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HUNTING THE GREAT BROWN BEAR
OF ALASKA

by GrorGeE MIXTER, 2D, or BosTox

Wiaia Pavteprapls by fe Aulflior

N April B 1908, my brother, Dir
C. (5. Mixter, My . K. Cross.
p Jr.and 1 left Seattle for Alaska
with but a hazy dlea of where we were
goang or what we woald find when we
got there, We knew that there was a
place called Portage Bay on the Pacific
coast of the Alaska Penmsuoila, where
there was a small empty shack, and that
opposite to i, on the Rering Sea coast,
were Herendeon Day and Port Moller
Bay, on the former of which was & eoil
mine and a camp where the care-toker
ived, m company with three horses; this
was the region where we expected 1o find
the Great Brown Bedir of Alaska, the
L/ riits gy,

We hoped—ior by this time definite
knowledge ended—that we would be able
to et to the Coal Camp from Portage
Hay, where we were to Inmd, secure the
use 6f the liorses; transport our outfit to
the ather ooast, and Fmr[ some men there
who knew the eountry-and would go with
us o3 guides, We bhad already tele.
graphed to Seward, Alaska, a town some
o0 miles east of  Portage Bay, engaging
a certaim Alfred Lowell, who had the
reputation of being an excellent hunter

wnid @ sirong packer, but who, of course,
knew nothmg of the country where we
mtended (o hunt.

We spent seven days on the steasmer
Focaton, following the coast back of
Vancouver Islam), through Sevmour Nar-
rows, amnd then, by the outsile passage,
straight (o Cordova, Alaska, the terminus
af the Copper River Railway, which is
beting built to form an outlet for the rich
(Copper River region.  From here we fol-
iwerl a coast of extreme grandeur to
Valdez and Seward, where we linded on
the 15th. ‘Seward, ke Cordova, was a
rafway terminal anil grew 1o a large
town, bt the Alaska Centmal Railroad
wis abandoned after penetrating 56 miles
nfand, and Seward is now nearly a dead
town, with half of #i5 houses dezeried.

We found Alfred, and the next day
the four of us starfed westward on the
steamer Dora, a small and mristeady but
very seaworthy ceaft. This part of the
journey taok us past Kodiak stand, near
the middle of which we left the last trees
we were to sec until our return. To the
westward there is nothing larger than
alder bushes amd scrub willows, which,
by the way, will not burn in the open,
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bt have to be birned in a stove, which
we found later to bie the most important
item in our camp outfit. As owe got
farther west the scetery grew more and
more splendicd, but the wenather became
steslily worse, wind amd snow or slest
ecomng the rule.  Our most mteresting
point of call bevomd lodiak was Chap-
mik, where there 15 one of the Jargest E:l.Eiv
micel canneries in that region, and where
the rocks and snow mouniams are par-
ticularly fine.

O Aprdl 27 we landed @t Portage Bay
i a blinding bhezard, and settled our-
selves in the shack, We had already de-
ciderd that, even if we conld pet them, the
harses could not pack over the divide
throwgh the six or éight feet of snow,
2y wi were rather af our wit's end to
know how  to get oor outfit across,
When the weather moderated, Cross and
Alired lefy us and staried fo hnd the
Coal Camp, where they arrived] after
covering a very bad 16 miles.

By good Iuek they found at the camp a
white man named Johnzon with 4 team
of four “putside dogs™ (%o called in con.
trast to the native dog, and which were
in this case part setter and part "just
dog.” and made excellemt pollers), so
as soon s Cross, who had gone whaolly
enow-blind after the trip over the divide,
was ible to see well enongh to take care
of himself. Alfred and Johnson left him
arul came back to us with the dog-team.
We were thus able to get our ontfit, in-
clinding a 15-focit cedar canoe, 1o the Coal
Camp niter three or four days of ‘good
haril work.

Refore leaving the United States we
had bought of the principal owners of
the Herendeen Bay Coal Company the
rights to a salmon boat, szlvaged the pre-
viots year near the mouth of the Heren-
deen Bay, where there is a station for
catching and salting salmon.

The next thing to do was anﬁ:t our
boat, but this was impossibie for the pres-
ent, a& there were still 22 inches of ice
m Herendeen Bay, and it was not wntil
the 234 of May that we started for our
real hunting grounds on Port Moller, and
bhefore that fime we were fortunate
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enowgh to find two men whom we en-
aged to go with us:  One of themy Mike
Munson, & Swede, was a trapper, and
the other, Anlrew, an Aleutl native, came
ns cook, It turned out that Mike knew
bt little and Aodrew nothing ue ail about
the country, but both proved excellent
fellows anmd willing workers.  Amdrew
was from a émall Indian village on the
Hering Sea coast ot the mouth of Bear
River, the larges) stream we fonnd, which
was composed of porhaps 20 “barabaras™
or native houses,

The Indians are all Greek Catholics
(ilite 1o the former Russmn control of the
comntry ). amd are clean, tholph rather
lazy. There are also a few lskimo wha
have drifted down Trom Cape Nome, the
sputhern boundary of their original  dis-
triier, anil there are far more industrions
than the hative Alents. We found a
smmall band of them camped at a hot
sulplinr spring near the shore of Port
Moller.

We gradually became accusiomed to
the sudden heavy wimd squalls (knewn
as wooleys) and the incessant rivin, which
are the rule during May and the first half
of June, and soon learned to pitch o
tents in the middle of a thick clump of
alders and to huild wind-breaks around
themm, Nordid it take long to find 2 way
to arrange our belongings indoors to give
plenty of room near the stove for drying
racks of alder stick=. 1t was very early
an the trip, too, that we learned the in-
flammahility of the paraffined =ik of
which our main tent was made, for a de-
fective asbestos ring around the stove-
pipe set fire to the cloth, so that at Jeast

a third of it burmed befcre we could ex-

nnguish it
After this aceitlent we used what was
left of the old tent, and added to it an

extension about seven feet long, which

we christened the portico.  The old part,
now about nine feet square, we used for
a sleeping-room, and put our stove, drving
racks, ete,, in the portico, which we made
from the canvas tarpanlins from our
hlanket-rills.

At this work Mike was imvaluable, as
he had been a sailor and was guite a2t
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VOURTAIN PEAKS NEAR VALRBEZ: THE IUTOGRAIE WAS TAKERK FROM THE STEAMER

TEAM OF SETTER DOGS AND THEIR WHITE OWEER WITH A LOAD OF OLTR DN NALGE,
INCLUDING A SMALL CEDAR CANOE, N HEIGHT OF IVIDE HETWELN
THE PACIFIC AND THE BEHRING SEA

The pasa 15 about o miles long from water to water
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THREE SCOWS FULL OF SALMON FOR THE CAXNNERY AT CHIGNIK

LARTIRG & CALF FHOM TIHE STEAMER AT RODIAK
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GROUT OF ESkIMA

AN ESKIMO AND THREEE OF I CIHILDEEN
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A THREE-HATCH “RIDarKI oR “"BEvax” (NATIVE SKIN CANOE)

Theze sez-wnrthy eraft are made of sea-lon or hatr 23] skins, stretebed and sewed with
nnew over 4 frame of alder. The mtives: had just heen out po get some of the first of the ran
il king salmon, one of which i lying on top of the bhidarki.

FOUR ALEUT INSDIANS GETTING READY TO GO OUT IN A THREE-HATCH NATIVE SKINK
CANDOE
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THE SAME AFFER TWO HAVE GOT ADOARD

TYHE FOUR TNDGER WAY * THE FOURTH MAN 13 LYING ON"HIS BACK ON THE BOITOM,
(T OF SICHAT UNDER THE DEUK
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INDIAN WOMAN AND CHILD AT DOOR OF "BAafabapa’ op oD HUYT

|-!|.-I III'I!'T LR 1 I:"- ili."_||-|- IE 'II.II.} = | I'1I'|I""_'I| rl'-l'!'-'ll—-l- :".”I-'lll: 115 Iill TTEILITI i..-. -I--Ili.-ll
i out of szght on the e The villuge cronsists of ten or Giteon of these harilarss i which
ve 20 or 00 men, wormen, anil children, while aitumbered o igs wanider aroipd oabdoors

vy ESRAEO AKND TWD OF FIs DinGEs
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LINING THE CANOE UP-STEEAM FROM THE HOAT ON THE SHORE 70 THE CAMHF

The strepms are very shmllow and. swift, and so full of rocks that thiv was the only way 1o
get the cante up-stréam

RUNNING LOAMED CANDE HMYWAR-STEEAM ATTER HEEARKING LAME
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STARTING OFF ON A 4D-MILE TRIM TO THE INDIAN VILLAGE AT THE M{NTTIT OF BEAR
RIVER

The ment _1-11||1ﬂ:.- for the CAMID 13 SEEn 1|.'|.t:-,:|||,_:; ne 1m the 1|.'..'i.-__.:r---.1||||

This puss. extends from Port Meller Bav to Bear Lake YValles, 5 distanee of alwot
et miles “l_ll‘- picture shows the scanty yvegotation and wl=ence of umber charncteristie of
the Alssks Peminenis
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hivoe with' a sailimaker’s necidle and
palm,  In fact, althongh we all worked
on it, he was really the one who matle
the toni habitable. Later he was agam

invaleable 0 us as a cobbler, ifor we

formd that we had to do most of our
hunting in rubber’ boots on account of
the wet, am! the daily mountain chimbe-
ing wore them out very rapidly, FEach
of the party wore out two pairs of rub.
ber boots and two paire of “shoe packs"
(shwes with robber feet aml leather tops,
theoretically water-proof o the knee),
anid when they were gone Mike cut off
the legs of the mbber boats, which were
still whale, and sewed them (o some oridi-
nitry trampitig boots which we had op to
that time (oond oo use for.

Chr menu was very good most of the
time, for the country eomtainell qban-
tities of caribou, Arctie hare, porcupine,
antl ],_rrumul ;?qltIrreli. lieshdes rlu-:'.l-:s.
ptarmigan, =mall shore and land Tards,
and an occasional gooke and white swan.
Of oourse the bay swarmed with gulle,
andd we found thelr eges excellent 3l
easy 1o gather; for, although Port Maoller
Hay s 1o miles long sud four or five
wide, it contains only two very smmll
ishinds, and these are hterally covered
with pulls” nests.  Our prncipdl staple
when we left the neighborhood of Guall
lslond was carthou meat, and we found
it very goadd and that we did not tire of
it a5 dquickly as i5 the case with most
game. The liver, eaten within twelve
honrs from the time the animal is killed,
as i= possible under these circomstances,
15 far hetter than the calf's Tiver ome
gets in the market, and is, n fact, en-
tirely different in flavor,

We harl with ns, of course, stich staples
as flour, stgar, baking powder, corn and
oat meal, rice, salt, ted, bacon; and dried
fruits, the latter being very necepiable
in the absence of fresh vegelables.

The country 5 very ruggeil, and dur-
ing the enrly weeks of our trip the heavy
snow, sofiny with the rain and fog, made
hunting very dithenlt, especiplly as the
bears kept well up to the tops of the
mountaine dnti]l the snow left the slopes
hare, and they conld browse on the young

THE NATIONAL GEOGRAPHIC MAGAZINE

grass amd alder buds lower down. We
were sonked with the rain from morming
until night, and the streams, fed by the
melting snow  amd  glaciers, are often
waist deep and must be waded many
times -a day. They are so swift and
rocky, however, that we had to tow the
canoe up when we transported our dun-
nape from the boat to camp, and even
running Jown we always prepared for a
capsire and were seldom disappeinted,

“‘Em inethod of Hunting was, (o the
unimivated, rather curious. We left
camp about 7 o'clock and made eurselves
comioriable on the first knoll which gave
115 2 gimd view of the surronnding coun-
ey, Here we spent from half an hoor fo
twio hoors examining every foot of the
country i sight with our field glasses,
which were good binoeulars, to drcover
a bear or some fresh tracks in the snow-
fields.  The bear were generally two or
{hree miles away when first seen, and
long stalk, ssmetimes lasting four ot five
hoairs, followed, the shots hemng made at
distanees ranging from 50 to 350 yards,

If nothing was scen from the frst
Jookont, we moved soane miles to another
antl repeated the same tactics, the total
comntry examined in a day by the whaole
party (which uwsually went out in two
divisions, one taking Alired amd the
other taking Mike) lLeing enormous, al-
though we seldom traveled mote than 15
miles

{n ome cecasion, very early in the
ceason, | was oot with Alfred. and about
10 in the morming sighted a bear and a
euby playving in the snow on the top of a
rildge perhaps 3oo0 feet above the valley
floor, Owr stalk was a difhcult ome,
first over snow and then over shide.ock,
where the slope was s steep that it was
quite bare.  Altheugh the temperature
was several derree below frecesing, we
stripped to our undershirts and were
dripping with perspiration  before  we
n_-.-.-;riml the crest by the opposite slope
fram thie Bears.  They had not gone far,
and were abont 73 yards away and below
s, Befween ws and them we saw o
hisle tn the snow, which tiurned oot to be
the «den which they haid just left after
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A TYFICAL CAMP

The tents were alwavs pitched b the middle of o clomp of dlders 10 prevent their betng
bloewn down. A small space was cleared for this purpase, amnd the alders which were cut
down were then piled 0 form a wind-lireake. One of our cobs shows i the {oreground, and
behind ber s a row of three hear skulls set okt bo dry

MAIR CUTTENG TN CAMP



326 THE NATIONAL GEOGRAPHIC MAGAZINE

BEAR HUNTING AS I'T IS ACTUTALLY IPRACTICED [ EEE PAGE 324 )

Bear hunting grows morne difficult as 1he snow exposes the brown grass, which & nesrly
the color of the beark. The duly discnzsien as te which tracks vsible on the snow slopes
3 ar 4 mifles awny were there the day before
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FIESTI-KILLII TEAR

The unstretithed hilde of this bedr pgasired 11 feet 4 inches from the tip of the nose (o the
haze of the tail

THE SAME LEAR: IS STANDING HEIGHT WAS 4 TELIT B INCHES
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T ==
.

e BEAR (AN OLD HE SHE AXD TWO YEARLINGS) SHOT AT ONE TIMI

AND MYFELY

L IEyY WwWeTe Il | ot fhe 1O0 0f m mroamdaan sk Tollit] seme ':lr &= [iF e BMatiiel ciee if
deiwen, atirl hadd to be drageed topether—a mather difficnit prece of Work—so | bhicry IOr (e
||. 1i i

SEINNING A TEAR
I Slixten (il 1 il b alit 1



TEE, NATIUN

HAD' A BROKYN LEG, AND
=B TEIMIL LITTLE RASCAL

LITITLE WILLIE
WAS BATHER A

FRITZI, PAULINE, ANI LITTLE WILLIE 1IN

CAMT

therr winter hibernation, and toward] it
they were now making their way., The
old bear had evidently been warned of
some danger, for she drove the cub into
the den and continued alone toward

where | was =itting with mv gun reads

| let her come to within abom S0
vierols, when she '-[II-'|"|-['|-E'||. and looked up,
l.""'-.|.'|l.l lﬂ"' her chest. She was mv first

bear and looked as big a:a house, and

AL GEOGRAPHIC

MAGAZLINE

IHEN

NAKREL

FIRITZD AND
The barrel wius hef hoame for 3 weelk g
was then abapdoned @& too clomsy, after whach
ihe, fimd later her companions, alept inthe cook
tenit wathy the e

FRITEI AFTHR DINKER

it was not surprising, perhaps; that |
shot lngh. She was prowling, her mouth
wite open, and my shot struck a canine
tooth, elancing off withont doing am
damage, so0 | fired agmin with better
eHect, By this time the cub had heard
the racket. 50 she came oot of the den
anid’ proceeded to ger mixed up in her
mother's legs, making it bhard to shoot
without hrtting the hittle fellow. After
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a while I got in another shot, and the
old Dbear went somerzaulls down the
snow' slide, much to the horror of the
cub, which tock one look and made for
the den,

Here Alfred followed her, and, with a
great deal of trouble, mannged to cateh
her by the ears and varty her sgicaling
andl fighting ont of the hole, 'We made
a collar of my gun sling and led her
down to where the old bear had stopped,
and then the heéavy work of skinning
began. It takes from one to three hours
to. do thiz job, and | for one was tired
when we got back to camp at half-past 7.

Alfred had packed the skin, which,
though not as large as many we got
later, weighed 103 potnds, fnd 1 led the
cub until she gave out, and then packed
her the last mile to camp in my ooat,
After this she and the two others which
we caught later lived in the cook tent
with the boys, and 2oom lgarned to be
decent members of society when left
quite alone.

When we first caught them we had 2
good deal of trouble to make the cubs
eat. We had neither the time nor the
ingenuity to devise o makeshift nursing-
bottle, and condensed milk was too mich
of a luxury to give it to them as a reg-
ular diet. This first eub, Fritzi, was the
tardest to feach. At first =he wonld
stap a dish or spoon out of our hands,
or else bite it and pull it away, 30 we
made g thin oatmeal gruel with a good
deal of milk and, holding a sposnful just
out of reach, waited until the babv's rage
got the better of her and she opened her
mouth and wailed.  Then a well-aimed
toss semt a spoonful of gruel mto her
moth, and :Lt had to swallow it. It
was o long process, but T cannot give any
idea of how funny it was, #s the noises
and antics of this half-human baby are
not {0 be deseribed. After a while, by
dint of much coaxing, the cabs Tearned
how good the fond was, and after that
the mere sight of o dish wase ennugh to
sét them squealing. Im fact, when we
were at meals, Fritzi would tedse to he
fed, and would wail mast dismally if no
notice were taken of her.
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Luckily for all concerned, the men
were devoted to the cubs: in fact, the
sugpestion that they live mm the cook
teit came from them, and the extra work
for all of us cagsed no grumbling b
i-:imlp. The cubs, Fritsi, Ei:'mﬂinm and
Little Willie, kept well and healthy
thronghout the trip, and | think the bavs
were all very sorry when it came time to

set =ail for civilization and start the

“babies”™ on their long journey to the

bear dens of the National Zoological
Park at Washington, where they now

iqmm to be quite happy and absolutely at
e,

THE ALASKAN BROWN BEAR

MF: WILFRID H. 0SGOOD, of

the U, & Biological Survey,
gives the following aceount of the Alas-
kan bears in the last Yearbook of the
Department of Agricalture:

Alnslat i5 without a rival in respect to
the number and the variety of its bears,
They belong to four general types: the
brown bears, the prizzlies, the black
bears, and the polar befirs

The brown bears are the most numer-
oits and most important,  They are of
huge size, being mueh larger than the
grizelies amd all other bears except the
polar bear and their own relatives of
Kamchatka, Therefore the statement,
often made, that they are the largest car-
mivorous anmmals in the world needs little,
if any, qualification, They are confined
alimost exclusively to the coast reirion,
ranging from Bering Sea throughout the
Alaska Peninsula and some outlyving
iElands, and thence south along the Pa-
cific eoast nearly or quite to British Co-
mbia, Their color varies  greatly,
ranging from dark seal brown to buify
brown, the feet, legz, and uonderparts
usndly bedng darker than the shoulders
and back: Althotugh the ends of the
hairs are often poler than the bases; the
silver-tipped | effect of the grizzlies is
wanting. The front claws are shorter,
thicker, and more abruptlv corved than
i the grieelics,

It i= ofteri said that the brown bears
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FRITE] ALWAYS TOUM A MNAP
are less ferocious than the grizzties, but
the evidence is confhcting.  Certuinly
they are more powerinl and at close
quarters correspondingly dangerous.
They come out of hibernation early
the spring, wsually m April. When the
salmon begins to run they feed largely on
them, and on this account have been
called fish bears, or hsh-eating Dbears,
dlthough other bears have the same
habit. They eat a great variety of other
food, however, including: kelp and shell-
fish gsecured about the mouths of streams
and along tide filats, and also berries,
roots, pround squircels, and tmice, ob-
tained on higher ground

T o 2s g
S

AFTER DINNER, SLEEFING

'-."l-.“"'

TUST AS A BAODY WOLD

The brown bears of Alaska will doubt-
lees bectune very rare or extinet 4t no
very distant date. Stch formidable car-
nivorons anmmals;, even thowgh not n-
clingd to attack human beings, are conm-
miohly regarded as a menace to the safety
of travelers, and therefore undeserving
of protection.  Already they have become
scaree on Kadink Tsland, where formerly
very abundant, anid on the Alaska Penin.
sula, though sttll fairly numérons, they
are being killed. at a rate probably greatly
in excess of their merease.  In the heavy
farests of southeast Alnska and in the
region of Mount Saint Eligs they may
hold thewr own lomgrer,




THE PANAMA CANALS
By Lirvr. Con. Gro. W. GoeTratrs, U. S, ArMmy

CHATREMAN AND CHigr ExciNeER, IsTEMIAN Carnal ComMMmission

The following article woie submitted to Fresident Taft by Colonel Goethals,

March 16, as 0 specia

I veport on the Panama Conal situation. The report gioes

such @ complete and clear review of why the lock tyvpe of canal is being constricted

that we publich &t in fall,

CANAL pomnecting the Atlantic
and Pacific Uceans has occu-
pied public attention for up-

warid of f{our centuries, during wiich
period various routes hayve been proposed,
each having certain special or peculiar
advaniages. It was not until the mne-
teenth century, however, that any definite
action was taken looking toward its ac-
complishment. _

Ini 1870 an mrﬁfnimﬂnn was perfected
in France for making surveys and collect-
ing data on which to base the construc-
tion of a canal across the Isthmus of
Panama. and in 1878 a concession for
prosecuting the work was secured from
the Colembian Government.

In May, 1879, an international congress
was convened, mnder the auspices of
Ferdinand de Lesseps, to consuder the

westion of the best location and plan of
the canal. This congress, after a twp
weeks' pestion, decided in favor of the
Panama route and of a sea-level canal
without locks, Dle Lesseps's suceess with
the Spez Canal made him a strong ad-
vocate of the sea-level type, and his
opinion had considerable influence in the
final decision.

