired b tha Divmanali
of Discriminating Viaitors

THE HOLLAND HOUSE

eRpoys 8 unigue dutinciion umong ex
elusive and deisoctatic aveless [rom all
parts of the Unsan. s

COMFORTS AND LUXURY

appeal to the reqguirements of cach individual

The rooms, single or an suite, with or with
out batls, are an well sttended, armoged, and patron
pecd mi the Howval suite, whivh ia always in demand.

The grill, public dining
room, and the cory aaloon
reserved exclusively lor ladies
set New York's standard in
eplcurcan &,

The Hotel iz advantageoisl v
located i eew Y aek City, reas
unidergreand and elevated il
mond stahons, thealers, und
shopping cemters,

THE HOLLAND HOUSE.
Bih Ave. and 3k 5.
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An Exceplional Book

for Young or Old Scenes frUm Every Lﬂnd

(SECDND SERIES)

By GILEERT H. CROSVENOR

F,_"_'f_? \ HE volume contains about 300 illnstrations printed on the best of paper, is sewed
by hand, and bound in red cloth with an attractise deslpgn in three colore.  The
m: jority of the illustrations have appesrad in the National Geographic Magazine
during the last five years, but a large number have not been previously publizhed.
E:?"" Considerable descriptive matter is printed under the pictures. The book also con-
tamns a st of about 1,000 of the most vseful books of travel and works descriptive of natural
history, gazetteers, atlases, ete. Persons ardering more than one copy can have the volumes seni

o different addresses, i desired.
.............. 2 s CUT O TS LNy

B ATIONAL (FEDGRAPMIE SOCIETY,
WARFFIMUTOMN, [ O = . T,

Meaze sand copies af * SCoMite row BEveay Laso,** bound in —_—
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Yellowstone Park

Season 1911: June 15 to Sept.
{{ You ought, by all means, to see¢ this great Wonderland.

i Geveers, hiot and mineral sprngs, emerald pools, mud yolcanos, cilaracts, canyons, beasts,
birds and fish--verdly there is no place like it in all the world. A magnificent 143-mile coach.
mg trige over {.:mrrr metit-kKept houlevards, pleasantly broken by stopa in superb hotely
where the wervice s l_~:|u*|. to the best resorts i America. For the season of 1911 & new,
enarmous and beautiful hotel will be open &t the Grund Canven of the Yellowntone. You
should plan to spend a month there. I'*n- cost is moderate-—you will never refiret it

dl Orchentras will be maintaingd at Mammoth Hot Springs r"-'l'i':l Grand Conyon Hotels during
1911 sesson-—a now feature.

i Send 6c in stanps for the handsome book reproduced above---the best ook &n the Park
ever published, easily worth a dollar-—and full particulars about the park trip. Clip the
alip and send it to

Northern Pacific Ry

A. M. CLELAND, General Passenger Adent, St. Paul

YELLOWSTONE FARK COUFON:

tiliacs Vhriee  Iwo's"

Name — o N

Address — _
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JUDD AND DETWEILER, Inc.

' PRINTERS

We make Booklets,
a specialty of Catalogues, I
Legal Printing— and |
Briefs, Best Grade

- This Mueguzine is from Ouor

| Records, and FEEE of Commercial

Out-al-town Waork Solicited ; |

Motions Two Phones Printing -

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

1he Hour of Prayer

GHIS wondedully comprehensive picture of the Great Sahara has been re-

produced in sepin on heavy artist’s proof board, size 7x18 inches,
unfolded and ready for framing. Only a limited edition being passible; your

order should be sent in at once. Price, postpaid, 50 centa

Dept. H, National Geographic Magazine,
16th and M Sts., Washington, D. C.




In the Vest Pocket of the World

Arm-action in writing i latterly sumplifed to just ane reach for Waterman's Ideal, The possession of this

pen ia the causn lor the saving of aboul ene-hall & weiter's time, a8 well as the satisfaction which comes
otly Iram the superior qualities, which must be found in overy much used aricle. Waterman s |deals are
adapted io the ownet's hand {mm the start; there {s no * breaking tn

With the e thun LTI ._: .ﬁij Ll
Ei'-'rlllll'!'l" u.'...:l ||'|r' Al I.'I'!I'l'i r-.-.rl'l- r-r"-':|.|||||.|..1 ITH WECEDfmRE I'.I'lrn' 1} _||:|.-,lrl_:-l:] |er' PErmmanEnt pEen Foan DOryE &l
uaage. In Standard, Safety, und S5elf.hlling Types. The only aatisfactory writing implement that
answers the requirements of out door wniting for your s ummer yacation use.

Pomplel an Reguest FTETI"I the Best Dealers Acoid dadalitile

L. E. Waterman Co., 173 Broadway, N. Y.

CHCACED AN FHANCIST) TR FARIS
brw MNo 11 S Cllerk S 1§ Sackion Si. ] “olr= [Inm- S HEENET R B Ry e Flammpenr

FRESS OF JUDD & DETWEILEN, Ing . WASHINGTON O €
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