Immedintely {ollowing this action the
Panama Camal Company was Organized
wtider the general laws of France, with
Ferdinand de Leszeps as f1s president,
The concezsion granted in 1878 by Co-
lombss was purchased by the company,
and the stock was snccessfully floated in
December, 1830, The two years follow-
mg were devoted largel:.' 1O SOTVEYS, eX-
aminations, and preliminary work. In

the first plan adopted the canal was to be
0.5 feet deep, with-a ruling bottom width
of 72 feet, Leaving Colon, the canal
passed through low pround to the valley
af the Chagres River al Gatun, a distance
af about 6 miles ; thence through this val-
ley, for 21 miles; to CUhbispo, where, leay-
ing the river, it crossed the continental
divide at Culebra by mesns of = tunnel,
and reached the Pacific through the val-
ley of the Rin Grande. The difference
in the tides of the two: oceans, o inches
in either direction from the midan m the
Atiantic and from © to 11 feet from the
same dattem in the Pacific, was to he over-
come and the fnal currents reduced by
a proper slopimg of the bottom of the
Pacific portion of the canal. No pro-
visions were made for the control of the
Chagres River.

In the early eightics after a study of
the flow due to the tidal differences a
tidal lock near the Pacific was provided.
Various schemes were also proposed for
the contrnl of the Chagres the most
promiment being the construction of a
dam at Gamboa. The dam as proposed
afterward proved to be mmpracticable,
and thiz problem remained, for the time
being, unsolved. The tunnel through
the divide was also abandoned in favor of
an open cnt.

THE FIRST CHANGE FUOM THE SEA-LEVEL
TO THE LOCK TYFE

Work was prosecuted on the =ea-level
carmal until 1887, when a change to the
lock tvpe was made, in order to secure
the use of the canal for navigation as

® Qe also “The Republic of Panams,” William . Burr, Nar. Geoe, Mac., February, rong.
“The Penama Camnl,” Admiral Colby M. Chester and Gilbert H, Gerosvenor, October, 1995

"The Patuima Canal™ Theadore P

ti. February, oo
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soon as possible. It was agreed at that
time that the chiange m plan did not con-
template abandonment of the sealevel
canal, which was ultimately ta be secured,
but merely its postponement for the time
being. In this new plan the summit level
was: placéd above the tlood hne of the
Chagres River, to be supplied with water
from that stream by pumps. Work was
pushed forward ontil 188g, when the
company went into bankruptey; and on
Fehirnary 4 that year a liquidatar was ap-
pointed to take charge of “its affars
Wark was suspended on May 15, 188g,
The New Panama Canal Company was
organized in October, 1804, when work
wiae again resumet], on the plan recom-
mended by 38 commission of engineers.

This plan contemploted a  sea-level
canal from Limon Bay to Bohio, where
a dam acress the valley ereated a lake
extending to Has Obispo, the difference
in level Ehﬂiug overcome. by two locks;
the =ummt level extended from DBas
Ohispo to Pamiso, reached by two more
locks, and was supplied with water by a
feeder from an artificia] reservoir created
h{l a dam at Albajuela, m the upper
Chagres Valley. Four locks were located
on the Pacific side, the two maddle ones at
Pedro Miguel combined in a flight.

A second or alternative ljlh.n Wil pro-
posed at the same time, by which the
stimmit level was o be a lake formed
by the Bohio dam, fed directly by the
Chagres. Work was continued on this
plan until the rights and property of the
new company Were purchased by the
Uniterd States.

TIHE INITED STATES DECOME INTERESTED

The United States, not ummingd{ul of
the advantages of an isthmisn canal, had
from time o time maide nvestigations
and surveys of the various routes.  With
4 view to government ownership and con-
trol Congress directed an investigation of
the Nicaraguan Canal, for wihich a con-
cessicn had been granted to g private
comipany. The resulting report hrought
about such a disedssion of the advantages
of the Panama route to the Nicaraguan
route that by an act of Congress, ap-
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proved March 3, 1880, a caommissiom was
appointed to—

“make full aml complete ovestigation of the
Isthrms of Fanama, with a view to the con-
stroction of p canal « « b connect the
Atlantic and Pacific OQceans . . . and par-
toularily to mvestigate the two roules known
respoctively as the Nicaragma route and the
Pangma roofe. with n view 10 determining the
most proacticable and fessible roote for soch
canal, together with the approximate and prob-
nble cost of comstructing a canal &t cach of the
two or more af said roofes.”

The commission reported on Novem-
ber 16, 1901, in favor of Panama, and
recommended the lock type of canal,
The plan consisted of a sea-level section
from Colon to Bohio, where-a dam across
the Chagres Valley created a -summit
level B2 to 00 feet above the ses, Teached
by two lncks. The lake or summit level
extended from Bohio to Pedro Miguoel,
where two locks connected it with a pool
28 feet above mean tide, extending to
Mirafiores, the lncation of the final lock
The ruling bottom width of the canal
prism was fixed at 150 feet, increased a
the curves anil im the submerged chan-
nels. In Pansma Bay the width was
fixed at 200 feet, and in the artihcial
channel in Limon Bay oo feet was
adopted, with torning places Boo fect
witle, The minimum depth was 35 feet,
and the locks were to have usable lengths
of 740 feet and widths of B4 feet 1e
comiimission assessed the walue of the
rights, franchises, concessions, lands, un-
fimished work, plans, and other property,
including the rallroad of the New Pan-
ama Canal Company, at $40,000,000,

By act of Congress, approved June 28,
10z, the President of the United States
was authorized to aoquire, at a cost not
exered 540,000,000, the property
rights of the New Panama Canal Com-
pany on the Isthmus of Panama. and
also to secure from the Republic of Co-
lombin perpetuil control of a strip of
land not less thin 6 milles wlde, extend-
ing from the Caribbean Sea to the Pa-
ciic Ocean, and—

“the mght | to excavate, comsimiet, e

o perpetually maintaing, opeente, and protect
thereon a canal of sach depth and capacity as
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will afford convenient puasige of nhr:ﬁ of the
greatest tonnage amd draft now in oee”

In. event the provisions for the pur-
chase and for seaiting the neécessa

comcession from Colombia could not be:

carried out, the resident was author-
ized to secure the mghts necessary for
the construction of the Nicamgnan
Canal,

The law al=n provided, after the fore-

going arrangements had been perfected,
thit—

“the Presddent shall then, throogh the Tsthmiiun
Canal Commgisaion . .. ., cofise o be ex-
cavated,  comstructed,  and completnl 3 canal

fram the Caribhesn Sea to the Pacilfic Choenr
Sueh canal shall be of sufficient capacity and
depth a5 shall afford cotiyement pissage for

wvessels of the largest tonmoe anid greatest
dealt pow n pee, aml soch 48 may be reasdn-

ahly antidpated”

To enable the FPresident to carry ot
thesg provisions Certail Sums were ap-
propriated and o bond issue, not to ex-
cecd one hundred and thirty milhons of
dollars, was authorized. By this act
Congress, in' acceptiti the cshmates oe-
eompanying the report, of the commis-
sion of 1501, adopted the type proposed
by the haard, or a lock eanal.

Porsuant to the legislation. negotin-
tions were entered into with Colombia
anid with the New Panama Canal Com-
pany, with the end that & treaty was
made with the Republic of Panama grant-
mg to the United States conirel of a
to-mile strip, constitmting the Canal Zone,
with the right to constrict, muintain, and
operate a canal. This treaty was ratibed
by the Republic of Panama on December
2, 1903, amd by the United Stuates on
Febriary 23, 1004.

The formal transfer of the propierty
of the New Panima Canal Company on
the Isthmuz wie made on May 4, 1994,
-after which the United Stutes began the
arganization: of a force for the constrioc-
tion of the lock tvpe of canal, n the
meaniime contiming the excavation by
ntilimng the French material and eguip-
mient @nd such labor a5 was procurable
an the |sthmus;
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0 he qIIE_‘HEI-'E'[ of a sei-level canal was
in agitated, and secured such recog-
ntion t the Fresident convened an
mt:a'ﬂmt{mm board of engineers, con-
sistner of 13 members, to assemble at
Washington on the st day of E-:’pm'n-

ber, 1905, Iurﬂn: 'F&i.‘l'pcl'ﬂﬂ of considening
the various plans for the construction of

the canal that wnnld be submitted to It

The plans sobmitted may be briefly
sutitmanized as—

(1) That of the commission of T007;
which has already been explained.

(2) A lock canal with terminal lakes
propused by Mr Lindes W. Bates, and
for which three projects were proposed.
The one which he appenred to favor con-
templated a sommit level of 62 feot
ﬂhmletl‘sl: sen, created by 2 dam at Bohio,
and an intermediate level of 333G feet
above mean tide, effected by a dam at
Mindi. Tlas -phn provided four locks—
at Mindi, Bohio, Pedro Miguel, and
Sosa, A varmant of the plan contem-
plated a dam Ay Gaton instead of at
Bohio, showing that, at least for a 30-
foot head, the Catun location was wvot
consitdered by him as wnfavorable or
offering anv difficulties respecting the
foundations.  His other plans were mod-
ifications of this, the summit levels being
27 or (2 feet, but in each instance the
'rl;u:l-: type was advocated:

(3) The plan proposed by Mr Dunau-
Varilla -:::er:ml out the ideas of the first
French company, namely, the construe-
titin of # lock eanal with a simmit level
130 feet above mean tide, to be ultivately
converted into a sea-level canal, or what
he calle the Strastes of Fanatna, The
Iocks were to be constructed so that as
the levels were deepened by dredging
they conld be eliminited, naviration cons
tnumg  durmg  the enfargoment and
transformation.  The matertal removed
by the dredges wazs to be deposited in
the lake formed of the upper Chagres
Kiver by a dam at Gamboa, and sy
suttable locations in the varions pools
between the locks. In commenting on
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this plan the Board of Consulting Engi-
neets conclhuded that—

“Adier a full and earelul consideration ot afl
the featores of Mr Funin-Varilla's plan, the
board 46 of 1he- opindon that i shonld not be
sdepted for the Punama Canal for the follow-
g PEsLBONE

1. The constroction of 1he large locks re-
quired under the pressnt faw and necessary for
e wecn dation _of the traffie secking the
canal afrer ith commpletion tmkes (b quite M-
passhle (o n‘m‘rrh‘.il.' the prefimd Jock canpl
pven nearly within the period states

“2 The exeetsive cost of transformmtion ad-
deid 1o the losa of costly Iocks and other appur-
temant stroetures requered by the preliminary
ek aanal,

“1 1f the lock cannl = likely to be retained
Tor mdttly yeard, it shduld be made for the most
efficient setrvive, anil ool be encirmbered with
micdifieatioms in lock constroction which would
prove mecovenient i oose” ' '

(4) A plan proposed by Maj. Cassius
E. Gillette, a lock canal with a summit
level oo feet above mean fide by the
constraction of a dam across the Chagres
Valley at Gatun,

No sea-level plan was submitted for
consideration, so that the board outlined
a general plan of its own, and for pur-
puses of comparison adopted as the lock
type a Oo-foot summit level canal. Two
levels were used ; the summt level was
carried by an earth dam at Boluo, and
the intermediate level by an earth dam
at Gatun, ench dam sostaining 2 head of
30 feet. Tt is to be notéd that no diffi-
culties were anticipated in the constroe-
tion of these dams, and there wius no
drend ar fear of the foundations.

As the result of its deliberations, the
board submitted a majority reépart and
a minority report signed by five of its
members, the former advocating a sea-
level eanal and the latter a lock canal,
with the summit leve] B3 feet above mean
tiile,

THE LOCK LYIFE I3 ADONTED

The Isthmizn Canmal Commission,
with one dissenting voice, recommended
to the President the adoptioh of the lock
type recommended by the minority,
which was also strengly advoecated by
the then chief engineer, Me John F. Ste-
vens. Lhe President, in the message to

general type
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Congresz  dated Februvary 19, 1gof,

stated:

"The Iaw now on our stutnte Laopks 3Tomis 1o
contetiiplate a lock In. my judgment a
lock canal, as hecdin pecimmended, 5 advisahle.
It the o5 o frects that o se-level cunal be
eanstructed its direction will, of course, he
carricd ont: otherwise the canal will be built
on snlmtantially the plan for a lock canal owoi-
hined in the accompanying papers, such ch -
being made, of conrse, as may be Found actually
NOCOESArY, lru:lurl'mg praxdly the clunge ted-
ommetled by the Secretary of War as 1o the
wite of the dam on the Pacihc sile.”

Cm June 29, 1906, Congress provided
that a lock tvpe of canal be constrocted
across the lsthomos of Pansia, of the
| by the mumorit
of the Hoard of Consnlting Engineers,
and work has continued along these
lines. As priginally proposed, the plan
cemsisted of a practically straight chan-
nel 500 feet wide. 41 feet deep trom decep
water in the Caribbean to Gatun, where
an ascent to the 8s5-foot level was made
by three locks in flight. The level is
maintained by a dam approximately
7. 700 feet lomgy, onehalf mile wide at
the hase, 100 icet wide at the top, con-
structed to 135 feet above mean tide
The lake Torined by this dam, 171 square
miles o extent, carréd mpavigation to
Pedro Miguel, where n lock of 30 fect
lift earried the vessel down to a lake 55
feet above mean tide, extending 1o Sosa
Fill, where two locks overcame the dif-
ference of level between the lake surface
and the Pacific. Nineteen and eight-
hundredthe miles of the distance irom
Cratun: to Sosa Hill had a clannel 1,000
feet at the bottom, a manimum  chiannel
for 4t4 miles through Culebra of 200
feet at the bottom. The balance of the
distunce varied in width to S00 feet; the
larger pottion of the entire canal being
not less than soo feet. The depth of
wilter was fixed at 45 feet. The lake as-
a.'tﬂ!{l a perfect control of the Chagres
Liver.

IMPROVEMENTS IN THE ORIGINAL PLANS
Certain changes have been made in

the nnﬁum]' el project; the most important
being the withdrawal of the locks from
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The matige of tide on the Paalle end 8 20 fect, while-at Colim it i only ane 601

Sosa to Miraflores, which wis recom-
mended and adopted in December, 1907.
Thiz resulted in & change in the direc-
tion of the channel in Panama Bay. A
breakwater le being constrocted from
Spea to Naos Island which, by cutting
off the silt-hearing crosscurrent, which
haz alwavs been troublesome, protects
the channe] against silting.

A secomd change is the widening of
the 414 miles of Culebra cut to a width
of zoo fect at the bottom. This was
done by Executive arder and was mot
made on the recommendation of the com-
TSSO,

A third change iz the lowatint of the

brealewaters in Colon Harbor, The ne-
cessity for these breakwaters was made
apparent in the latter part of Jjanuary,
when 4 storm of some  magnitude
seriously interfered with shippmg. As
originally proposed for both the sea-level
and lock tvpes, the breéakowaters were
parallel to the axis of the channel ex-
cavated n Limon Bay., If =0 con-
structed, sufficient area would not be
riven to dissipate the waves entering
hend on into the channel, and they would
not afford much, it any, protection to
shipping. These breakwaters are to be
Itilt out from Maneanille lsland and
Toro Point, so as to give a sheltered sn-
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chorage, and also an opportunity  for
such expansion to the waves as to break

them up.

A fourth change {5 in the dimensions
of the locks.  As propased by the minor-
ity they were oo feet by o5 feet, usable
lengths and widths. These dimensions
were subsenquently changed by the com-
mission at the instigation of the Presi-
dent to dimensions 100 feet wide and
1000 fect lomg: “The width was again
intrensed to 110 f@et on the recom-
mendation of the General Board of the
NAYY, S0 a5 to accommodate any possi-
ble mmerease in beam of future hattle-
ahips.

CENSATINNALL AXD AMISLEADING
ABOUT THE GATON DAM

The Gattm dam s to consist of two
pilex of rock 1,200 feer apart and carried
up to 6o feet above mean tide The
space between them and up to the re-
quired height t= to be filled by selected
material deposited in plice by the he
draulic process. During the construc-
faon of the north side of the south rock
pile a shp oeourred in November last a
the crossing of the Freach Canal. This
was the filth slip that oceurred at this
E)mt the rock settlmpr to some extent,

it generally slipping sidewise until the
angle of repose was reached. In this
connection it i to be noted that the silt
depasits tn the channel had not been re-
moved. This ship wonld probably have
passed unmoticed, as did the former ones,
bt for the fact that at the time a lood
in the Chagres River had attained such
proportions as (o cover a portion of the
Panama Bailread tracks jost south of
Gatun. A newspaper correspondent,
going from Calon o Panama, saw his
opportunity for & sensational story, and
attributed the flood to the dropping of
the Gatun dam into’ the subterranean
lake nnder the dam and locks, which an-
other faker had previously discovered,
and the news of the destruction of the
Gatun dam was enbled to the States.

The slip did not affect the south slope
or side iPthE rock pile. It was entirely
local and did not in any way interfers

STORIES
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with the work. [t would not have oe-
curred had steps been taken during con-
struction to give the proper slope to the
rock pile, ot economy of tme  and
money did not warrant such precaution.
As stated by one of the engineering pub-
lications, “We can state from actpal per-
sonal exammation that this imcident has
ahsdlutelv no engineering significance.”

As a result, however, the public s
told. that dire disister will follow the
undertaking unless the present pilans are
abandoped and the Straitz of Panama
constructed—ithat is, a sealevel canal
across the lsthmos so0 to Goo feet wide.
To accomplish this, however. a lock canal
must be built frst, and  subsequently
widened and decpened until the wdeal is
reacheéd, There 15 no datn available for
meh a canal, With mountains {nstead
of hills to be removed estimates are, of
cotrse, impossible; so  the most op-
timistic figures, suoitnble alone 1o the
ideal, are offered as a bait.  In any event
it is also claimed that Bohin should have
heen selected for the ate of the dam n
len of Gatun,

As between Gatun and Bohio, at both
places the distance from the natural sur-
fnce tn the rock i= so great that any
attemipt to found the dam on the last
mivmed material will be attended by enor-
mous expense. At Bohio the e in
its lower strata is flled with water-bear-
ing gravel, and to make the dam safe the
andderflow  through these stratas would
have to be cut off by <ome meany ex-
tending down 105 feet. No such =trata
exist at Gatun, so. for this reason alone,
eaving aut of consideration. the advan.
tagres th the control of the Chagres River
and | to navigation by reason of the
greater extent of lake, Gatun oifers the
bretter site.

Both the majority and minority of the
Board of Consulting Engineers consid-
ered Gatun a suitable location for a dam ;
the former adapted it for the typical Iocl
canal used for comparison with the sea-
level canal, the latter for the B3-foot sum-
mit-level canal. The majonty, however,
feared the existence of an underground
flow in case of the higher dam, but in-
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= — - vestigations have failed to disclose any.
The great mass of underlyving material

CT O RN is not sandy amd [:rm-e_lh' deposits, as

pACHS 3 was supposed, but a mixtore of these

M Aiag materiale so frmiy cemented together

| z % i with clay as to make the strata in which
i they occur impervious to water.

e T _: FHE FOUNDATION OF THE DAM AND LOCES
E - == .'_lI - -

ﬂ“,}‘l‘:—% e ! AT GATUN 15 -SATISTACTORY )
b i: v [ venture the statement, withoot fear

of contradiction, that the site of no pub-
lic or private work of any kind has re-
ceiverl such a thorough and exhaustive
examination amd investigation as the
foundition of the dam and locks at
Gatun. There s no longer a doubt con-
cerming any of the underlying strata:
neither the impermeahility nor the ability
of the foundations 1o bear the loads that
will be bronght upon them can be que=
tioned it the data e earefully and Im-
partially examiperd. The mvestigations
fail to disclose any water-bearing strata
or the existence of that underground
stream with -a discharge equal to the
Chagres River itself, which was recently
asserted as a fact on the floor of the
Senate.

In this connection the statement is also
made that thé change in the location of
the locks at the Pacific end was due to
our demonstrated inability to construct
the dams, and that as the joundation at
Gatun is of the same material, it neces
<arily followed that the Gatan dam is
alsn impossible of accomplishment.

The majority of the Board of Consult-
ing Engineers in its report stotes that—

MADL SHOWING FANAMA CANAL AND OATUN LAKE

SREICT

. . "The «am wt Lin Boez, hetween San Juan
...... B | : Pawnt and the Soza FOIL anlese earrimd down

=% 1 A~ ti bed Fock al that Joeation, wonld be placed
gpon 2 far worse fonmedation than that - pro-
posed at Gatun or Mindi. “The La Boca site is
ofie covered biv an oore of md or =il with
spmp sandy material overlymg the rock . :
Unlets some: fedturs E'l]lll'i'.'d.ﬁ'm o that of &
heavy masonry core characterieed the deswgn of
the dam at this point, or unless a resost be
made o dredging down 1o v rock or oear 0

= -&' i, and refilliog with spitable material, or an
I ot - e earth dam .'.-l'r1 this locatien be lrr[n.rJl: Vi hT?E-
ey ; AR | . sive, it would be 1 grave danger o Fregt
Arps *‘? Ji"l-"':ﬂ:uﬂ"f'ﬂ!_"#:- pushed bodily out of place by the pressure due
| ] ‘fﬂﬂ ﬂfl‘; "-r?r o the heaidl of water fn the reservoir,™
e
— We found the material in the founda-
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tions of these doms not only worse than
at Gatun, but in nowise comparable. In
the former a covering of ooze and silt,
i the latter Grme ground with a few soit
ur marshy  spots.

THE LA KE GRIGINALLY PLANNED FOR LA
BOCA WERE WITHDHMAWN FOR
ATILITARY HEASONS

[ know that the L.a Boca dams could
be binlt to safely withstand the heads of
water m the resulting lake by adopting
either the method of dredging out the
ooze or by gpiving massive dimensions to
the superimposed structure.  The engi-
FeeT g committee and the mapority of
the commission preferred the former
methord.  [n either case the cost would
excetd the aripmal estimnatés, and m-ad-

dition 1t is a2 military blunder to push the
jocks to and bevond the proper line of
defense, especially when the canal 15 a
military necessity to this country, That
the dams could be built is evidenced by
the fact that the west toe of the Soia-
Cormzal dam was carned across the val-
ley on the oore a5 an embankment for
a tailroad to be ntilized m transporting
stone for the Pacific locks. The charge,
therefore, that the dame could not he con-
striucted 5 not troe, and the analogy ot
Gatin does oot follow. Nar | there
anv trath in the statement that the mili-
lm-_m neceasity was an atterthought, as has
et  insmmatod.

1 visited the Isthmus in 1005 with a
committee of the Board of National
Coast Defenses. with whieh 1 was as-
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sociatedl at that time, for a study of the
defonses of the canal, When the location
of the locks a1 the Pacific end was fixed
I was directed to call the Secretary of
War's attention to the military nocessity
of withdrawing the locks to the interior.
This | did, with the result that in for.
warding the report of the Board of Con-
siilting Engineers to the FPresident he
calls artention to the fact as follows:

e En:.'u objectiim (o the locks nt Som
Hill i the possibility of thetr destruction
the fire from an enemy's ship. T a5 has: heon
sappested . to me by officers of thia department
entitled to speak  with  suthordy oo military
gabjects, these locks may be lpcuied againsi
and heltind Soss Hill in such a way as 10 e
the Ll as a peotection. agatiest sbeh fire, then
ecommy woald Jead o the retention of (his
lake, . IT, howaover, Sesi HHL will ool
afford a site with such profection, then i segms
to me wiser 1o place the locks at - Mirafloree™

In forwarding the report to Congress,
the President calls attention to the
chanre recommended by the Secretary o
War in the location of the locks on the
Pacific side. The =o-called afterthought
appears, théerefore, as a2 concluzion
reached long before I had any connec-
fion with the work.

WHY THE GATUN DAM WAS REDUCED 1IN
HEIGHT

Briscredit is also thrown on the Gatun
dam becanse there has been a desire to
reduce the height fram 135 to 105 feet.
The origmal height was arbitranly fixed
to secire an excess of weight, so az to
fully compress the mnderlving material,
siipposed to be largely silt deposited by
the river. Subsequent investigations
show that the supposed compressibility
does not exist; that a marine, not a nover
deposit is encountered. The grester the
height of the dam the greater the difh-
culty of constructing the upper portion,
and the greater the cost, both m tumé and
money, From present available data, if
the lnke should take the total discharge of
the Chagres River, the water surface
wotlid not exceed oo feet; the top of the
locks, gz {eet ubove sea-level, would per-
mit escape of the wates long before it
could reach 1he crest of the dam. Why
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then go to the expense of the extra height
of the dam, and what is to be gamed
thereby #  Assuming the crest of the dam
as 100 feet wide, uniform slopes from
the rock piles woulil give a height of 105
feet, and this height was supgested. He.
cagse as an additional reason it was men-
tinned that the pressure over the bhase
would be more uniformly distributed by
a clam with the eross-section proposed,
the opponents of the present project,
without ascertnning the facts, point to
the change as a desire to secare a umiform
base pressure, and u=e it as an argument
agamnst the stahbility of the foundation.

Much also has been made of the fact
that in the testimony before ome of the
Wi womal | commpitees mention  was
made of securing the stability of the
sitperstructure by balancing the dam on
the underlying material, aturally the
testimony i< read and disoussed in such
0 way as to leave the impression that the
entire dam is to be so constructed. The
ground to be covered by the dam =
crosseil by three  water-courses, the
Chagres River, the French Canal, ani the
West Diversion, and between these
streams the ground 15 undulating; Spill-
way il reaching a height of 110 fee
above sea-level. Tt is not remarkable or
unprecedented that there should be de-
pressions which undrained become soft
with the excessive rainfall. Except for
these, the ground s firm. It = in the
crosaing of these soft spots that slips haove
occurred and are liable to occur, and te
which the balancing method referred.
They are relatively small in extent and
when drained or filled cause no trouble,
ns experience at the [a Boca embank-
ment clearly proves

Az previously stated, the Catun dam
satisfactorily solves the problem of the
control of the Chagres, and there shonld
be no doubt in the mind of any one who
impartially examines the data that the
solution is not only feasible, but abss-
futely safe. As {here has never been any
question ratsed as 1o the safety and sta-
bility of the dams at Pedro Miguel and
Miraflores, with the Gatan dam accepted,
other things being equal, the relative
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merits of the lock versis sea-level caml
must rest upon the ease amnd safety of
navigation offered by the two types,

THE SEA-LEVEL TYIFE MAKES MO PROVISION
FOR CONTROLLING THE FLOODS OF
THE CHAGEES RIVER

In the sea-level type offered in lew of
the lock type already described, the
Chagres River i3 controlled hy A Mnasonry
dam acrosc the vallev at Gambon 4,;.4:11
feet long, 750 feet n?whwh is subject to
a pressure due to a4 head of $'ﬂ feet
during the extreme flood ﬂngt:& nf the
river, Proper shifce gates are Ee
for discharging the river inlo 1 :annL
The difference in tides is overcome hy
mieans of a lock on the Pacific side in the
vicinity of Sosa Hill. While provisions
are made for damming or diverting some
of the streams that woulldl otherwise enter
the canal prism, not less than 22 flow
directly into the canal, with no provision
to control the enrrents or check the de-
posits of material carried by them doring
flood] stages.

The prism of the canal i= to have 4 bot-
tom widih of 150 feet through the earth
sevtions, or for neiriy one-half its length,
and a 2o0-foot bottom width throngh the
rock sechons.  Nmeteen miles of the
length are made of curves. so that the
proposed sea-level canal is not a wide,
straight, and open channel, connecting
the two oceans, but a narrow, tortaons
ditch, with varving currents of anknown
ﬁtmn%:h impeded by a lock, and threat-
ened by & dum r-:s:ﬂ.i-mg a pressure doe to
a he:ad. twice as gread as that at Catuan,

Ta be sure, the partisans of the sea-
Ievel type are now proposing to eliminate
both the Gamboa dam and the tidal lock
by making the channel so wide as to re-
duiee the currents that result from the dis-
charge of the C and the difference
in tides, but fail to explain how they pur-

v<e 1o contenl or divert the Chagres, the

| of which will be 5o feet above the
water surface of the canal at the junc-
ture.  As data is not available for pre
paring accurate estiimates for even such a
sea-level type as was nngmu.llr offered,
neither they nor any one else can offer
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any fgures as to time and cost for the
constraction of such a canal as they now
adwosite,

In any comparison, therefore, we must
conhne our -attention: to the lock type as
now building and a sea-level canal as
Gffered by the board of engineers and
nit by the wdealist.

FOR OUR NATTLESTIIFS ANT STIIPS OF COM-
MERCE THE LOCK TYTE 5 QUICKER
AND SATVER

So far as the two prisms are concertied,
tor ease and safety of navigation the lock
tvpe 15 better  becaunse rﬁn the  greater
widths of channels. fewer and easier
curves, and freedom from objectionable
and tronblesome currents, both from the
Chogres and its tributaries. This must
he arfmlttﬂl by all, but the exponents of
the sea-level u.*pe concentrate r atten-
tion on the obstructions and dangers ﬂtn!,
the locks constitute in the lock ¢
also oni the danfers that will }Ttrf
the failure of the Gatan dam, forgetting
that ot least equally great disaster must
jollow the failure of the Gamboa dam.
The lock in the sealevel canal 5 not men-
tinned, ]thHH:; becanse the danger is
not =0 great, since there is but one:

lxperience shows that the risks to
ships in narrow waterways are material
pndd wmportant,  In such a channel as the
original Suez Canal the delays and losses
o commerce were greéat, and the danger
to ships comsiderable ; although the benefit
af the widening 3 striking, this {a troe
Ve NOW,

It is well known that the narrow chan-
nels connecting the Great Lakes have
been ohstructed repeatedly by wvessels
agroimd or wrecked m such 4 manner as
to block traffic. Even in the entrances to
pir seaports there s a freguency of acei-
dents which illustrate the difficulties en-
counteéred m mavigating marrow and lor-
tuous channels, _

Agtidents in locks have been relatively
few, and none of a serious natare have
cccnrred at the Saint Mares Falls Canal
during ffty-four vears of iis wse. The
risks o ships I such a narmow walerway
as firoposed for the sea-level canal at



a4 THI

Fanama far enttweigh all hazards in the
zer] lock caral, provided the latter
iz built =0 as tomnimize the chance of
accident at the locks. This is met by
viding every postible safely device,
% buililmg the locks in duplicate, and
by the installation of a-system by which
I;'hi: vessels will e controlled by powerful
electric machinery on the lock wniIL'r. this
avaiding mistakes on the part of the ves.
sel’s crew or ne-room - stalf, wlach
um:u ledl to an m.rf:lmt at the Manchester
p Canal
.-"ngnin., it i3 objected that the size of
the locks limits the canal to vezcels which
can nse them. This is true. ‘Phe present
liwek designs provide intermediate gates
dividing t]11: lacks into lengths of GO0 and
ao0 feet. About 08 per cont of al thc
ships, including the largest battlesh L'E
now building, can be passed throngh

ooc-foot lengths, and the total lock I-:ttgﬂ'll
will accvommadate the largest commer-

cinl vessels now buailding, which [ believe
are 1000 feet long and 88-foot beam,

It is troe that ships muy increase in
size =o as to make (he present locks rh-
solete, but the largest ships now afliat
can not navigate the present Soer Canal

nor  the proposed  sea-lovel

Panama. It must also he remembered
that the commerce of the world i3 car-
ricd by the medivm-sized wessels, the
length h of only one of the many ships
using the Suez Canal being greater than
fon feet.

The General Board of the Navy i5 on
recoril that 11o-foor width will bé ample
for the future needs oi the Navy, umd
ntival eonstruction of the future will he
limited not alone by the locks of the
Panama Canal, bat alm by the availahle
dry docks,  Ships that can not use locks
1,000 feet by TT0 feet ¢an not wse o 150+
foot sea-level canal, nor can this be su
cnsily and economically increased and
maintxmed as is made to appear by its
advocates.

Iicreasing the width of Culebr cut,
as recently ordered, from 200 1o 300 feet
is advanced as an argmment to show that
the locks are ton parrow. Ships do not
navigate the locks i the sense that they

canil -at
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diy the canul prism, and the wiider the
channel e casier will he navigation. Cn
account of slides that developed in Cuale-
bra cut considerably more additionad
work was made necessary in the upper
reaches of the divile than was contem-
plated, and the advantages of the in-
creased width to. navigation were o
great, compared with the relative amount
of material to be removed in order fo
secure it, that the President ordered it
By this action the width of the locks is
i nowise called into question.

TILE GATUN LAKE WILL HI;TI'
THROUGH THE MILLS

The water supply for lockages was <o
exhanstively freated by the minority of
the bosrd that it has not beon called
into question: by any one who has care-
fully considersld the report and data sub.
mitted therewith. HRecently, however,
the theory has heen advanced that the
water of the lake may seep thriough the
'Ldjﬂ{l:r_il: hﬂis ar through the hottom,
and i3 signifcantly referred o pus a
11;:1:1!&[ u-:-flmlflr “his Titrhr t; ﬂhﬂ-
phasized by the seamv quality of the
rock when exposed, The French plans,
with Bolio Lake, were the result of
citreful and mrr:lcttd study and investi-
gation, and nnl_hmg of the kind was sn-
ticipated, The commission of 1001 was
nit m donlt of the resisting power of
the hill envering such a How. The re-
port of the geologist on the general for-
mation of the country does not lead to
any sitch dread or fear. The reservoirs,
comstructed in the hills of the same geo-
logical formation as the entire lake sirea,
are not affected by any such leakage or
seepage. At Black Swamp, an extensive
arep between Bohio and Gatun, the water
stands above the level of the Chagres—
wihich i= witlhin balf a mile—and also
ahove sea-level the level ot the water
remains unchanged, clearly mdicating no
such le ;

Toward the close of the List dey season
certain measprements of the Chagres at
Bohio imdicated a less discharge there
than &t Gambos; this was subsequently
exploded by other observations which

LEAK
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showed that the first ones were in error.
Notwithstanding this, and in spite of the
many evidences of the tightness of the
earth covering, the possility of a fow
through the hills was advanced amd was
acized] tpon as ancther argument against
the lock tyvpe:

A SEA-LEVEL CANAL WOULD PRODABLY
COST TWILE A% NTCH AS THE
LK CANAL

The Board of Consulting Engineers
estimated the cost of the lock type of
cannl st $i3g.705.200 and of the sea-
tevel canal at $247.021.000, excluding the
cost of sanitation, cvil government, the
purchase price, and interest on the in-
vestment. These sums were for con-
struction purposes only,

[ ventured a guess that the construc-
tion of the lock tvpe of canal would ap-
proach $300.000,000, amd withoot -stop-
ping to consider that the same canses
which led to an herease in cost over the
ariginal estimates for the lock canal nynst
affect equally the sea-level rvge the ad-
vocates of the latter argued that the ex-
cesc of the new cstimates was an addi-
tional reason why the lock type shonld
be abandoned in favor of the sea-level
canal,

The estimated cost: by the present com-
mission  for completmg the adopted
preoject, excluding the items let out by
the Board of Consulting Engineers, is
pliced at S207,700,000. I o this be
added the estirhated cost of sanitntion
anil civil government ymtil the comple-
tivn of the work, amd the $30,000,000

trchnse price, the towal cost to the
fJnitEd States of the lock type of canal
will amount to $irs20i000. In the
preparition of these estimates there are
no unknown jactors.:

The estimated cost of the sea-level
canal for construction alone sums up to
847,001,000, and if to this be added the
eost of sanitation and civil govermment
up to the time of the completion of the
canal. which will be at least six years
fter than the lock canal, and the pur-
chase price, the total cost to the United

States will aggregate $£363000000. In
this cage, however, parts of the estimate
are mmore or less conjecturnl—such as the
cost of diverting the Chagres to permit
the building of the Gamboa dam and the
gpst of constructing the dam itseli
Much has been said of the disadvantage
of the seamy rock in connection with
sopme exporiments made at Spillway Hill
test E'rt and of the so-called “indurated
clav,” yet these same disadvantages apply
to: the foundation at Gambos, and the
same clags of material must be dealt
with. The cost of constructing anid
maintaining  a channel  through  the
swarmps of the lower Chagres is an un-
ktiown fiuctor, and no schemes have been
developed for contralling the various
stivmms that are encotintered and that
must be reckongd with along the route
of the canal.  So that the sea-level esti-
rmates have not the accuracy of those for
the lnck type.

The mupority oi the Board of Consnlt-
ing Engmeers estimated that from ten
to thirteen vears wonld be required for
the completion of the sea-level canal
The Tsthmian Canal Conunission and the
then Chief Engineer fixed the time from
vighteen o twenty vears [t will take
at leas six vears tb complete the dam at
Gamboa, and until the control of the
Chagres River is assured, liftle if any
excavation can be carried Jower than 40
to 50 feet above sea-level; so that, in the
absence of anvthing more definite, the
timie needed to construct the Gambon
dam is assumed as the additional period
needed for completing the sea-level type

THIL CRST OF THE CANAL EXCEEDS TIIE
ORVEINAL EITIMATES III'T.I:..'fiT.T'ElE [AF
UNPURESEEN CONTINGENCIES

Mueh eriticiens has resplted because of
the exeess of the present estimsates over
those ariginally proposed, arismg largely
irom a failure to analyze the two est-
mates or o apprecate fully the actual
conditions.

The estimates prepared and aconnpa-
nving the report of the consulting engi-
neers were based on data less complete
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than are available at present.  The unit
costs in the report of 1006 are ulentical
with those in the report of 1901, and
since 1900 there has heen an INCrense in
the wage zcale and in the cost oI ma-
terial, Chn the [sthmus wages exceedl
those i the United States from 40 to Bo
per cent for the samne class of labor. The
original estimates were based on a ten-
bour day, bot Congress imposed the
cight-hore  doy, Sulnﬂjuﬂnt FUIVeys
and the varions changes already noted
have increased the qilamtrtv of work by
g0 per cent, whereas the umt costs hive
increased unty 20 pér cent—not such a
bad showing. In  additios, muanicipal
improvements in Panama and Colon, ad-
vances to the Panama Railroad, and
monevs received and depouted to the
credit of miscellaneaus receipts agure.-
gate Sigoomoon, which amount  will
mnhmllr and has in part alrendy been
returnied to the Treasury, Finally, no
such system of housing aml aring for
emplovess was ever contemplated as has
boery introdluced and installed, materally
increasing the overhead charges and ad-
munistmtion.

DEEDGISG DEVICES TAMTRACTICATNLE:

Much stress has been lnid tpon the
fact thal recent unprovements in ma-
chinery have so modified conditions that
the excavation c¢an be done more eco-
nomically by special devices in conjnne-
tion w tf dredging than is possible with
the rethods how  adopted. The ma-
chines referred to are for shanenng rock
under water, and, t'lmm:il it is claimed
that stich devices havi prven satisfactory
resnlts in connection with the Manches-
ter Ship Canal, it is known that similir
:lppﬁnum tiave failed in certain local-
itiee in the United States where they
were tried. The variations In the char-
acter of the rock on the Tsthmus from

soft armllacerns sandstone o hard trap

are such as to make the use of such de-
vices  very problematical.  Experience
generully has shown tlet more money
cutt be wakted on subaguecus risck exca-
vation than in the removal of such ma-
terial in the dey.  Experiments sire now
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being made on the lsthmus with one of
these rock-crushing devices, but thus far
the results are nol promising,

PFROBAHLE EFFECT OF EARTHOUAKES

Much has been written recently con-
cerming  the probable effect of earth.
quakes. The last enrthquake of any im-
poriance occurred In 'I'ht ﬂrvq:nlmmh
ctntury, and existing rmns an Panamoa
demnonstrale clearly that no shock of any
violence could have occurred during the
eighteenth or  mneteenth  centiries.
whoulid an earthqguake visit the Tsthmus
the chances are that the effect upon the
Gatan dam would be les msa:.tmm than
ppon the Gamboa dam.  The =olid con-
crite constroction of the locks, strenpth-
eticl] by regnforcements, will be as proaf
against any earth shocks as any steuctiire
which man binlds anywhere, and the sea-
lewel cannl has as much to fear as the
lock camal,

The wvulnerability of the lock eanal in
time of war is another argument ad-
vanced in favor of the seaclevel type, bt
lhas Httle weight, as the sea-level tipe is
equally nﬂn-:mh]r: from attacks by land
or, air in ts Gamboa dam as are tidal
lcks: and the varipns devices for con-
trolling the streams along the roate.

THE GPEN DITCH, FREOM SEA TO SHEA, AN
| PRSI HLLTY

The idea of the sea-level canal appeals
T.u thq: J!m]:ulnr mind, which picures an
itch n:-f[mng iree amd wmnb-
-mul;ﬁ! mavigation from sea to sea, bt
nocstieh sibstitute is offered for the pres-
ent Inck canal,  As between the sea-fevel
anidl the lock canal, the latter can be cotr-
structed in less time, at less ciost, will
give easier and safer navigation, and in
aldition «cure such a control of the
Chagres River as to make a friend and
aid of what remains. an enemy and men-
ace in the sen-devel type
In this cemnection attention is invited
to the statement made by Mr Taft, when
Secretary of War, in his letter trans
mitiig the reports of the Board of Con-
sulting Engineers:
“We may well concede that if we could
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hoave a seadlevel cannl with a prism of
oo to 400 feet wide, with the curves
that must now exist reduced, @ would be
referabie o the plan of the minority,
Em the time amd cost of constricting
such a canal are in effect prohibitive.”

Wi are justly proud of the organiza-
tion for the prosecution of the work.
The iorce o v Grgmnized by Mr
John F. Stevens for the artack upom the
continentil divide has been modified and
enlarged as the necessities of the silua-
tion reguired, until at the present time it
approaches the periection of a huge ma-
chine, and ail are working together to o
common end.  ‘The manner in which the
work it being done and the spirit of en-
thusiasm that is manifested by all forcibly
strikes every one whn visits the warks.

The main object of our being there &
the construction of the canal ; everythi
clse 15 subordinate to it, and the work o
every department is directed to the ac-
complishment of that ahject.

In addition to the department of con-
struction and emgineering, there are the
depmrtments of samitation and civil ad-
ministration, the guartermaster’s  amd
subwistence departments. the purchasing
department organized in  the United
States, the lepal department, and the
départments of exmunaiion of gooonmts
anid dishbursements.  Subordinated to,
bt acting in conjunction with, the com-
mission i= the Panomo Radlroad.

THE CANAL ZDNE HAS MECOME ONE or
THE WEALTIIIEST REGIDNS IN
THE WORLD

Too much credit cannot be given 1o
the department of sanitation, which, m
conjunction with t}_lnr division ;:{ m!ﬂﬁi:i-
pal engmeering, has wr t such @
change in the comlitions u:-lﬁu::r-' existed
in 1y as to make the construction of
the canal possible.  This department s
subdivided into the health department,
which has charge ol the haspitals, supier-
visiom of health matters in Panama and
Colon, and of the guarantine, and into
the ‘sanitary imspection  departiment,
which looks after the destruction of the
miasquitn by various methods, by grase
and  Dbrush  cutfing, the draming of

D

various swampy arcas, and the oiling of
unaveddahle pools and stagnant streame

Accorilitip to  the  statistics of the
health department, based on the death
rate the Canal Zone 12 one of the health-
itst commnnities in the world, but in this
connection it must- be remembered that
our  population consists of men and
women in the prime of life, with few, if
any, of the aged, and that a number of
the sick are retitned to the United States
before death overtakes them.

To the sanitary department are also
assigned 11 chaplains employed by the
commmmitssion o attend the sick, as well as
tir ok after the spiritual, weltare of the
emplovees. At most of the villages there
5 o eomtrined church and lodee house, so
gonstructed that the lower Hoor iz uged
for divine service, while the upper patt
provides places for meetings of the
varions lodees,. The assignment of time
t ministers and o lodges is mude by
the quarterpmster’s department.

The departiment of civil adminisiration
exercises sgpervison over the oonrts,
which consist of three clrunit and fve
distriet judges; the three former, sitting
in bike, constitate the supreme court.
The district courts take cognizance of all
cases where the fine does not exceed $1o0
ar i nt does not exceed thirty
days. Jury trials are restricted to crimes
rvolving the death penalty or e im-
prisommcnt—in  short, summary justice

rules. and so long as the zone is nothing

more nor less than a construction camp
this form of law or justice will continue
tix he the most satisfactory.

The department of eivil adminustration
hns charpe alsp of the police force, the
post-offices, collection of customs and
taxes, the issue of licenses, and the
public school system.  The schools are
improvei] o such an extent that the chil-
dren of the employvees have very nearly
the same advantage as o the United
Stutes wp o and including the high-
schoo] eourses.

THE LAWRERS

The quartermmster’s department  has
charge of the recruoiting of labor, the
care, repair, and mamtenance of quar-
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i I.'._—'J_I_Jl. E PFROM SPFAIN, WOHKIANG O8N YHE CAaNAL

[ the wmiwmbh of March, oo thece wiere actually af work 30071 men, 24011 Tor the
Connrntssion, and 6,060 for the Panbma Batleood Commpanyy, (H the 240010 men working for
the Commisshing, 4,270 ware on the gold voll, whnth comprses those pard 0 Unpted: States
qurrency, and 20013 men on the siver roll, which comprizes those panl on the  hanis  of
Ponamun coffetey ot s equivalent,.  Those on the gold roll ctwle mechanies, skilled
irhisams of all elasses, cierks, aml higher offcials, most of whim s Amemicsing; those oo ihe
stlver roll melude princepally the contmon laborers, who dare practically ofl foereigners.  Of the

foifd Panamn Ratlrobd emplovees, 88 were an the gold roll



THE PANAMA CANAL

ters, the collection and disposal of garh-
age and refuse, the issue of furmture,
and the delivery of distilled water and
commissary supplies o the howses of
emplovess, and is 10 have chanre of the
constroction of all new buildings.  Oper-
ating in conjunction with the purchasing
department in the Stutes, the quarter-
master’s dey t secures all supplies
needed for construction and other pur-
poses aml makes purchases of materials
on the [sthmus when tequired

The common-labor force of the com-
mission wnd the Panama Radlroad aggre-
gates in the ntri]ghl'.l::irhﬁhr! of 235.000 men,
and consists of about 6,000 Spaniards,
with a {ew Italians, the remainder Iwing
from the West Indies. The Spanard is
the best laborer, as he possesses more
srength and endurance.  Under some
conditions this is not true, the foregmer
strenpously ohjecting to doing work that
requires him to stand in water,

All the skilled labor, the clerical foree,
and the higher officals are Amerwcans
and are recruited through the Washing-
ton pffice,

This department also has charge of all
the property records, receive:  semi-
atinuitl returns of property from all those
iy whom property has been issued, and
checks the returns and inventories of the
storchouses. made at certmin times, with
the records compiled from onginal in-
VOICES,

THE HOTILS AND MESSES FOR THE MEN

The subsistence department has charge
of the commmssiries aml the manufactur.
ing planis, which consist of an ice and
cold=storage extablishment, n bread, pie,
and cake bakery, u coffee-roasting omfit,
andd n lsundry. These belong to the
Panama. Katlrogd  Company, as, at the
time they were estublished, money re-
ctived fromt sales could be reapplied,
whereas if operated by the conumssion
the money would have reverted, to the
Treasury, necessitating réappropriation
hefore the proceeds of sale could be utils
tzedd. They are, bhowever, under the
risgnapement of the subsistence officer of

Of  transient
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the commission, who has charge of the
varions hotels, kitchens, and messes of
the commissio.

There are 16 hotels from Cristobal to
Panama, which serve meals to the Amer-
wan, or gold, employeds a1 3o cents per
meal, 'J}]?J:n:- arc 24 messes where meals
to European laborers dre served, the cost
per day to suach laborers being 4o cents;
anid there are 24 kitchens, or messes, for
mieals supplied to the silver laborers, or
West Indians; the cost to the =borer
being 30 cents per day for three meals.
Subsistence i3 [urnished withom profit
to the commission, though every effort
i made to have the institutions self-
supporting.  The cominissaries and ‘-
ufacturing plants are operated a1 a profit,
so a% to reimburse the Panama Ratlroad
Company for its outlay in six vears from
January 1, 190G, &t 4 per cent interest.

The sulsistence iquur'u:mnt alzn has
charge of the Hotel Tivoli, which 14 a
large hotel located at Ancon, for the en-
ertpinment of the commissions em-
plovees at a comparatively fow rate, and
pueits At rates  wsually
charged at first-class hoiels

Al moneys are handled by the dis-
bursing officer, who pays aceounts that
have been previously passed 1r%mn by the
examiner of accounts. This, ast-niarmed
cfficial makes the pdministrative examina-
tion required by law prior to the final
awdit of the accounts by the Auditor for
the War Department. The pay rolls are
prepared from time books kept by fore-
men, timekeepers, or field clerks, subse-
quently checked by the examinet of ae-
counts, who maintains 3 force of bime in-
spectors.  The time inspictors visit each
rang, generally daily, at unknown times
ti LEE foreman, timekeeper, or field clerk,
and cheek the time books with the gangs
of workmen : the inspectors veport to the
examiner of accounts the restilts of their
mapection not only in connection with
timekeeping, but all sviolations of the
regilations of the commission thut may
cormme utider their observation.

Payments of pay-rolls are made m
cash, beginning on the 12th of each
momith amd consuming four davs for the
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entire force on the Isthmus, All Amen-
can emplovees anil Buropein laborers
are paid in gold; all on the so-called
“silver roll” are paid in Papamanian
silver.

THE EXGINEERING DEPARTMENT

The department of constriction amd
enginecring is ander the direct clurge
of the Chiei Engineer. He is assisted
by the Assistant Chief Engineer, who
constiders i ts upon all engmeer-
ing questions submitted for final action,
The Assistant Chicf Engineer has charge
of the designs of the locks, dams, and

Hiways, and supervision of these por-
ticular parts of the woark. There is at-
tached to the Chief Engineer an assistant
to the Chief Engineer, who looks after
mechanical forces on the [sthmus and
has supervidion over the machine shops,
the cost-keeping branch of the waork,
the apportionment of a riations, and
the preparation of the estimates. There
15 alvo an assistant engineer, who has
charge of all pencral surveys, meteoro.
logical observations, and river hydranlies.

ie zone 18 divided territorially into
three divisions, each in ch
divisinn engineer, the first extending from
deep waler in the Caribbean south to in-
cluide the Gatun locks and dams, known
as the “Atlantic Division,” The second,
or “Central Division,” extends from
Gatun 1o Pedro Miguel, and includes the
excavation through the continental divide.
The third, or “Pacific Division,” extends
from Pedro Miguel, including the locks
and doms of that locality, 6 deep water
i the Pacific.

The general plans emanite from. the
office of the Chief Engineer and the de-
tails are left to division engineers, sub-
ject to the approval of the Chiel Engi-
neer.  The whole idea of the orpanizm.
tintt i the department of construction
and engineering, amd in fact of all the
work, 1= lo place and fix responsibility,
leaving to each subordinate the carryving
out of the particular part of the work
intrusted to his charge,

Each division engineer has charge not
only of the work involved in the can-

of
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stroction of the canal. but all municipal
engineering, ncloding  water  sapply,
buililing and maimtaining roads, and the
estahlishiment and maintenance of sewer
systems. With the force wunder his

arge the division engineer exeontes
such’ sanitary draining as may he pre-
scribed by the chief sanitary officer, <o
that all construction work, excepting the
construction of buildings, concerming the
location of which the division engineer
5 constilted, however, is diréctly in the
hands of the division engineer

THE ¥. M. C, A.

Aftached to the office of the chairman
i a general Y, M. C. A seeretary, whi
bkas sppervision of the commuseion’s
slub-houses, which are operated and main-
tained under the auspices of the Y. M.
C. A. Four of these are now constrocted
and in operation, and foor more are o
be built from funds recently marde avail-
able by Copgress, They have dome much
lowanl steuring a. grealér permanency
to the force, in giving healthful amuse
ment, and to a hefter contentment on the
part of the emplovees.

I have endeavored to show that a chan.
nel of sufficient width, in which the
waters of the many streams, especially
the Chagres, will not be a menuce, is one
mogt desired for an Isthmian  Canal
The sca-level canal proposed by the ma-
jority of the Board of Consulting Engi-
necrs 18 ol of sufficient width, nor = the
proposed  solution’ for the impouwnding
ane diversion of the Chagres and other
streams based upon sufficient investiga-
Hons to insure ite suecess:  The “ideal”
sca-level canal, the Strajts of Panamn, re-
cently proposed, 15 not based upon any in-
vestigations of the work to be done and
carnot, 1 view of the approximate esti-
mate of the cost of our own zea-level
canal, which i1s abont gnethind the size
erf the “ideal” plan, be given serious con-
sideration. Every criticism against the
stability of our locks or dams can be
attributed, to either an argument in favor
of one's own plans or to absslute igno.
rance 0f the exhaustive data concermning
their safety now in existence, The sev.



eral other [ ok-type canal have Al for e adoption of a sea-level canil
nothing in their favor that the plan now anywhere approaching the ease of Do
adopted does not possess to 4 greater de fation o6 the lock type will) resalt i Thi
gTee uhtnmate abandomment of the canal; @

| have endeavored also to show that | assre you that several YCars hence, 1w
the organization on the [sthmus s com- Iater than january I, 1915, even the most
pact anil complete i every way, |"'l;--|'- - arndent sea-level advocates will, m making
g its duties of constrocton, sanitation, the vovim :i..'-'--!lL:I the canal, scimit that
and government with clock-like precision.  the ability to mavigate a battleship at a
| canniot o better than quate fraom the hirh mate of speed throoagh the like a
messape recently sent to the Conpress,  wide chsghnel from Gaton to Hedeo M
“that hercafier attack on this type—the  euel far outwetplis the small inconyven
lock  typu in Teality mercly attack  1ences of the safe lockages up to and
upon the policy ot butlkhne amy canal at Jdown from (e sammit level

|
lsthmian GCanal Commssiar
|
PAMAMA CANAL—EXCAVATION
Fetimated gmountof Excavation reaquired May | 19304, — 174,666,595 cubic yards I
Amount taken gut 1o "-.-"..;|:'-, ) 1, 1909, ~65900803 cubic yas.or 377 per cent




THE ORIGINAL BOUNDARY STONES OF
THE DISTRICT OF COLUMBIA

By Erxest A. SuvsTER, JR., U. 5. GEOLOGICAL SURVEY

OURISTS when at the National
Capital are uspally anxicus to
visit the home of Washington

at Mount Vernon, and to examine the
many relics of the great man which are
exhibited there. Few, however, i -any,
realize that in the woods and helds sar-
roumniding the great ¢ty stand thirty-six
little witnesses to the energy and fore-
syrht of oty nationd! hero and the men
he gathered around him when laying the
fotmdations of our governinent.

These thirte-six are all that are now
visible af the forty orginal boundary
stomies of the District of Columbi. In
the vears 17915 amd 1792 a party in
charge of Mbajor Andréw Ellicott, and
under the general direction of Preésident
Washington, were engaged m laying oot
the limits of the “Federal Termtory™ to
surround the then embrvo capital 'city.

Upen glancing at the map; the orgi-
nal Lhstrict 5 seen o have been an area
ten miles square, with the dingonals tun.
ning north and south, east and west, the
south corner resting on fones” Point, on
the Potomae River, just below Alexan-
dria, Virginia. The post marking this
corner was set, with Masonie ceremo-
nies, in Aprl, t791. The lines were then
run to the east aml west corners, thence
closing at the north eorner, not far from
Fenwick, Md. The timber was clesred
along the line, and the stone monuments
sut &1 intervals of a mile, except where
the mile fell on unfirm ground or in a
strean).  The monpment was then marked
with the odd distance.

The muateral from which the posts
were oot 18 the Acquia Creek (Viremmnin)
camletone, the poste being 12 inches
square and 24 out of growrnd, the cormer
posts beimg 30 inches high, with the ex-
ceptinn of the west corner, which is of
the simie size as the mtermedmte stones.
Evidently a mistake was madle, as there

t5 a 3f-inch stone ag No, 3, on the south-
cast line. The stones appear 1o have
been’ sawn frome the rough, the saw
marks being plainly wvisible oo many,
The words JumisnicTion of Tarx UNiTED
Stares, followed by the sumber of miles
irem the corner at which the series
begins, appear on the side facing the
Dhstrict. Passing around the stone to
the right, one is confronted with the fig-
ures 17l or 1302, according as he is m
Virginia or Matrvland. The third side
reads Mamviasp or VimGexta, and on
the fourth is given the magnetic varia-
tion at that time.

Abourt twenty vears ago the Coast and
Geodetic Survey remeasured the Dhis-
trict, ‘amnd determined the exact position
of the monuments, with the result that
the four sides of the “sguare” were
foimul to average 100 feet long in the:
tery nmles, and the entire area 15 1
westward o the south comer ns a pavat,
so that the north corner is 116 feot west

of its proper position.
That part of the original District

‘which lav west of the Potomae River

was ceded back to Vi
area being  now  called  Alexandria
County. The line then ceased to have
the importance of a State boundary, and
for this reagon, possibly, the monmments
oni this stde of the river are not as casily
fonimd,

During the simonter of 1008 T had the
privilere of retracing the Dhstrict line
antl  wisitie these old monuments in
company with an interested relative and
a camera with which to record their con-
ditton, It i3, of course;, impossible to
reproddace all of the many photographs
taken dorme the summer, but only those
which show mteresting featores,

The simith corner post lies biried be-
hind the sea wall at the Jooes' Point
|._E!.;|!:|1 Bnee.  The southepst, No, 7, is

revinia in 1846, the
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4aT

MAPN SHOWISG TEE ORIGENAL

alzo buried i the ppproach of 4 small
madern  brydge, and of the southwest,
Nos. 4 and 5, only the stionps reinain,
the 4 being butied ahd the £ Iving on the
groumd. The southwest, No. -2, no one
seems to remember.  The stane Tuis been
missing for many vedrs

On the stde of the present [Dhstrict we
had the advantage of the exeellent large
scale mmape resulting from the 'work of
the Geodetic Sarvev, ol winch 1 have
trwiken, but even with thi= assittance a
little stome 12 inches square can' be
passed tune and again within a few fect

DL NI TILY

STONEE OF THE DISTRICT OF COLTMATA

in a dense thicket, There was an inde-
seribable plesisure i inding  the stones
by mieans of the maps, and in only two
or three coses did we azk assistance from
the peopls living in the victnity., Twenty-
three Suniday afternoons were spent in
thie scarch from the Intter part of March
to the end of Aungust, six stones being
otr larpest afternoon’s work. On two
evenihgs: however, we returngd home
without addinge to our score.

For those visitars (o Washington and
vicinity who have the time and the de.
aire o examne one of the stones, the
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B 2

THE EAS! CORNER SOUTHEAST, Mo, 3
Taketi from the inside of the Disteict, the Deeply biicied i marshy groumd, showmy
lne enters’ the steme at the versicnl fioe on Liite

each face, ard makss the angie ot (he conter

of the stone BOUTHEAST, ¥0,.4

NOHTHEAST, ALk 5 o vestioe of 5oy leftering femamE upon

For thitty yoars Uds stone has leanesd at a this siorie, whiclh o ut the side of-a well-
decrdeld angle. The cause 1= unknown traveled road
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UNITHEALT, N, 2

-

A some with comparatively eléan inmscripton,

showing -saw ko

northwest,, No, 7, is perhaps in hetter
condition ' thun any of those most eamly
accessible. It 15 situated about a quar-
ter of & mile soutlrwest of Chevy Chase
Circle, which is reached by trollev. A
modern marker stands on the southwest
murgin of the circle, and the old stone
mav be found by walking in the directidn
of the line-cut in the top af the marker.
Az the maonument stamds in an open
fieldl, it i= easily =een. The northeast,
No. 2. stands in the town of Takomna
Park, also reached by tralley, and iz on
Mnple street, aboot 100 feet northeast

MURTIEAST, M0, F

Although this  stome o baadly  seqmied
throwgh the, cenfer, it 1 otherwise o bettes
cothition than any other.

of its junction with Carvoll street, at the
end of a hedge.

It is to be hoped that the authorities
will awitke to the fact that if these nion-
uments are not protected in some man-
ner from the elements and the hands of
vandals they will soon be lost to us, as
the materia] is of 4 particularly frmble
nature.  In spite of their dingy and bat-
terer] appearance, the little stones with
their quaint lettering seem to reflect the
sitnple digmity of the davs and people
we all wish to keep in lwing remem-
brance.

Enmopial NoTE—=Mr George Mixter, zmd, assthor of 1l imteresting sruele on "Hunting the
Creat Brown Bear of Alnskn"” poblinhed] on pages 313331 of this nuniber, desires g3 o state
that the illustrations accompanying the article are. from plotographs by the three members of
the party, T G G Mixter, Mr C. 1L Cross, Jr, wowl George Mixter, aned, and wese not talen

o £ AL} |_-!__l I_'I:i' the nuthor:



THE LEACH'S

PETREL: HIS NURSERY ON

LITTLE DUCK ISLAND

By Arnorp Woon

Welh Phofographs by ke Author

ITTLE DUCK ISLAND. nine
miiles south of Northeast Har-
bor Alount [Desert  Island,

Mame, ts the nesting place for three spe-
¢ita of sea Wirls—the herring gll“, the
black guillemot, of seén pigeon, and the
Leach's petrel. also called white-rumped
or forked-mled petrel. s iw[il.l:h'!]

aboiut half a witle Tonge and a third of a
mile wide, partly covered with scrub
pines, onderbrosh, and wilil easphérry
birsdhes.  Althouph it= shores are wvery
rocky, the mterior is fairly well covered
with sall, which ts, bowever, not deeq, as
rokov Fidoes ore o be s=een in all direc.
tioms. Among the birds above mentioned,
the herring gulls, whose rockery is well

1y

known and who nest there from May
until Aungust, are o be seen by the thou-
s,

| doubt if #t = pencrally known that
the petrel lives there at all, though, as a
matter ¢f fact, | think | am conssrvative
e saying that ten petrels pest on the
islamd o cVery ;1:|]. Whale this tslandd
8 oceasiomilly visited o the davtime for
the purpose af secing the gulls; one would
never know from any oodward sign that
the pelre] 1= in point of numbers the chiel
mhahbitant

| hnve [attle Dhack Island a

vistteed

nomber orf gmes, o studied  the -
riswa of the petrel, which are found there
in large munbers. Theése burrows or

BLURHNAY OX

A FETREL

FHE GROVXD

'ty ENXTIEER

LIE

PETREL
THE. XEST

VEE FOREGROUND 1S AWy
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A PETREL

tunnele: are found: i the mnks anil on
the grouml ‘o under rocks all over the
islasl.  The petrels are especindly  fomd
af making them among the taspbersy
bgshes, probobly becavse of the fact that
the ground is softer there, and conse-
quently vasier to tunnel.  The tunnels
are from 18 to 24 inches:in length, with
at least one turn, and descend at an angle
of aboupt 30 degrees, At the end the
tunnel i slightly enlarped or scooped
put, and a few straws and blades ol
gritss gathered in a little heap constitute
the nest on which the bird lays its one
egg,  This egg is about ome and a quar-
ter inches in length, white, with small
fatnt redidish=-brown spots on the large
end, and is very fragile.

Che of the birds 1% alwayvs on the nest
during the day, while it mate 35 far out
it sen 1 =y far out, as the petrel is
very, rarely seen near the coast.  Some
arnithologists have stated that the malé
bird tmually sits on the nest doring the

NLUEROW

A A BANK

dav. While 1 am not in a pomtion
actually to disprove this, | doubt if » is
the e, my belief bemmg founded upon
recent ohservitions, when spending  the
might among the petrels watching their
nocturtal habits as they retorn {rom sea.

Their burrows or tusnels will  just
adinit the hand and arm, amd 1f one has
a fairly long reach one can w ithdaw the
dtting bitd from the nest. They are
comparatively tame, although, as a means
of defense againet any intruder 0 their
nest, they will emit from the mouth about
a teaspoomial of a reddsh-brown Mt
which is most pungent and of o strong
mnusky odir

When browght mto the light the birds
seemin to bé sounewhat blinded by the
brightness, and for a few moments will
pose most considesmtely ; bint they shortly
beeome nsed o the change, and will work
tholr way clear- of the long grass syl
nther dbstrpctions wuntil their wings are
free, when thev take to fight. Un'the
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THHE]
ground  they are nwst awkwand, their
very long wings, together with ther

wabbed Tect, mterfering with thowr prog-
eSS,

Tle nielit that 1 spent on the island
gave me a_better opportumity of watch-
ing the habits of this hirdl than 1 could
have obtained in any other wiyv.  About
diick 1 walked to a certain spoy where |
tnew there wis 2 larpe number of theit
bhirrrawe, asel | =at dowr ‘on a rock to
avenit Hielr retitrn from sea.  There were
birrrows within four feet of where 1 saf,
and | u',u'--ululurl with much interest as (o
whiit effect Iy b |'|rrr_1'1n1|r'- woilid
ove o the *--.'1'!1§'i:5l5*- wlien ‘-|Jl'it' moftes
returmed,

Y hont this time hundyeds of gulls were
returnitg i the islamd for the mght, el
before me sitting on the rocks and flv-
me i (he air, were thousands of  them,
making the twilight huleous with ther
evintininl  sereeching  and  erving. As

WIJLT PETHEL [N ITAND

soon as night settled down, they in furn
founil roosting places on the rocks near
the shore. and their eries became more
and more o, until ot last the occa-
sional note of bt ohie or twp could be
heard, showing that neacly all the hirds
wWers ;]__-.'ll_'l_:ir_. l:]Igl_':II_ i taiet Ef_r'r' LII'I[1 @i
was <tifl, and a death-like siience fell
apot the ishand.

Hardly had | tire to apprecale the
reliel from the hiours made hideotis by
the notse of the gufls, when from far oo
aover the waler there floated in a strmEe
anvie. which | knew at once st be that
of the petrel,  Losder and lowder this
grew, until #t last two hirds Aew
over my head, sailéd amound me, all the
LAt |'.|I:c-|'i'.'l_'. I:|'H'=T '-=-!ilr1r_ -.'l.i'h]. :_l|I'I|| IF1lt -

f g

tural call. These tan Dirds saddeniy
disappeared i the darkness, shortly to

rotiiens with humdeeds and hundeeds of
their leind. ] the whole might  seemed
alive with them, flving with bat-like me-
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tons, each one orving out in the same
nites and kev.

They swooped down on me and around
me, 1 one instiunee brushmg my hat with
their wings. Thr.y nll geeried 1o be
laboring under the greatest excitement,
=0 great was the confusion, The whole
1sland had come to life again: wherever
one looked, wherever one went, the place
swarmed with petrel; and they had it to
themselves, for all the gulls leave the
fielids at might and roost on the rocks
near the sen, After some fifteen min-
utes another nate was heard, and an fal-
lowing the direction from where it came,
I was led 1o one of the burrows, st the
entrance of which stood the bird that
had beey on its nest all day, calling to its
mate wmony the hundreds Qving areund
an & most plaintive, sad little note.

fhey seettt to have absolutely no fear
of man—in fact, to ignore his pres
ence—and will meet therr mates alminst
at one's feot.  After watching them for
some time | returned to my tent, which
I had erected on a wooilded knoll, where
I had not 2een any of their lirrows On

arriving there, bowever, [ was greatly
sitrprased 10 B 4y many peétrels-as 1 had
leit behind, and it seémed as though they
came onl of the ground i every direc-
tion like <o manv ants.

Sleep wasd impossible, so gréat was the
notse they made; bot it was a different
note froen the one they uttersd when ar-
riving—a constant twitter, ending in a
deep chirp, never ceasing for a moment.
During all this time the hirds were fy-
ing about, troly the busiest, most active
little fellows | have ever seen.  Just be-
fore dawn they suddenly stopped, amd,
on fooking out of my tent, | t[cluml thev
were gune, evers one of them, quicker
even than thev had eome, six hours be-
fore.  Hardly had T returned to the tont
when the gulls awoke, and reigned s-
preic for  another day., One might
almost e led o believe that the petrel
timie their arrival and departure by the
hours during which the gnlls are silent,

| am inchned to believe that the female
bird usunlly =its on the nest. and that her
mate 12 the bird that is bhunting fir ot
sea, returming at mght to feed her, husy



THE

in that cceupation wntil dawn, when he
1% off again,

They have three very distinet calls;
one might be named “heralifing ther
arrival™; uanother, when culling ther
mates th their respective homes, “the
song of greehing,” and a third, when
they sre fiving about their nests, “the
feeding notes.

After thewr departore m the morming
the atmouphere 1= impregnated for 8 few
hotures with the odorf of musk.  They
must ¢nut this lgomid while: Bvipg abomot
their nests, for the bird has po odor be-
vond a slightly oilv scent. Perbiapis it is
an instinctive  habat, to make the sor
roundinps abjectionahble to any of their
poszible  encmies durmp the nesting
S50,

The voung are hatched dyring the lat-
ter part of July, and by September 13
they are gone, not (o oreturn oot the
following vear. The voung are  com-
nletely eovered with the finest kind of
motse-caloret] down, and in the hand re
semble a ladies’ powder-pull, both in siee
and texture, The parent birds as a rale
leave the nest during the dav atter the
vering are hatched, refornmgr at nighit
ior the purpose of feeding them, The
voung birds do not leave the nest until
they attain neariy: their full growth and
plumage,

While the thores of the Bav of Fundy
are the princapal nesting-places for this

COLOSSAL

By CALvi
iy

ALTIMORE, one o1
anid most angocratic cities of
this eountry, has nllowed itelf to

grow toa size of 700,000 people without
A sewer systemn, depending on the old
methods of dia'[u'un.in--' of the sewame by
nwans of cesspopls and ptherwise,

In order to protect the ovster trade,
ane of her pireat industries. aronnting

the oldest

LEACH'S

WORK
v W, HeENxDrICK

Exgixiitg. SEWERAGH COMMISSION OF THE CITY

FETREL 365

LEACH

EGG 6l S PETREL: NATURAL =IZE
hird, Little Duoek [sland certainly does
its share as 3 mursery for the Leach’s
petrel. Thowsands and thonsands  of
these birds peturn to rear their voung
where they themselvds were hatched.
One maryvels at the tnstinet whach gmides
them on o §i EEY T|i|:._:||'|'r_ from several hiin
cree] miiles ont at sea, {o A small pot on
the ocean scarcely half a square mile in
size, and on @ course stripnter than any
ship oonld be steered. Upon arrnval,
each Hier siraight to s own barrow,
althooeh there are a hondred vext to s,
atil to the human eve sl look alike
Merlmips 1t 8 thi= same nstinet which
hrings hack the young another year o
build their nests, as their ancegors have
donie, on the cliffs ond fAelds of Little
Phick Esland.

IN BALTIMORE

OF BALTIMORE

to some fifty millions of dollars a vear,
the State of Marviand has recently
rassed laws forbidding the discharge of
sowage inta the l:.hr*i.qw.LLc Bay or its
tributaries without fist purifying it
This: has brought the city face to fnce
with one of the most stupendons engi-
noering projects of modern time—i, ¢,
the installation of a storm-water and o
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COLOSSAL WORK IN BALTIMORE

seT

THEATHING OF

sanitary sewerage svstem throvughout the
sireet= and alleys of the entire city, carry-
ing connections to each imdividual house.
This public work i3 being hondled on a
very broad scale, and is being pushed to
conipletion in & most rapid aml bhusmess-
like tmanmer.

The citv expects to  spend about
Son,000,000 in disposing of the stérm.
water <fatraee and corrving thie sewage
to great disposal plants, in’ wineh the
sewave will b hFl'uLj!I: t a sinte ol 1-‘.'.r;.-
fication equal e drimking - water before
discharging it nto e Chesapeake Hay

by CArrving vt 1||I--. :._'Il..l.l |.I-'I lell . SOETe

of the sewers ore of spch size ps (o Te-
mind you of the ones in Pans.

In order not to bave (o puarity the
storm-witer that falls, two sysfems; one

A DEEP TRERCH

for storm-water and one for seEmtary
sewage, arc bemg constrcted, amount-
ingr in all to about 1,100 miles in length.
This 15 some cases cawses [wo large sew-
ers of the different svelems o come to-
gethér on the same level, necessiatmgs
thio :'-l,'|'||1u111|||.g of one heneath the other.
The [:-:Ilurull.__fT.l.g-lJ . pegie 10 show= one
of the largest siphions in the world, con
structed along such unue lines as 1o
have caitged wide comment in the enpn-
nesringe waorld

The gredt trovhle with siphons i
brovugelt . about by having to make the
siphon large enongh to toke care nf a
heavy clouid-burst amd still be operative
durine the summer’ tow, wheén there 18 0
miere trickle; capsipng depasits (O accmu
late in the siphon. In this cise a baitery
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A COMPLETED SEUCTIH S

Ol pupes s user] 1 conmectim with dams,
the #mall pipe being fon the samner
Hows, wiuch keep 1t tnder pressire.
shonld o oran canse the How b merease,
it rises over a ilam, dischargmg nto a
|.'lr"._:l'.|"' |||]l|.'- '-'l.i[]lu :'ll!i”. .J.]J'-|1.|'IL'|: Eli.lll'." il| FE=
serve, with a higher dam (o take care of a
clond-burst, thereby putting &1l the et
under pressure, soouringe them out by the
water i the reserve arder, unt)] the fow
15 back in the small pipe, which pipe s
under constant pressure by the drv-
weather fow

Concrete i3 being wsedd to 2 oreal ex-
tent, and wonders e wing momlded

||i'|'.||:|I'r' :’l'n-l_' {'If_'l.' "..'.i.."'l TilF- cromuerete LA g=
i rucTion,
The =torm-water Hows directiv jnto

the harbor o to lomes Falls, a stream
[ ARSI I.]lr-'-'.l_.';h thie ey

Two-thirds of the saoitiry sewnee of

nF Tias OUTHEALT

SEWER

the ety 15 intercepterd] by what 1s called
the high-level intercepter, and 15 carried
by gravity to the dispasal works located
on Pack River. These works, when com.
pleted, will be capable of treating 300,
aoooon pallons a dav., The sowapge
irom the other third of the otv, ymmg
araund the lmrhor ntd below the high-
leviel intercepter: i carmed (0 o puomp-
g station by an east amnd a west Jow-
level interceqiler. t

There the sewage i3
lifted fremy abouwt 13 fect below tide, o
height of 72 feet, includmg friction, by
e pompe, each capable of' it
a7 SO0 L_::;L1]Illt~ s ohoy The phinto
graph pn page 308 thows one of the five
pumnps to be indnlled, now under eon-
shrvction.  These pumps hift the sewage
throngh 1irom force-mains o the  high-
leviel intercepter, whenee it flows by grav.

iy to the disposal plant
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The method of treating the sewage at
the disposal plant consists of hvdrohlitic
tanks, shidge-digesting tanke wnder still
water, stone sprmkling filters at a lower
level, consisting of beds of broken stone
f1: leet deep, over which the sewape is
distributed by means of sproys, then by
under drains js carried to setthing lasins
at a still lower level, and thence into
Fiack River, coming out practically pure
waler,

Between the séttling basins and the
river into which the effluent is discharged
there is a Tall, which is utilized to gen-
erate electricity used to rim pumps and
othior. machimery for various  uses
throaghout the plant.

Baltimore, in one respect, reminds one
of Rome, the City of Fills, and in an-
ather respéet it reminds one of Pomped
as she lnv looking out over her Beaatiful
bay umder a ::I-ﬁl: climate, the people
coriiing andl going.  When the attention
of the citizens of Pompeit was eailed (o
the dangers of smoking Vesuving near
by, the answer wonld be: “1t has never
given us any thouble, so why shoold we
wWOorTY

Just s the attention of the peaple of
Baltimore has been called to the lack of
sanitation, the reply hias been: "1t has
mever given us atvstrovble ; why shonld
we warrv?”  The Pompeitans were not
as smart as the Baltimoreans—they did
not awaken to a realization of ther dan-
rer until too late. while the Baltmoreans
have tisetr to the oosion by preparing
before an epidentic should compel them
to ddo s, The people of Baltimore have
been sleeping and working over a valcanoe
which, 11 once sthrted, wonld make the
city stand out: before the world n & man.
nier similar o that of 1904 but in the
place of fire it would e epidemic.

Beneath the surface there 15 an gnoder-
ground air  which investigation  has
proved is almicist as eeascless i motion as
that in which we move. Whenever the
grommil becomes heated it streams out
thratyeh the myriad pores of the earti's
surface o the sunshime; when the
vropnd coals, hack throggh these poces
riishes the aeral oir. Fvery wingd thao

THE NATIONAL GEOGRAPHIC MAGAZINE

sweeps the surface moves the air beneath
in great volumes,  With every rin it is
driven deeper down., The movement of
this boried atmesphere 15 slow, because
it mukl find s way aroand myrads of
soil particles which hlé:ﬁ: its poth, but it
2 0f great extent and importance.

It is renstmable (o suppose that with
thousands of septic tanks fltering Into
the subsol]l of a cty for vears and vears
thie under-groond arr would, in the
coirrse of tinie, grow foul. Each yearthis
would grow worse and worse, ontil there
wortlil be a breaking point.

The tien who were far-sighted enough
to rouse the people of Baltmore from
their stumbers anid begin this great work
belore 1t was started tn another way de-
sorve. @ monument ta their memory, 1
o ot know of a gingle instatce in his-
tory where o city the size of Baltimore
has at ome single stroke uttemiied to
wwer the entire city, treating its enors
mons sewnge by the most modern meth-
ouls, both as to disposal of its storm water
uned prariiving its sewapre aloiost to drink-
U WaEter, '

Ity the sewerage system being  con-
strttcten] in Baltimore evety known latest
tmprovement is being used, besides nn-
mensts improvements which have been
designed by the engincers 'of the com-
ARSI, _

Chie of the greatest difficnlties enconn-
tered has been the vist number of on-
der-ground  obstructions:  beneath  the
streete of the eity.

I'n fiecent acddress mmide tothe Society
of Civil Engmneers in Washington, D, C,
I stuted that the sew problem as a
world factor is forcing i=elf to the front
very rapidly, and our country s ap-
prcaching a point where it will have to
dea] with the sewnge question ona broad
scale.  As mivers myn from one slate to
dnother, the states canncd deal with the
problem  without clashing, and it will
snom have 1o create a National Sewagre
Puoard stmilar o those abroad.

We have heretofore, on aceopnt of the
vastiess of our country and the size of
ouf rivers, simply disposed of the sewape
m the most economical manner at the
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time, regaridless-of results; such as dump-
gz it direetly imto lakes and rivers, This
has been o short-sighted policy from the
fact that large expenditures have bheen
entercd into in the way wi sewers, which
will necessarily have to be readjusted in
order to conform 1 sanitary laws now
heing passed requiring the treatment of
!-EWI:Et before discharging it into rvers
or lakes

373

The city of Baltimore is showing the
sme progressive spirit in handling this
preat  sanitary  problem that she has
shown in many other enterprises of
worll-wide interest, causing citics all
over the world to send committees and
engineers to stidy the plans and methosls
of prosecuting the work, which in mag-
situde, chnracter, and rapidity of execn-
tiom gtands unequiled.

THE WORLD'S MOST CRUEI. EARTHQUAKE

By Ciuarres W. WricHT
Opr i Usrbien STATES GEOLOGICAL SURVEY

My Wright wos zead to the region of the recent Sicilion earthquake by the
National Geographic Soctety to make guch dtudy and inpestigations or @ weelk’s

siay at M exaina and Regnio swould pernt,

N carthguake such as the recent
one at Messinag is n catastrophe
of the first magnitude. Tt will

be recorded wn history as one of the
workd's greatest dispsters, though viewerd
geologically it represents a sudden dis-
placement of probahly only a few inches
in the earth’s erust amd 15 of less inpor-
tance than other earfhguakes durimg the
last ilecade

Az p penlogist 1 have always had a
desire to witness the results of an earth.
quake, if not at the time of oteurtence,
then directly afterwaril, <o as o sce tot
only the peologic changes, but the vast
destruction (0 the sumounding country,
as well as ite effect on the mbabitants.
S0 the opportunity  to wistt  Messma
throngh the eourtesy of the Dpard of
Managers of the Nationzl Geographie
Society was gladly accepted.

I reached Sicily the middle of Feb-

ruary and spent n weelk theree No oae-

cottmaodatinns heing available in Messina,
it was necessary to go to Taormina, just
an hour’s ride by train, anid a remarkable
contrast it was to leave the dust anid
desolation of the fallen eity at suncown
for the most glovious ganden spot e all
Italy.

Fefore discussing the disaster, livw-
ever, let 'us first glance throngh our
Baerdeker {0 learn something of the cities
andd thelr population: also of the inius-
tries and commeree of this part of the
Mediterranecan.

Those who have been fortunate eningh
by vzt the north of Sicly will remember
the indescribable charm and fascination
of that entire section. Towering peals
rigse from cach side of the straits of Mes-
sina 10 elevations of to Hooo feet,
atl chisgecting thelr gpradual doping sides
are canyob-like valleys which broaden
mto wike flats at tile water.  On these
pravel Huts, o benches, above sea-level
the ciies of Messinn and Regmo are s
atedl, and higher up the valleys many vil-
lages dre scattered.  In these vallevi and
on the flanks of the hills orchards of
lemons, oranges, aml pomegmnates are
cultivited @ ntsty almond trees and vine-
vards, which, when in blossom, refresh
the while famd with their foagrance.

MEBSINA I8 TIE REST HARBOR OF TTALY

Muosinth, now known o the whole
world, fe a la ariport town in the
northenst corner of Siclly. The approach
by stepmer is of remarkable heauty, the
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cily rising amphitheater-like {rom
the wea with & daezling whiteness
of Itmses alony the water front,
which present 3 pictuyesque con-
trast to the dark, rocky hills cap-
ped with castle riins amd forts
m the hackground, The harbor,
whicl ts shown in the general
view of Messing, s the Inrgesi
ami] =afest in the Kingdon of
ltalv. 1t i= pter 3o fathoms
deep, spacious, well fornished
with quays, antd defenided by a
fort and citadel,  As minny s
500 vessels call hiere anmualiy,
hrinFin_g whesit, cotton, wool,
harlwiee, ete, and taking awiy.
eargoes of lemons; oranges; ak
momds, =Hks, wime, eswence, i,
etc.

T the ety itself, which  con-
tained about 130000 inhabitants,
were several wide,  handsome
sireets, meluding Corse  Gam-
baldi, Cavour, and Vittorio Em.
manuele, all of which are pawverd] with
granite blocks amd omamented  with
statpes and fomnining.  Interspersed Te-
tween the houses or occupying prominent
comers were over fifty churches—ihe
most ancient being  the Duomio—z a-
lazzo Reale and Palazzo Municipali | abo
a large hospital (Ospedile Civico), a

custiehouse, (Dogana), and o thenter

i owhich Ajda was sung the tight before
the catastrophe, Tt was a live city, the
harbor and pier being osally full of
hoats sl people, and  every howr
hronght @ trainload of freight v 'be fer
Fkd acrozs the strait= or Toaded direct
for shipment to foreidn ports.

lrs hietnrital record of over 2,000 NEUrs
includes hombardments during the Pomic
anil Roman civil wars: also by the Goths
and Snracenss; 4 loss of 4ooon ithale
itnnts by plague n 17405 an almost cotre
plete destructinn by earthguake in 1783,
with o death/roll of 25515 andl property
fnss of  S26,000,000;  annther "rmmhnni-
et i AR amd another lose of 16,000
by cholern i 1Bsy.  Tn a memeir hy
Deodat e Dplomen, publishal i 1785,
thic earthipake i< described as follows:

Showing peinciphl beildi

SKEICH NP AMESRSISA

o
the city wall, and ackde-
shaped larbor

“‘I'lie destrictive shoek of February 5,
1783, was snlden, instantaneous; nothe
g, preceded it, nothing anmosmesd £t it
broke forth aml destroyed at the same
moment: it did not give time for fight
. . alarger pati of the misfortune
of Messing can be ateributed to the lagk
i HITIII:!IiI‘.j.' i the structune of the basilid-
s .
Both of these and many mire of [Dilo-
mites stalements are equilly descriptive
of the recent lisaster, Subséyqnent vic-
tent enrth TI"EITI‘THITEF- ocourredd i 1894
artel 18, the last important one Leing on
Septtmber 8, 1905, amnd causing a death
Pl sk 529,

i tlie opposite side of the straits is
Regely, a seaport of Calabrin, to miles
sothenst of Nessin: Ity too, wasoa
flontrishing, opulent oty of 43000 inhal
wants, with spaciois steeets amd Teri
tiul tnpldhngs and' o history similar 1o
that of Messina,  Salln, Farn, San Ui
varinl, Cmtond, Pellars, Terresa,  and
Scaflita are other towns which bordet
this lexuriant -|'l1ut‘r—|J.I1f sl witich nlse
sutfTetiod destroetion.



CEORSO VITTORID EMMMANDELE LOGRING XOETH ALODNG WATER FIOORT [5 MESSINA

Showing- the loca] dsplacement of the quay, even belivw water loveel, and the destroction of
the fumons Palseratn, "the pride ol Messing'
¥iA PELLICANKO TOOKING SOFTH ALONG WATER FROST TN REGGIN

showithg destructnon to blding amd tetoporary quarters of mbalatanis I the foregromig
lics a grard giano amome the rui
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THE CATASIROFHE CAME WIHEN KVERY-
DNE 'WAS ASLEER

The earthiquake ocedrred on Monday
mrrning, the 28th of December, at 5.23.
while it was still dark and most of the in-
tabitmts of the unfortunate 1owns were
still sleeping. 1t caume withoit waring ;
the <hock wos intense and widespread ;
it lnstedl 33 secunds, and during this small
space of time most of the stupenpdons de-
struetion of life and property took place.
For several weeks preceding i shght
shocks were folt i ibe vicinity of Mes-
sina, and subsequent shocks of consiler-
abile magnitwle occurred on January 2, at
.40 poom,and Janwary 5, at 12210 p. 0k
The miensity was greatest at the narth
entrinee to the straits, and s amphiude
beciime rapidly less with increasing dis-
tance from this central poant.

The vasiness of the catastrophe in loss
of life has hardly a pasallel i the his
tory of carthquake tragedics, and it s
digmh indeed W conceive such an over-
whelnming disaster in so short a time.

The submarine cable was broken amd
all telegraphic communication was. cut
off, so that the first news of the disaster
was dispatched at the time by oné of the
torpedo boats Iying in the harbor. 1tim-
mediately got up steam aml Taced up the
Calabria coast to find 4 telegraph stanion
intact, where the tale might be told and
the call for ail given. All this took
thye, and it was night before Rome
learned of what had happened i the
southern portion of ber peninsula.

The terrible news then traveled 1o all
parts of the world, but they were only
first reports and believed by most readers
to be much overestimated. Headlines
then appearedl in the néwspapers giving
impossible accounts of the disaster; the
whole coast line was reported to have
beetn altered and ddjacent towns swept
away ; it was said that deep chasms ap-
peared in the ¢ty streets; that entire
arcis were overturned ; roads and mmil-
ways twisted and bridges uprooted. A
grand eruption of Ftna and the disap-

pearatice of the Folian lslands were also.

<ing and ‘12 to 15 feet la

31T

vividly pietured and the subsequent tidal
wave and destruction by fire exaggerated.

But in view of these mythieal state-
ntenits, that of the great destruction of
peaple, the most heartrending of all, was,
alas, not falsely reported. Though it as
mot possihle even now 1o state accurately
the Joss of life, it 8 probable that the
death ol of Messina alone will teach
10000, that of Reggio 20000, and of
San Giovannt and other villages 30000,

(e survivor tald me that he was sud-
denly awakened by a lowl rumbling, with
the sensationy of beéing lifted up  and
swaved back and forth m the arr, pnly to
be fet down again by jerks and jars
Anather, who was on the street at the
time of the earthquake, said that he hrs
leard a fow, whistling sound in the dis-
iance, which gradually Erﬂw louder and
londer. and hnally broke forth mto 7
rar, The earth feemed o move in all
directions at vnee; and it was mposstie
to stand.

Soon after this bewildering blow,
which was accompanicd by thunderlike
rumblings of the earth and the crushing
nofse of falling towers and buildings, a
dead silence spread over the aity, only to
be broken later by the shricks of the
wounded. It was pitch dark, and eyen
the corner street lights were extinguislied
hecavse of a breaking of the gus pipes.
[t was raining and o southeast wind was
blowing: The uninjured rushed to the
streets, but knew not which way to tur,
and stood abott helpless amd nﬁm with-
ot elothes.

THE TIDAL WAVE WAS NOT PARTICULARLY
DIETRUCTIVE

Directly after the shock the sea re-
veded n short distance from the shore,
but soon advanced in in' the formof a
foaming tidal wave 8 feet high at Mes-
ph at Reggio.
At Messina it washed over the neck of
land forming the harbor, destroying the
breakwatér, leaving simall hoats stranded
high above the shore-line anid dasling a
Ruceian steamer of 2000 {ous [rom its
berth in the dry dock back into the bay,
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where it sank. Tt flowed over the city
qiay, washing away small eargoes of
freight and many crates of lemons, and
cven extended into the buildings along
the water front, A few people wlo hap-
pened to be dlong the quay at this earlv
howrr were hurt, and it s possible that
some were carried away by the water,

At Reggio still greater damage wis
done by the waves, Freight cars stand-
g ready to be ferried acrdss the straits
were averturined and the wharf wrecked
even more seriously than at Messina
Leaving this immediate aren, the wave
traveled southward to Taornuna, Ca-
tarmin, anil Syracuee, even reaching Malia,
where it armived 115 minutes after the
earthguake.

Fire also broke out in several places
about Messina, being catteed principally
by the breaking of the gas pipes, but
there was little to hurn, so that this ter-
rible agent of destruciion, so evident in
the San Franciseo earthquake, had a re-
markably poor field to gain hesdway.
The Palazzo. Municipale, the Hotel 1'ri-
nucria  and  other  buildings  scattered
abiout the eity ennght Gre anil smouldered

THE NATIONAL GEOGRAPHIT MAGAZINE

for a while, it were soon extinguished
by the rain, whicl drizzled for the firs
foew duys after the destroction.

THE AREA OF DEVASTATIHEN

The area of maximn destruction, as
medicated vm the accompanying map, ex-
tenuds from Terreda to Fard, on the Sicil-
i side, and from Lazzaro to Scilla, on
the Calabrian side of the strants.  In all,
ahont 200 wwns and  villages were
wrecked to a greater or Jess extent
Withiin this drea, however, the damage
was pot umiform, as many. villages up the
valleys, amd even some alomg the coast,
were only slightly afTected,

In the cities of Messinn and Reggio
rows of houses are standing which at
first-sight appeat to hiove been saved, but
befind these facades they are a towm]
wrick, Probably the best example of
thi= i= the beantiful Palarzato, which
was the pride of Messina: On the other
hantl, some hiildings are only deprisedd
of their front walls. leaving exposed to
view the interiors of the rooms with
overturned chairs anid wall  pictores
shiphtly our of adjustment.  Libraries,
minwseript, letters, all kinds of fumiture,
including grand pianos and ol paiutings,
e seattered] throughout a debrs of rub.
e and plaster, and buried beneath it all
lie the bodics of those who ploried in
these possessions.

The shoek, of course, was felt at Taor-
mita, Catania, Palermo, Syracuse, amd
other towns within a hondred-mile ra-
dins, awaketing anil frightening the in.
abitants, but the buillings themselves
were tot  dama Nevertheless, the
cifect of the earthquake on the beaotiful
cities of Sicily, dependent as they are an
the tounst trade, has been great, for it
has deprived them of one of their means
of hvelibopd. The world of travelers
has been frightened away from this glo-
riotts tsfand at this eritical moment when
it meeds them most. The hotels are
cipiy. amld the gnide or eabman einnot
earn lis hira nor the Aower girl her solido.

WK F NELIEF AND AID T SURVIVORS

The tarpedo hoats md the battleship
Piemante of the Tahan fleet were in the
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INTF i YEEWY GOF THE NDITOMO AT MESSINA SITOWING TOTAL COLLAISE

Everythung i the chureh was burhed deep under timber mul tile. even the large bronee el
Ut b the altar aml sanctuaey eemsaba ninet

TR AOSPITAL IN WIICH 200 PATIENTS PERISHED



R T DUOMO AT MESSINA SHOWING HOW OF SAINTS, fOME HAVING DEEX

PIEROWN 00T CF THEIR RBERTHSE DY THE SHOCK

Boamtiful eolumnz of gramite amd porphyry e in the doregroomd

FETL i) 1F SaW EALTL TR e A SRR i &ERAD B AT PRSI TINGS WILIa
WERE SAVED
fan rt treasmees. of whreh Messmn had s share. wete destrosed. U Tha
Wesirnn, only e remalne  stimding

B0 ChLrcanes 17l
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BIX COFFINSE, EACH CONTAINING

harbor at the time of the earthquake,
and their crews, with the few panic-
stricken =oldiers of the city, were the
first to Jend assistance to Messina. The
next morning at davbreak the Theropia,
a zvorth Dserman Lir:l_'l..'l'_T boat, satled into
the harbor and soon after §t carhe the
Russian wairship Addwiral Makaro/F. The
crews Of hoth ships turned ammediately
to the task of resene, and that afternoon
the Theropie, lTaden with wonmided and
refugees, weghed anchor for Naples.
Cin the 3oth the English mun.of-war Swue-
edie and others were dispatched From
the Heet at Malta 1o jomm the rescuing
parties, and ltalian warships were sent
from Naples and Sardinia,  The sailors
were orgaized i small gangs with an
officer in charge and worked guicklv and
heroically, some losmg their Iives m the
‘L'l'llll"ﬂ"!'flr 1% B H‘ihi:rb

Help did not arrive at Reggio antil
two days after the disaster, its fate being

TIREE- THTS, READY FOR - TURIAL IN
CEMETERIE INGLESIE
Uinder the mound on the night 7000 bodies are sad 1o be baared

unknown even in Mession, a5 both rele-
graphic and railway communications
were destrayed,

Twenty-tour hours after hearing of
the ealamity the King and Queen of
Italy departed for this scene of disaster,
and their presence alone gave courage
and hope to the distracted, while their
personnl assistance m relief work: in-
spired others to do their utmost to succor
the wontnded and starving. Troops were
aso-sent in from Catanda, Palermio, andd
iroam the mamlanel as far north as Ge-
ok, bat withoot sufhetent food supply
tor themselves, and many suffered hbe-
cause of i, though all showed cournge
and endurance. Hardly a building was
left in Messing fit for shelter, and the
rain and winds added much o the se-
verity of the soffering.  As every minute
meant a life, all else save rescue was neg-
lected, even to the burving of the deadl,
sl both saflor and soldier worked far
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into the wight, often without fpod or shel-
ter.  The wotttided were remioved brom
the city as [ast as possible by boats to
Naples and by train to Padermo and Ca.
tanta, where they were chiped for m the
hospitals, hotels, and private howses,

Systemutic refief work was not in-
pugurated ontil 3 week after the nis-
forfune, when the dity was divided nto
three sections, each in charge ot o detach-
ment of soldiers, who camped m the
wiublic parks, Food and clithing were
distribatted to the sitrvivors belompng to
cach sectton, bot the main work of ‘the
serlidrers wis 1 assist i Jliggiluz: ndtl thioede
still under the ruins alive, ‘ad, worst ol
all, to-guapd the places aml people agamst
thieves, . The earthguake opetied  the
priscnt doars, amed many of [aly s grent-
eat eriminals were hiberated) Thes mime-
duitely =ot to work robhing the dead and
the adving, =0 = to leave the city, with full
pockets.  This  ahumeless In-b:im_{ Wi
aoy gt to ancoend when the soldiers
were ol charge, the offenders being
shint ot the spot.  Dlozens of stich thieves
are catd o have been killled

In regard 1o the suyvivors, i 15 saud
that they behaved like children. ranning
about the strects, aimlessiv sevlang Toodl,
and ton stapid to leave the town for
the country, where they conld have
fonmd both foon] and shelter.  Ume of
the strikwng features wlinch 1 conld not
help noticing  was the apathy of the
stifferers. their dazed expression g
amazmg  resignabion fany idonbtless
are hearing- their sorrows bravely, bt
some eeom (0 e omentally bemombied

Little of the actual suFermg will ever
be known, and locky were those who
wiere jnstamtly killed, A= =ome were
bromglit alive our of the roins atter two
woeks, there were many probably. whn
withstrwd wrtgre and stsrvation for pt
least a week hefire they werd relieved
1|_'. denth.

PURIED ALIVE EOR IR DAYS

Francesen Munssale, a voung lail ol
ten, shown m the prictdre on this page
a1i] hiis twoststers, Giiovannima amnd SNatas

ik, 14 sl 06 vears of age, pechably

S8

FREANCESCO, THE LAD WHO DUOG MITMSELF
GUT oF TiITE RAUING OF MESSINA,
WIIERE HE AND HIS TWO
SIETERS WEHE [MIPRIs-

ONED FoR IR pavs

ol the most remarkable expeniences of
any. survivors, It was my pleasure to
meet them on' bonrd. a freight sleamer
through the kndness of its capiam.
This s their seermpgly oredihle wale:
“We were -.pr.:nj: i A larpe room on
the wromd flooy. Our houke collupzed,
killing: onr mother and mmpnsomng: us
Providentially, in the game room there
was food which we had porchased for
New Year s feast—ips, cookies, a
A of ohlonz a botile of vipegar, and
hesides these there was:a =mall harrel of
water into which a large bottle of oil hed
tintibledl and been broken, bat the orl was
not lost.  On these provisions we lived,
but were never very hungry.  Fresh water
ati]l frésh oir wére what we wanted most
The room was quite dark, and althoogh
there for 1R davs it hardly
aeeiied more than tour.  Finally Frn-
cesco began pounding. the plaster wall
vith a enbbile-stone, breaking it down bie

the

e U
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THE FRIMO O

by lLit, unid there was an opening large
encigh for him to scramble throagh into
the adjoimng room. and up over the
dehris to the surface, where he was
hailed by an officer. He tald has inered-
whle tale and we were all rescued.

Their ftather was in New York at the
sitne, and after Jexrmme of their saiefy
he wrote that he would start on the Ke-
public, the fate of which they learned
later. Thev had not had forther news
trom o, But antoipated. his arnival
every dov, Each suevivor ad Big own
tale of woe, andl many of these have
been presented in, recentl nipgannhe ar-
ticles.

\ greal sorrow, but not ane of siitfer-
ing, was the death of Dr and Mrs Che-
nev.  The search for thelr bodies wis
.‘u'.g'un by lialian soldiers, who were re-
Heved Iater by American saflors.  Both
houdies were fornd oo fanoary 15 m bed,
and death bad evadently been mstanta-
L] s, -

Thongty the
ot arrmve im e

Vmerican war ships il
vicimity of the earth-
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dquake untfl January 1o, somewhat fate
to lemd any grear assistance, still the
effect of the 1}'"T|‘H.1.||'11.‘ exXpresscd l.lj-' the
President, the magnitinde of the som ap-
propriated by Congress, the prompt ofier
1o send the fleet imder Admiral Sperry o
Mesdinn, the activity of Ambaszador
Ciriscomn i the relief work in Rome and
that of the American Eed Crose, all in-
spired areditable eomment o the [talian
newspapers and gratitude i the hearts
of the pooplé

since the dav of devastaton the 1l
n army hac done noble work m aceom-
pltshing the task belore it, amnd both the
soldiers aml smilors deserye BTCRl credit
furr themr bravesy and endurance

COMPARISON WITH THE SAN FRANCISCO
FEANTTIOUVAKE OF 100h
v San  Francisco the earthijunke

causedd little loss of life from  talling
structures  anel  the houses lety fitle
debriz, The muin problem was fire-hirht-
ing, securing order and safety of life and
property, supplying fuod and water o
350,000 and shélter to 175,000 poople.
Telegraphic amd radway communications
were not destroved and notification of

disaster to the rest of the world was
prompt. The army and mavy m and
pear the ity were anhure, and with them
stipplies  were  made  available  amd

prompitly distribiuted,

\t Messinn  and Regpio the initial
chock cavsed the principal damage, and
the loss of life was due mainly to malthng
structures, the loss by fire being unompor-
tant.  Telegrapiue amnd ratlway  commu-
nication was ciit off aml aszistanee had 1o
¢oine by sen’  The armiy and uavy in the
viciity suffered heavily, Messin
two-thirids of her garrison and all sup-
plics.  The probilem was to rescoe anid
care for the wounded, tie establish onlder
and =ity o lite and property, to 1=
e i the dead, and give food and water
to the livite, a tremendous task, fnideed,
wlen one views the vast area o1 destrie-
tan. 1 hus we fimd that while the huld-
iug~ i S Franci=oo weére more prop-
erly  constrocied 1o withstand  shocks,
those in Messina were better able to re-

crut alestruetion by fire

[
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A FACTORY JTUSET SOUTH OF MESSINA
The top of the chimney was thrown to the sontheast

MTAZEA DOCANAT MESSINA

"same buildings are emly deprived of their front walls, laving exposed to view the interiors
af rooms with overtarned chairs and wall pictures sightly out of adjustment™
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PIAZZA IMMACULATA AND CORSO CAVOUR, SHOWING A MONUMENT OF GOOD CONSTRUCTION INTACT AND HUILOTRGS

oFf POOR CONSTRUCTION TOTAL WRECKS
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WRETCHED TYPE OF BUILDINGS

Architecturally many of the buildings
of Messina were superb, the cffect of
strength being emphasized by massive
walls and columns. But when one in-
vestigates the details of construction and
of material used both fedtures are found
to be deficient. A worse type of struct-
ure within an area frequented by earth-
quakes is difficult to imagine, The
houses, which wefe from two to four
stpries high, were built of round cobbles
or ubble eemented together with a poor
moriar which is sadly lacking in Et::;ﬁ :
even the walls are not bound t T,
the cross-beams for a foor being set in
rows of indentations left in the wall at
the time of construction. On these cross-
heams, which are often cnly wooden
poles, the tiled floors are laid, and the
roofs, too, are generally covered with
heavy tiles. The effect of the earthquake
is quite evident ; the walls of the buildings
cracked readily and spread sufficiently to
permit the heavy floors and roofs to f;':ib
to the ground ; the walls thus being freed,
subsequent shocks cansed them to tumble
on top of the already ﬁiﬁ:ﬁi’:ﬂ_‘,‘ wrecked
building, completing its destruction. Thus
they collapsed amid suffocating clouds of
dust into a hideous conglomeration of
rubble, mortar, and formiture, forming
regular deadfalls for man.

HOW WILL, MESSINA BE REBUILT

In the Ttalian Parliament a week after
the disnster it wns =aid that *'Messina
ghall rise again." This beld proposition
was applatided vigoronsly and initial ap-
ropniations were mmmediately  made.
Int it 15 not enough to make propodi-
tionz and endorse them with vigor,  Over
three months hove passed simce the dis-
aster with no dattempt to rebuild, A com-
m:zsjon, consisting of seigmologists, ge
ologists, and engineers, was formed to
determine the questions when, where,
and how reconstruction could best he
accomplished. They are still debating
anil it may be months before any definite
steps will be taken.  Messina is one of the
essential ports of the world, both from

a whole fleet may hide in safety.
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cominercial and military standpoints. Its
strategic ittion, like Gibraltar, com-
manis a sﬂui:]?'s. highway and in its harbor
Amy
ope knowing its situation eannot doubt
Izt that the risk will be taken and a new
city built.

As to “when” reconstruetion shall be-
gin there is little difference of opinion,

the answer héing “as soon as possible.”

The first necessity will be to remove the
present debris, which iz estimated to
amount to 1000000 tons. From this
mass of wreo there are still about
40,000 bodiés ta he recovered and buried
before the place is even fit to five in
Thus to prepare the present site o that
construction work could begin will take

at least a year and probably longer.

The secomnd question, “where,” cannot
be answersd wmtil careful scientific in-
vestigntions of the enbire area now in
I 23 have been completed, and even
then the selection of a site will necessarily
be governed by the military and commer-
cial uirements. 1 have heard sug-
gmcﬁﬂr a possible site the area just
sonith of Gazzi, about 3 miles south of
the harhor, as here the gravel bench is not
deep and the huildings: did not suffer as
mitch danmee as those at Messina, The
slopes of the mountains where solid rock
foundation ccours and where small vil-
lages werd pnhurt have also been sug-
gested, but such asite would not be prae-
ficable from a commercial viewpoint.
This selection of a new site is a per-
plexing task, and in the end the property-
owners and the sentiment of the people
may prompt the rebuilding of the city on
its present location.

T'?l1i5 second question decided, then the
third, the most immportant of all, will have
i he carefully considersd. How should
the city and towns along this unstable
coast line be rebuilt?  To begin with, the
streets of the city should conform with
the direction of the straits, which i= said
t beé parallel with the direction of the
seismic wave, for it was noted that build-
ings along streets which run diagonally
to this direction  were more greatly shat-
tered. It was also noted that buildings
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VIEW ALONG QUAY IN MESSINA SHOWING A DISPLACEMENT CAUSED DY LOCATL
TANDPSLIPPING

aof aone and two stories were much less
damaged than those of three amd four
stories, atir] that many houses were Lravs
ersed by éracks running north and south.

To determine the characier of the ¢on-
struction 1o be emploved, the engineers
have the J't,'||l_1'|'l':| on the San Francisco, the
Japanese, and other eart hiuakes, which
diseuss fully the effect of an earthquake
onn all the wvaned structire.
With these and their present knowledge
of the structures in ¥essma '

tvpes of

there s
every teason to believe that they will de-
cide upon an individuml type especially
adapted to this region that will give great
resistance to earthquake shocks. To the
povertnment will fall the duty of enfore-
ing the use of this tvpe of structure.
With tmtldings properly constructed the
destroction by earthquakes to life and
property will be minimized, =o that cities
and towns along the straits will be much
eafer to live in

WITAT BEARTHOUAKES ARE

Earthaquakes are tremors or shakings
of the ground natorally grodicetl. They
are suptthicial plenomena resulting {rom
a =ubterranean shock: which ts trans
mitted as an elastic wave through the
material of the emrth’s crust. TFrom
points of mnitial disturbance these waves
pass out m all directions. They are
canted by voleanic explogions amd ac-
company the developmient of mouniam
structure.  With the comtraction of the
earth’s crust and adjgstment of land
masers powerinl  stroins, consistng  of
terrestrinl pressure or tension, dre do
veloned., and wherever and whenover guel
strains suffice to overcome the elasticity
of the rocks involved, either viscous Nex-
tre of rupture must result. A disioca-
tion or tectonic earthquake, therefore, 1%
simply the folt or jar procluced by a sud-
den movemnent of the emst along 2 fanl
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plane or system of planes and ite sudden
arrest. The sudden dropping of a sec-
tion of the crust for only a few inches
oouhl cause excessive jarring of the
ground, Earthwaves or undulations are
caused by these jarrings, which are trans-
mitted ontward from the center or cen-
tors of disturbance. The rate of propa-
gation is relatively fast through rock
ma<ses, but the waves are much im-
peded in rate and increased -in amplitude
when they traverse beds of gravel, sand,
or clay. It is therefore found that the
maost destructive effects are confined to
areas where the surface is occupied by
unconsolidated  materials, while on ad-
joining tracts, where solid rock forms the
foundution, the buildings oiten escape in-
jury.

e tock formations which constitute
the mountainmis maszes of the Calabrian
provinee atiel the northern part of Sicily
consist essentially of erystalline schists
and gneite, intruding which are granitic
micks exposed in the northero portion of
the area (see map above)., The low
lande and bottoms of the valleys, on
the other hand, are oceupied by slightly
iidurated shales and sandstones of Ter-
tiary and Quatermary ages, and along
the shore lines are bench deposits of un-
eonsolidated gravels of recent age  In
the wicinity of Mount Etna the area is
covered by lova flows and tufaceous heds.

POSSINLE CAUSES OF THE EARTHUUAKRL

The Straite af Mesina oceupy a deep
channel between the two ancient moun-
tmin ranges anid are bordered by rock
formations of relatively recent age, That
isostatic readjustment between these two
lanidl masses is taking place is believed by
many, though whether the crustal move-
mett 15 due mainly to the transfer of
moltenn rock magma from points: below

the salid crust, the evidence of which Is:

expressed in the wvoleanie eruptions,
whether there 15 o sufficient transfer of
material on the surfoce due to erosion
to canse excessive Jocal strams m the
crizst becauuse of this transfer of weight,
or whetheér it may be atiribuled b same
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SEETCH SHOWING GRAVEL HEACH DEPOSITS
AT REGGIO AND HMSPLACEMENTS
CAUSED BY LOCAL LAND-
SLITFING

other cause are hypothetical quesiions,
The occurrence of fault plunes has been
conjectured to be along the bottom of the
sttaits, and, though they have never been
zpien, there iz sufficient peclogic and seois-
mograplue evidence 1o believe that they
exist, though whether the movement is
along one plane or whether it has lween
taken vp by a system of fracture planes
or parallel dislocations is not known.

Locally along the shore line of the
striits changes occurred, and portions of
the quays both in Messina and Reggio
were faulted below water level, the local
displacements heing from t o 6 feel
Along the coast are benches of gravel and
sand sloping gradvally toward the straits
and extending a short distance out under
tide water, where they end abruptly, and
just beyond these the channel has a depth
af 1,000 feet, and toward the center it s
2,500 feet Below the surface. The earth-
ruake tauvsed a local landshpmng of
these partinlly submarine benches, thos
vroducing . the  displacements  observed
(see page 303). e greater local sink-
ing ot Regpio than at Messing may be at-
tributed to the greater depth of the chan-
nel close to the shore, thus causing a
rriater fall.

It there has been any consilerable dis-
arement between the opposite siles of
these strairs, it must have been a hori-
zental one, as there has been little or no
general vertical change ' elevaton of
cither shore line. This possibility of a
horizontal moverment of the Sicilian side
o1 the straits to the northwest i suppesied
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THE WORLD'S MOST CRUEL EARTHUOUAKE
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PIAZEA MUNICIPALL, SHOWING DUCKLING OF GRANITE DLOCKS CAUSED DY THE
SEISMIC 'WAVYE

The city post office 15 in the background

by the direction of the throw at the trTEe
of the earthquake, Most of the Owers
anil chimneye in and about Messing were
thrown to the southedst, while i the
vicinity of Repgo towers were thrown
locally to the north, though on thie sidle
of the straits the general direction of the
throw was poorly expressed by the struc-
tures

[ rruLEine
subitriarine

o Jocal landslides, largely
occurring oach sude of the

strtits  practically at the same mistant!:
this aloawe wioild be sufficient 1o make
the sea recede and cause the tidal wave

whicl followeéd the earthquake. Theories
attributing it to changes in depth of the
bottom of the strats must be proven by
spundines, and: it 18 doubtiul 11 any per
ceptible change wilbbe: sound,

The answers to the questions whether
the region may now look for respite or
whether it is becommyg unfit for human
habitation can only be based upon care-
ful consideration of the causes of earth-
qupkes and the history of past earth-
quakes m this vicinity. That there will
be future disasters of this character here
i= mast prabable, though it is hoped that
the present movement inatgurates a long
era -I-[- COmTif r;-|1i'+r: E'f:-.l'.'l'EE.

It s pratifyinge to know that present
studies in selsmology jre i the direction
wwanl the predichion of place and tmme
of hoth earthquakes and voicanic erup-
tions, The malloseismic areas are being
ontlined, the tmderlving formations are
berng studied in detoad, post records care
fully considered, and thus tracts of specal
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nstability are becoming known.  The de-
termination of the time such malloseis.
mi¢ disturbances will be active within
these specific areas is a far greater prob-
lem, und though meny hypotheses based
on rthythmic recurrence, altermation be:
tween different parts of a district, pre
cipitation, etc., are being developed, still
solution of this vital question, the fore
casting of earthquakes, belongs to the in-
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definite future, Thus the arcas of peri)
may be definitely known, and though the
time is indefinite, necessary precantions
in the construction of earthguake-proof
houses within such areas will insure both
life anil property against the great losses
caused by these destructive forces.™®
*The render is referred to “Earthgpake

Forecasts,” by G, K Gilbert, in Science, wol
XEIX, No. 734

THE AMERICAN RED CROSS IN ITALY

By Mager Boarbmax
Dipucror oF THE AMERIca® RED Cross

priation of $Roo.000 for md to
the sufferers of the Italinn earth-
quake, the American IE::-JNE have con-
tributed a million dollars through the
American Red Cross, This generous and
practical expression of our sympathy for
the wictims of the terrible dizaster has
been expended in various ways., Know-
ing that the Italian Red Cross, with its
equipment for field hospitals, hospital
trains and ships with their perdonnel, was
specially fitted to assist in the care of the

numbers of mjured, $320000 was
contributed through Mr Griscom, our
Ambassador at Rome, to this sister or-
ganization in Italy.

As Mr Bayard Cutting, Jr., the Ameri-
can Consul at Milan, was sent by our
government directly to Messina to look
aiter Amerncan interests there, he, tn re-
quest, kindly consented to act as the
American Red Cross representative, and
$15.000 was tronsmitted to him to be
used for the benefit of any Americans
among the sufferers, and for what other
immediate purposes he thought best. A=
onfy one ltalian-American family was in
need of assistance, Mr Cutling used
much of this fund for the aid of local
commmitiees engaged in such reliefl work
as caring for the injured, employing the
well, and providing food and clothing for
the destitute.

BEsmEs the Congressional appro-

On Mr Griscom's sugpestion, $100,000
was cabled him for the "Red Cross re-
lief ship Bayern," which, thanks to the
energy of Mr Griscom and his American
comumitted ot Kome, entored the harbor
of Messina just sixty hours after it was
chartered at Genoa, under éommand of
the L. 5, Naval Attaché at Raome, Com.
mander K. K. Belknap, It few the Red
Cross Hag and carried members of the
committes, a capable medical and nursing
personinel, and a large carpo of food,
clothing. and hospital supplies.  Going
from port to port—Messina, Cataiiia,
Regpio, and Palermp—it distributed its
hie-=nving stores:

O the ship fund, 150,000 lire was car-
ried i maney, which proved of great use,
particularly in aiding the invaluable work
of Miss Davis, of the Woman's Reforn
School of New York State, who, chanc-
mg to be a1 Syracuse, Sicily, had promptly
mztituted employment work for the men
and women refugees. The former were
employed in house-boilding, shoemaking.
and the unskilled labor in road construc-
tion, and the women in the making of
clothes. Thanks to this initiative, em-
ployment statione were also started in
Palermo, Red Cross funds being pro-
vided from the Bayern for this purpose.

To Mr Griscom was also sent $30,000
to ard in the-all-important rehabilitation
work. For the administration of this
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fund the Prime Minister appointed an
Ilian eommittee of prominent men and
women. By the purchase of tools for
laborers, instiuments for professional
men, small stocke for petty storckeepers,
sewing machines for women, many of
the unfortunate people can be again

placed on a ﬂﬂiﬂwug basis.

At the request of The Chrigtian Herald,
which raised the money, $50,000 was for-
warded through the Ttalian Ambassador
in Washington to the Queen for the im-
mediate care of widows and babies, and
$35,000 contributed by the same generous
paper was cent for the relief of Walden-
sian sufferers in Sicily,

U'pon further suggestion from Mr
Oriccom, after consultatiom with the
ltalian govermment, $250,000 was con-
tributed for the maintenance of an agri-
caltural eolony for the care of children
left dependents. This institution is to be
cilled “The American Red Crosa Or-
phanage.” The American Ambassador
at Rome is to be an rr officis member
of its board, It is to be established in
Sicily or Calabria, the government pro-
viding tlie land and the national commit-
tee the buildings. The children will be
educated as practical agricultnralists by
guvermiment experis.

BUTLINNG HIDITSES

Some S20.000 more sent o Mr Gris
com, together with $17,000, a balance left
from the Relief Ship Fund, is being ex-
pended as part of our Red Cross work
in the rebaiilding of one of the ruined vil-
lages of Calabria. Between two and three
hundred wooden houses are to be con-
structed from lumber purchased in Na-
ples, and a emall hospital 1= also to be
busile.

The preatest need today is for shelter,
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The purchase of matenals for over two
thouesand houses and the chartering of
ships for their transportation was the
wize nse (o which $500,000 of the Con-

essional appropriation was a :

he Red Cross also expended 3107000
for some six hundred houses and the
chartering of a ship for their transporta.
tiomn.

The funds for the building of both the
American Red Cross houses and those
given by our govermment are also being
provided by our Red Cross, $48.000 hav
ing been forwarded for that purpose
The National Director of the Americin
Red' Cross having been sent to Italy,
$14,000 has been Fhm:’i to his credit 1n
Rome for such relief measures as he may
advise after comsultation with Mr Gris
com. It 35 possible that this amount,
with a further appropriation, may be re-
quired for the construction of small brick
ovens for the houses, as the use of stoves
among the poorer classes 15 unknown In
sonthern [taly.

The American houses fre being built
mainly at Messina and Regmo. Fach
hounse i 20 by 16 feet, and. unlike the
long structures built by some of the other
countries, stands by itself and 1s clap-
hoarded. Some of those already built
have been placed in groups of twelve
arouny] rectangles, five on the sides and
one at each end, the Italian government
donating the land.

The total amount so far expended
through the American Red Cross for the
Italian relief work amounts to Sor6000.
Chir people have been giad to help their

unfortunate fellow-men in southern Italy,
and from no portion of our land has the
respomse béen so generous as from Cali-
fornia, so Tately jtself the scene of a preat
disaster.




SHACKLETON'S FARTHEST SOUTH

LL records for South Polar ex-
A loration have been surpassed
y Lieut. E. H. Shackleton, R.

N.,who is now returning to England after
fourteen months spent within the Ant.
arctic Circle. Shackleton, on January 9,
1000, gained a point within 111 miles
from the Sounth Geographical Pole, while
another of his parties actually renched
the South Magnetic Pole on January 16,
1900, according to press dispatches from
New Zealand. He has shown that the
Geographical Pole is situated on a high
plateau about 10,000 feet above sealevel,
and that the remarkable Hoating ice-bar-
rier st_remhing for miles  between
William VII Land and Vietoria

[.:;ﬁ and justly called one of the won-

ders of the worll, does not apparently
reach ontd the eighty-third degree,
But to ericans his most interesting
discovery 15 new land and mountam
ranges extending from South Victona
Land, which once more confirms the

t discoveries of the American
ﬁ:ﬁ, maiie nearly seveniy years ago.
( See page 402).

Lieatenant Shackleton, with a party of
about 15 men, dogs, Siberian ponies, mo-
tnr cars, and other H}Hlpmﬂll! was landed

tht Nimrod in ammr:l,; 1008, at
Cape Royds, near the base of the smoking
volcano, Mount Erebus. IHere he: m.adr,
his headquarters for the vear at the same
base wsed by the previous British Ant-
arctic Expedition (1got-19og), led by
Captain Scott, whose splendid achieve-
ments were described in this AMagarzine
in February, 19o7. The motor cars
proved apparently of little value during
the ensuimng vears work, owing to the
crevasses in the ice, but the Siberinn
ponies showed remasrkable emdurance of
cold and great pulling power.

Campaigning against the Pole in some
respects 18 easier 1in the south than in the
north, The weather is much harsher and
mare boisterous 'in the =outh, but the
working scason is longer. The North
Pole 15 surrounded by an ice-covered
ocean, whith must be crossed in spring
btiore the ice breaks apart under the

summer su,  The South Pale. on the
other hand, is sifuated on a great ice
platean, which may be traversed during
almost the muﬂ: period of davlight.
Thus, while Peary must complete his
dash from the most northern land to the
Pole and back in a period of about sixty
days; the South P-::Iur explorer has more
than one hundred and twenty days at his
disposal,

Licutenant Shackleton not only won
the recorsd for farthest south, but he has
reached ‘a pomit nearer the South Pole
than any explorer has heen able to ap-
tlmmh to the North Pole, The story of

is yvear's work, as given in the cable
atches from New Zealand, follows:
e sotthern ty—Adams, Mar-
shall, Wild, and T—with four ponies and
R supporting party, consisting of Sir
Philip Brocklehorst and Messrs, Joyee,
Marson, Armytage, and Priestly, left
Cape Rovids on ctober 20, 1go8, with
ninety-one days’ provisions:  The sup-
portmg party returned on November 7.

Chwing 1o the bad light among the ice
crevasses, Adams and a pony were nearly
lost, We reached on November 13 the
chrJt laidl out in September in latitude

6, longitude 168° east. We took
nr: a p-nl:n' the maize and provisions pre-
viously leit there and commenced redie.
ing our daily rations.

We trmelﬁ! south along meridian 163
over a varving surface, high ridges and
mounds of snow alternating with soft
mmow, The ponies often sank to their
belhes. In latitude 81° 4" we <hot the
pomy Chinaman and made a depot of
oil, hiscuit, and pony meat e re-
mainder of the pony meat we took on
to eke out our dried ratjions.

Cn Navemnber 26 we reached the Dis-
covery expedition’s southernmost latitnde.
The surface was now extremely soft,
with large undulstions, The ponies were
attacked with snow blindness. On No-
vember 28 the pony Grisi was 5!1—n1‘ We
made a ﬂﬂpm in Iatitode 827 45, longi-
tude 170°. The pony Ounan was shot on
hnwmi.-:-r ;0. We had now travelsd
400 miles across the ice barrier.

dis
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Steering south and southeast, we were
now approaching a high range of new
mountains trending to the southeast. We
found on D 2 the barrier in-
fAuenced by great pressure and the ridges
of snow and ice tumed into land, We
discovered a glacier 120 miles long and
approximately 40 miles wide, running in
a south and sotthwesterly direction.

ABCERY TH THE CONTINENTAL FLATEAD

We starte] on Decetnber 5 to ascend
the dgltu’:it:r at Iatitude 83° 33, longitude
172%. The glacier was hmil;-.' crevassed
as the result of huge pressure. The
surface on December 6 was 30 crevassed
that it took the whole day to fight our
way (0o yards,

COn December 7 the pony Socks, breale
ing through a snow lid, disappeared in a
crevasse of unknown depth. The

swingletree snapping, we saved Wild and
the sledge, which was damaged. The
party was now hauling a weight of 250
pounds per marn.

The clouds disappearing on December
8 we discovered new mouplain ranges
trending south and southwest. Mowving
up the glacier over the treacherous snow
covering the crevasses, we frequently fell
through, but were saved by our harness
ard were pulled ont with the Alpine Tope.
A second sledge was badly damaged by
knife-edged crevazses.

Similar comditions obtained on our
way up the glacier from December 18,
when we reached an altitude of 6,800
feet. In latitude 83° 107 we made a
depot and left everything there but our
tood], instruments, aml camp equipment,
and reduced rations to twenty ounces per
man daily.
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We reached on December 262 plateau,

after crossing ice falls, at an altitude of
4000 feet, thence rising gradually in long
rulges to 10, feet.
Finishing the relay work, we discarded
our second siedge. There was a constant
ﬂn:mlhﬂl:.rl hi;u_tﬁrd, wind, and -ﬂ.ritt_'t_i:ng
snow, with the tl:lﬂ}ﬂmtum ranging from
37 to jo degrees of frost. We lost sipht
af the new mountains on December 27,

Finding the party weakening from the
eifects of the shortage of food and rare
fied air and cold, I decided to risk making
2 depot on the platean.  We proceeded
on January 4 with one tent, utilizing the
poles of the second tent for guiding
marks for our returmn.  The surface be-
came soft and the blizzard continued.

WITHIN 111 MILES OF THE PoLE

For sixty hours doring January 7. 8,
and g the blizzard raped, with 72° of
frost and the wind blowing seventy miles
an hour, Tt was i ible to move,
Members of the party were frequently

frosthitten in their sleeping bags, We
left camp on January ¢ and reached lati-
tude 88% 23°, longitude 162°.

This is the most southerly point ever
reached. Here we hoisted the Unjon
Jack presenta] to us by the Queen. No
mountains were visible, We saw a plain
stretching to the south,

We returned to pick up our depost on
the platean, guided by our outward
tracks, for the flags attached to the tent

tes had been blown away., Less violent

ltzzards blowing at our backs helped ns
to travel from twenty to twenty-nine
miles daily. We reached the upper
glacier depot on January 149

The smow had been blown from the

lncier surface, leaving slippery, blue ice.

‘he descent was slow work in the heavy

ale. The sledge was lowerad by stages
Ey the Alpine rope.

On the moming of January 26 ocur
food was fmished. It was slow going. Six-
teen miles were covered in twenty-two
hovrs’ march, The snow was two fes
deep, concealing the crevasses, We
reached the lower glacier depot in lati-
tude 83" 45" on the afternoon of Jamu.
ary 2j. There we obtained food and,
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proceeding, reached the Orisi depot,
named after the dead pony, on Febru-

ary. 2.
qi‘hl:m was no food r-.-_mm'nh]E; Wild
was sufiering from dysentery, the effect
of horse micat. The entire party were
prostrated by dysentery on Febroary 4
and were unahble to move, The dysentery
continued eight days, but helped by
strong sputherly blizzards we reached
Chinaman depot on February 13. The
food had again run out.

The blizzards continued, with 50° of
frost. We discarded everything except
our camp outfit and géological specimens
andd on Febroary 20 reached the next
depot, all our food being finished.

Helped by the southerly blizzard,
which was accompanied by 67% of frost,
we reached on February 23 a depot on
Minna Bluff, which had been lnid by
the Joyce party in January. Here we
received news from the ship. Marshall
had a relapse:and return of dysentery.

We made a foreed march of twenty-
four miles on February 26, Marshall
was suffering greatly. On February 2
Marshall was unable to march. [ left
Inm in camp in charge of Adams, while
Wild and T made a forced march to the
thip for relief. I returned on March 1
with a relief party, and all reached the
ship at Hut Point on March 4 in a bliz-
zaril.

The towl distance of the journey, in-
cluding relays, was 1,708 statute miles

time occupied was 126 days. The
main resull 15 8 good peolopical collec-
tion. We found coal measores in lime-

stone.  We also made a complete mete.

arological record, We discovered eight
distinet mountain ranges and more than
a himdred mountains. We surveved and
photographed many glaciers and  found
*-IEF1E of former greater placiation.

1¢ G:uﬂnl.ph{::a] south Mole is dopht-
less- sitvated on a phitean, from 10,000
tr 11,000 feet above the sea level The
new monntains’ altitude: ranpe from
3,000 to 12,000 fect approximately, ‘The
violent blizzanls m latitude 822 show that
it the “polar calm”™ exists it must be in
a small area or = oot coincident with
the Gedgraphic Pale.
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LOCATING THE MAGNETIC I'OLE

The northern party, consisting of
Douglas, Marson, Rackay, and Davis,
left Cape Rovde for the Magnetic Pole
on October 5, 1908. We p up the
depot left by the motor ear fifteen miles
out. The party hauled two sledges by
reldys, the total weight being 600 povmids
per man, with provisions for minery-
three days.

The thawing sea ice, compacted of
brush aml crushed pack, made progress
laborious and slow. The sea ice south
of the Drygalski Glacier was beginning
to hreak up. The first attempt to ¢ross
to the glacier failed, owing 1o numeroiis
deep chasms. We :'m::::ﬁ Turther cast
on December 6, and followed a difficult
route over crevassed pressure ridges.

We attemnpted the glacier between the
mountains Nansen and Larsen.  After
sledging among high pressure ridges,
whiere the sledges and party were oiten
nearly Jost in the crevasses, we abandoned
that route, A blizzard then covered the
placier deeply drifted with snow and the
sledges were extricated with difficulty.

Subsequently violent blizzards remov.
ing the loose smow enabled the party
to ascend the steep slope of a branch
glacier to the main glacier between the
mountains Larsen and Bellinghansen,
Thence there was fair traveling to an
inland plateau at an altitude of over 7,000
feet, Strong southerly winds, 50° of
frost, and shortened rationg made travel
ing trying.

¢ party reached the Magnetie Pole,
a0 statute miles northwest af the Dry-
galski depot, on January 16, and hoisted
the Union Jack. The position of the Pole
wat determined by Marson with a Lloyd-
reak dip circle as in the vicinity of Iati-
tude 72° 257, longitude 157 4 east.

The doration of the journey was 122
days. We troveled, including relays,
t.260 statute miles.  The coast was trign.
gulated by Marson with a theodolite
fram McMurdo to the Drygaleki Glacier,
Thete are also geological, magnetic, and
meteorological results.  Minerals, appar-
ently vanadinm and widely spread mona-
stite, were found.
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In March, 1508, a party headed by
Lieut. Adams, leit Cape Royds to ascend
Erebus, the great Antarctic volcano,
They climbed with a sledge to an altitude
af 5,500 feet, thence {:ar%ing their equip-
ment on their backs. ey teached an
altitude of 9,500 feet on March 7. The
temperature was 50° helow freezing.
Then a viclent blizzard raged for thirty
hours., Rewoming the ascent on Mateh 9,
they reached the old crater of the vol-
cano at over 11,000 feet.

Unique fitmaroles or smokcholes were
found. The old crater was chiefly filled
with large fﬂlﬁ erystals, pumice and
m'i\ilmr, Sir Philip Brocklehurst had
bath feet badly frostbitten. One toe was
subsequently amputated.  The summit
was reached on March to. The active
crater is half a mile in diameter and Bog
feet deep. It was ejecting vast volumes
of steam and sulphurons gas to-a height
of 2,000 fref.

WILKE'S DIZCOVERIES CONFIRMED

The Nimrod on the vo to pick n
the expedition reached the ice sheet DE
Mt. Erebus on January 3. Various par-
ties of the expedition were taken on
board at different points, Lieut. Shackle-
ton's being the last, on March 4.

On the voyage homeward in the
Nimrod from latitude G0° 487 long-
tude 166% 117, they diseovered a. new

of ecoast mountains trending
first southwest and then west. The
approximate altitude of these mountains
is from 5,000 to 7,000 feett They are
mastly tabular and form part of an ap-
parently deeply eroded platean. This
discovery by Shackletoni s an extension
of South Victoria Land westward to
ahout 70° 30" south, 162% east, which ap-
l:-:ar!- to render certain its continuity with
Vilkes Land.

Cen. A, W. Greely, in his admirable
“Hand-book of Polar Discoveries,” suc-
cessfully demonstrates the general cor-
rectness of Wilkes' discoveries, which
were acrimonionsly disputed by Captain
H{l_-'.!; R. N., whose own -I:"tl-'l-‘ll';'ilr CHAn -
tains have Dbeen proved non-existent.
The very high land seen by Wilkes, when
he discovered the Anmarctic continent, on
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Janwary 19; 1840, is only separited from
Shackleton’s discovery by about 250
nniles.

The ends of the globe are as far apart
in character as in distance. General
Greely, in his “"Hand-book of Polar Ths-
coveries,” gives the following interesting
comparison of the polar areas:

lands within the Arctic Circle are
net alone contiguous to powerful and en-
terprising nations, but are also so favored
by climate and soil a3 to present soitable
conditions for amimal and plant life. In-
deed, Arctic Europe, Asm, and America
present large habitable districts, where
human activities afford life environments
not altogether harsh or unattractive. In
addition the northern scas, Alfed with
abundant life, furnish subsistence and
wealth to thousands of daring men who
year]y seek their accessible waters,

At the other Pole of the world we find
the Antarctic rezion to be the triie land
of desolation—{orhidding, inaccessible,
and uninbiabitable. Tts northern eonfines
and surroondings are largely oceanie, <o
that freezing temperntures, fierce snow-
bhizzands, and other winter conditinns are
not unustal i midsummer.  While in
high latitude near the South Pole there
are extended londs and doubtless a eon-
tinent, yet these are sterile areas, over-
laid with ice-coverings of vast extent and
cnormons thickness

It is doubtful if one per centum of
Antarctic lands is ever jee-free, so that
ordinary forms of land-life are absolately
wanting. Not only are human inhab-
itants unknown south of Cape Harn,
more than 2,300 miles from the Pale,
but, except sea forms, within the cirele
animal life and vegetable life are prac-
tically abzent save a few low forms of
hardy lichens and mosses. No plant life
gladdens the eye, and even the hum of
mnsects i2 unheard, the terrestrial fanna
:ﬂmiﬂini of wingless insects. Sea life
15 more abundant than in other océan,
the higher forms heing whales; seals, an

birds—skuas, penguins, and petrels—but

owing to distance and danger their pur-

suit and eapture are no longer remuner-
ative,
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Cn the Canal Zome. By Thomss Graham
Grier. With illustrations and map 6Gx9
inched. Chicago: Wagner & Hanson $1.00
The author, a well-known elecirical engineer

af Chicago, has brought back irom Fanama a

quantity of mtevesting information and phato-

E;I i and compiled them into an sttractive
g The trip to the |sthmus is in the form

of a diary, amd the rest of the book i divided

into chapters, giving scoomnts of the citles of
the rone, the canal, the locks, and the labor
quesfion. Much mteresting data regarding the

Commssary, sanitatlon, Smusements, ele., is

fm:n. anil Mr Grier has warm words of priise

or the way the work of the canal s boing
I}'ulh-:d forward and the improvements that
mve ofine about since the American oooipi-
ton of the rone, and concludes with the fol-
lowing strong endorsement: *“The foree at
wurk t5 efficient and energetic, having behind
it the spirit and the hraing of men who are able
ind intellizent,”

Among the Wild Triber of the Afghan Frion-
ters. By T. L. Pennell, M.D. Pp 32
6% xold inches. "]_‘I:IIIU.'EIIH.L Maps an

ossary. Philadelphia: J. B. Lippincott
ompany. $3.50 mf,

This hook iy #n unpretending tecord of six-
teen years' good work by an officer—a medical
rifstionary—in charge of & medical stabom at
Hammu, on the nosthwest frontier of [ndia.
The author throws many interesting side-lights
on the domestic and social, as well as on the
morsl and religious aspects of the lives and
=haracters of the tribesmen. Throughout Dr
Pennell writes with great simplicity and gin-
cerity | he 13 careful o confine humself maind
to what he has himielf heand and seen: and,
above all, he shows that he poseesses, in 2
quite exceptiona! degrees, that maight into the
mivds of the natives which is the Arst quali-
Aeation of aoy real power of helping and bene-
fAting them. 11 is altogether 2 work of singulsr
charm and valbe, partlcalarly to all those who
are (nterested in the present amd future well-
being of the native races.

A British Officer in the Balkans. By Major
Parcy Henderson, Pp. g 694 % 0t4 inches.
Hivistrated.  Maps and fndex.” Philadeiphia:
I B, Lippincott Company, S350 nel,
Major Percy Henderson has written a0 in-

teresting record of a ].:u.p,rﬂm_ly tour throogh Dal-

matts, Moddenegro, and Torkey: m  Austria,

Magyrland, Bosnia, and Herzegovina The

author's socount @ pot that of a hurried

traveler, but = the evident result of careful and
apprecintive observation. He tells of 3 part of
castern Eorope as yet unspoiled hy tipe ar
exorhitant hote] charges; of 3 land possessi
all the variety of scenery of Norwiyw, the ¢
oring of Italy, with the added glamopr of the

(Orient. The book if illustrated with many

excellent photographs, which were taken by

Mrs, Henderson, I Ok 1s



Waltham Watches

Americans should buy Amencan
Watches, made by American tools
and machines, by American skill
and labor and at American wages.
WALTHAM watches are the best
American watches. When a dealer
tells you that a Swiss watch is better,

't 1s because there 1s more in 1t for him

A Book About Watches Sent on Reguesi

Waltham Watch Company

WALTHAM, MASSACHUSETTS

Your courtesy in mentioning the Maganne when writing will be appreciated




MOTTO: BEST OF EVERYTHING

ESFEE e
HOTEL DEL CORONADO

| HEADQUARTERS FOR THE ARMY AND NAVY

OUTDOOR SPORTS EVERY DAY IN THE YEAR. POLO, TENNIS,
GOLF, BATHING, BOATING, AND FISHING

WHITE FOR LITERATURE

MORGAN ROSS, MANAGER

CORONADC BEACH .

CALIFORMIA

M, F HORCHOSS, arsfmiL ASENT
184 L. OFFIRGD STRETY. LON aRGELEs ChLifamsii

CHAS. BESELER CO.

MANLIPACTLIMERE OF Blrd‘Lﬂre
i . An llgerated Bi-Moathly Muguzine Dirvedsd]
High-grade Stereopticons bathe: Sty and Poosbcning of ks

and Lantern Slides Efised by
FRANK M. CHAPMAN

Sad Far infarrmirion e e T Schoaambigiu, '
n et iy ilevesppad featare in dlectrical Hehtino
Crze thowssnd cornlle-omaer light stiached o
At ordinnry Hdlsen sacbed withaut rfooster, &

Sond for Catalogues
251 CENTER ST., NEW YOREK

WasniNE TS NEFNESEYTATIVE

E. B. THOMPSON, 603 13th S5t. N.W.

Hulnmhcumﬂ '.'-‘.. P, willl ieweten g 1021 2-mah
avues of & Dhvunoming Chasew, hlil!ll.ﬂ'l:m[ﬂ;ﬂ-l:li

Bird-Lore is Figuring the Birds

of North America in Color

Agrrued Subccription, $1; Single Nombers, 20
5Hf-|'-ﬂlll'!:np:!' on Applicikiam

THE MACMILLAN COMPANY
Phablishure fur the Audiben Sacieles

Crescont sl Mulbery S, Harrlabisrs, Pa.
wr 66 Filith Ave., Naw Yuh Cax

Your courtesy in mentioning the Magazine when writing will be appreciated
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id&id i1 i Melvil Dewer
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ROMEYN B. HOUGH. LOowvILLE. N. Y.

T our cegurtesy in mentronng the Magazine when wrting will be appreciated



The only Baking Powder made f =
with Royal Grape Cream of Tartar
—made from grapes—

Insures healthful and |
delicious food for every
home—every day

Safeguards your food against [
alum and phosphate of lime %%

; i ; - s T PR r T . =
*I'+'|'.|LIT courtesy in meEntioning toe M.jr_.l.:lll.' W lien WAL E will De ..'I.|I|I-fl.'..t11.‘_'|j



Classified Advertisements
Camlires Digmnity, [Nrecinsar, ind a
Mimmem of Erpen

For Terms, Adrres .I'l.ﬂveﬂi!i-r‘l:z_ Mannger, The
M ationn! Gropranbic Magnrins. Washingtaon. D.C

_..-‘-

ENGINEERING EXPEATS - MINING, MECHANICAL,
ELECTRICAL. LIWIL

LEE LATROBE BATEMAN, Consnlting Engineer
3 vedrs” dixperieine, Farrming Speldiallot, reagafion
Errmbriaee) sEidl M g wboses Siirveyd and reporis
it B9 Projesied e s=|iEari gt i specenl Finld
Lanisdmids wapdl . Tains (RUll Coiel Segian.
Aeldirrea. G West Eighty-amcand St Mow Y ork Caly.

NORV AL J WELSH, Mty Engineer,

Specimfty The rzammation. afginiedl lon. amd dewelop
mretil o gdd, By er, coppet, &R labil @ livong propestias
KfpprspecRvinnt e Bapulidsd o Mueicn sl the Soqakbrvw el

Terme o requeni

s Aslasls Chabs,

San Antonin, Texne

"r.l:q-l- 'F.rlq:ll.'ln irn Clel,
Mow York. H b i

JOHN M. FARLEY,

Conauitiing Enpnser, M. Amu 5o, €. E
WinterWaorke Severnpe, anl Sewapo Dhaposnt
examinatioms gl Hegoris

1 Madinnn Ave., NEW YORK

H. B, GOODRICH, Consulting Geolognt, =pecalty @ hl,
fias, amd Conl Lizlder %" eviietienoe i peilori=t.
Yoo Fears i evarbnatidn of ol proqosit s i wanaila,
exlon, and 1The United Hates, pnd praciic al manamé-
merl of drilling. o év élenirrent, angd esil proadsestion. on
vateds, Tuxas, and Uklahoma, Adddresas © 66 CEelael
Sireel, ANAEGEL, Yedsa

PATENTS AND TRADE-MANXS

ALEXANDEHR & DOWELL, Attorneys al Law, 818 F
St N, W Wasbinitan, D Co Cisrabfisfed §A37), mpks
Patenl Cossies & Specially: Frocere Fatenf s and 1 mader
Wiirks®  Weidied Expert (Opinions an Paiantability af
inventinns wnd Valldity ond Infdngement of Prteniss
Fructice im all Padernl Courte.  Will eonsd Bool T, ol
infurmmation on régoant

TUHS.
EURGPE Miws W ELDGI& L@alimbisd ssperieanse
| erEn I Pty SHEperarted  YOoding
Eiclien Ak ol Very Blgh<il Hefermhces. Adifrans
MISS WELDCHY
Murrny FLll Hotel Ch=tson

Mew York Atlantic Cily

FUOR SALE

FOR SALE 180 Acres sn Howe Islund, 5 Lewreads
BRiver. Baaialifu] ocutiom - aslodialrg Pvyef IToocags T
fine ool d fhnlfujtey mrial BELieibng = loeywly: Dl laling
pites Tor Samper Bomes 5 gk 5 midlug froarm L s,
Wy Farparticulare sddees: E L HESSEMMUELLEPR,

IS W, Z0ith Street, Clevnland, Chida

FOR RENT—From Junes 15 to September 15
1909, Beautiful Home in Bsy Ridge, Brooklyn,
Overlooking the Harbor. 100 feel elevation,
Adjncentto Crescent Counlry Glub,  Fine
Transportation Facilities, Write F. V.
SimpreoN, 246 83d Street, Brooklvn, N. Y.

P. P. GRIFFIN, Lock Haven, Penna.
Specinlty @

HARDWOOD LUMBER
Colesd Lots Cnly Curvesprndence Sodicited

« FAMOUS
STATESMAN

b guated as lollows m Caffiers ”'-Ee‘g'nl_r..r-'

"1 have, after many yvears of emoking, a
highly cultiveted taste in tobacco, and |
have discoversd this two-cent smake
which most admirably adjusts ilself be-
tween the refinement of my taste and the
limitations of my income.”

Santa Glora

the most popular cigar we have produced
during our 49 vears of business, will prove
just the thing for you f you wanl a real
amoke at a moderate price.  The bller is
Hu.unni::d pure Havana—clear, clean
stock —ralled }_1].' -:-xpfn:ﬁ—p:mﬂ-tan shape
— 4% inehes bong.

You will appreciate the real Havana
in the Santa Glona—a quickly rolled
cigar—mnol expensvely fmidhed, vet not a
rough gtoge. | he Santa Glona 1 not as
pretty as some cigars, but for a smoke
with the genuine Havana booquet to' i,
you can | npprn.'u.'h it n.l‘.l].-"lr'-']'l.r:'E in |:-rit:-e-.

Santa Glorias are made only in the
Jenkinson factory—one of the cleanest m
the country., Located oppotite Union
Siation, Pittsburg, Open to inspechion
at all umes

A tral box of 50 Santn Gloriss will convinee
you that thess can be no fimer or betler simoke lor
the money. At your denler’s of direct from the

Jenkinson Facory,

Facloss a dollar bill and your address n i
wnvelope, mail il to w, we will prnmptly ahip

Express prepaid, Box of 50 for 3l

I lor pmy resson, you don't ke them afler
pmiking & few, retim the remainder, expres
colloct, and we will retum your maney.

R. & W. Jenkinson Co.

Liberty Street, PITTSBURG, PA.
dlih Yerr-600 Emplayees.

Your courtesy in mentioning the Magazine when writing will be appreciated



TREES FOR FORESTRY
PLANTING

Caisipa Specio=s;, Hlack locuel, Eurcopesn
Larch, Sugnr of Hard Mapls, Amierican Besch,
W hite Birct, Hod Unk, Armertcan Linden, W hine
EBlm., American Sweel Cluestief, Black Walnut;
alfso SIEETES of nbove varisfi=s.

EYERGREENS

White Plie, Scedely |"|l1i:I Panderona Plme,
Jelk  Pine, Austrien  Peee, Wihdte,) Narway,
Dougles, gind Hed Sproce, 55080 o 3104 pier
PN, . YW nlagy earry a Inrge =ssortmmenh of
BEVEROREEMN Teie Seals Bl fritive anid
fOIEIg™n.

MANY MILLIONS TO OFFER

We make a speciaity of growing EVER-
OQREENS pid DECIOUOUS trie seddllngs G
Hnmenge gpuamiifing e refhreslarkzm peerpoess.
(rerr lint imcloder all valushie nalive apscies, &t
lawest piamible prced. (hir pew Catilpr de
st ibrk dscM variedy namid gives mmoch se&laabla
information abodil cnfe and culines

Al mpdbcants for Cuiklog mentinnimg thils
Magnrine will recelve fres of cliarge 8 ok bet
wnnfifleidl “Cainlpn Crowing for Profil,™ by D

Hil
D. HILL

EVERGREEN SPECIALIGT
BOX 900 CUNDEE, ILL.

PR e Tredd Have Priiidl [EfiEdE Fuf i er Iall &
Oy

Bonds for General
Investment

NVESTORS and banks will find of

permanent valoe oor recently pub-
lished List of 300 Standard Boaoda,

with Yields and Record of Siates in
which each is a Legal lavestment for
Trust Funds.

It ia the third of our studies published
for and distributed without charge to
individual investors and banks The
two previous pubbcocations were Lhe
Short Term R. R. and Industrial Mole
Card and the List of Equipment Bonds

Outstanding.
Any of theas will be annt on regoest.

Swartwoul & Appenzellar
BANKERS

44 Pine Street New York

THE MAGIC FOLDING UMBRELLA

It Falidy in & Secangd s i Olpans Lislnntly

MANUFACTURED AND PATENTED BY

FOLLMER, CLOGG & CO.

Pacroiry Ao Siea Mo,

305 BROADWAY, NEW YORK CITY
A3 HAYES STREET, SAN FRARCISCO

1031 CHESTNUT STREET, PHILADELFHIA

LamcanTrm,. PA

CONGRESSIONAL INFORMATION BUREAU

RESEARCH IN ALL LINES

BLUSINESS INTERESTS REPRESENRTED AT WASHINGTOMN

For eleven vears we have been preparing for clients in this country and abroad
nuthentic information on important subjects—Ilegal, ‘statisticnl, historical. We
[urnish advices upon matters pending in Congress, the Courts, and the Departments

and fransact any business at Washington,

We are equipped to render promptiy

any service desired. 9§ When vou need any information or service, advise with us

pbout 1t

CONGRESSIONAL INFORMATION BLUIREAL,

CLAaUDE N, BedyNerT, MAaNAGIR,

Boxn BaLpixnG, Wasmsaron, [, .

Your courtesy in mentioning the Maganne when wrniting will be appreciated
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A Rare Collection of Photographs

VERY art lover should own a st of “*Waomen of all
Motitns."" This magnificent de luxe work contiins
hundreds of reproductions of rare and wnusial photo-
graphs, token in every part of the world. Every tvpe of
woman isdescribed and pictured—irom the savape Samoan
maiden o the New York society belle. The two valumes—
handsomely printed on the finest enomeled paper—are o
picture gallery of the world"™s women.
o, This s the nnij‘whrh af ita ll:irhhi in the history of literature.
g N It is the work aif famous scientists and anthropologists
Vol | gnd it describes woman in the light of history, sciende,

e h religion. and =oclal relations.

men of All Nations

CONTRIBUTORS ;
Br. Thoddor Korch Granmbers, Berlin Musaim ol YVolkerkunder : Mr. Shelford; Into of
sarawiih Musaowm | Mias A, Waraer, M, W, Croali. B. A, &) otkors

A Feast of Entertainment and Instruction, including
The Origin of Woman, wiib the sttemtiifie theeries of by Interesting Clathing Pecullarities in making the wesrss

erialiEtien Friemn the ses|=1% ages leaiitifiil in the 2ves of the Gppaatie 2=,
Tho variois Ifens af Wonean's Beauty sa judged by the Falkdste and Legwmds of Wamankind, =il sinmes of
sfiticlands OF vUrkpLE roces dtrmmmee ritnale, beliefa conoervimg W kiowe, Spinatera,
ct.'.uu. Flﬂl.'ﬂTI nr t_uqu-hi' il FREFE &NE ru-|“r|.|:|' o -l L .‘|1|||I.|.,_I..'. 1'.'."1| |.-|1I: L, &
rrimvige, hi=pivy cidsladiin, i rraga rites, ol Mew Light onWeman' s Socinl Posdtibsa, wilh compiris
Caitventbanalities of Modeaty "he worlld aves, showing nirf s Gl Hor steturr o sovdee tribes pnader the g
s corais deas of Ierpioiie s ess Maresi gy ke @il i Weadlerhm o iiGeiliion

Special “On Approval ™ Offer

“Weormen af Al Nepoos M o om two solumes, 1 gege aazerte sire. bouns i handsom e el
[garthiEr bdngomg.  Amonyg the iluetrglions v g aaries of plotemd 0 golars

$2 UU D REMAINDER WHEN YOU 5EE THE BDOKS. &
Ieerilisdl edilds Gf THiE srperss: Grr wWairk Teis e
L nm allated for American digiribuiion. The prien of
the weork is 3100 Byt 1o (leoduce I8 10 resders of the Neltonel Ceaprashic
Maparine wp will se=d the 1w velomes, EXPFRESS PREPAID, FOR §2.00
SENT WITH YOUR ONDER, Keej thie honks for Bye daves, and 17 500
il thern sallsdactarsy, sarml Ehee remabning #0065 1T a0k aetlsluctors
we will ¢hoeelally refunsd vour $2.00 apon return ol the bobnks
Lirdes M.

Cassell & Company

STAILIEHET |58 &

o

Sein Sent
nri A pgieobadd,

i iy w3
o m b e

ANDREES
43-45 E. 19th Street .. .. New York

Your courtesy in mentioning the Magazine when writing will be sppreciated




)0 YOU OWN-INTEND TO BUILDOR BUY A MOTOR BOAT?

In either case consult us! We can save yvou money and give vou more
satisfaction and pleasure !

THE INDESPENSABLE MOTOR BOAT DEVICES

are recognized as ** The Greatest Advance in Motor Boat Construction””
vt placed upon the market.

EEHEII'F I.'IHH INDISPENSABLE MOTOR BOAT

2ty = ofliet |
“"-m_h*_-;.ﬂu.:.-.'lr.uLEﬂ',i“_*J

[ -&i{rn’i H‘“‘"“‘"—"E""Eﬂﬂh oy Augls
o EHElD :

CANADA REPRESENTATIVES: Tne Canapian Faiepamxks Co., Montreal,
ot Jobn, Toronto, Winnipeg, Calpary, and Yancouvwver.

THE
4% Certificates of Deposit “All the plates used in

GAeNATIONAL

$1 ﬂﬁ: 55‘.1.!'{"', ,E,l,nd $ ll,lﬂﬂﬂ : G E&%E%PNIE lC

Baltimore Trust & Guarantee Co, pic m-lde

REOQLUARING SAFETY d CENTAINTY
m 140 th el New York

THO®, M. orwliie. Presddeitd

e | { PHOTO
MAURICE L. REEDER CO. H]GGINS | TR

The Kind vou are sure o use
with continuous satisfactlon

JEWELERS

221 NOoRTH CHARLES STREET

AT OEALENE GENMENSE LT

Chas. M. H@.ﬁ;ins & Co.

Yanndaciurers

WAL TN

BALTIMOEE, MARYLAND

PHAMOND (MPORTHES SILVERSMITHS taim lwse 28 | Nimth St., Brookiyn, N. Y.
Your courtesy in mentioning the Magarine when writing will be spprecinted



On the Mexican Highlands

Bt WILLIAM SEYMOUR EDWARDS

10 ILLUESTRATIONS £1.75 PostralD I8 LINITED STATES

A most interesting and intimate descriptive ol Hmt_wunr.h:r country,
th:e Treasure House of the World Old Mexico, its ancient customs and
quaint people.

f "Notsince we
read the Travels
of Edmundo de
Armticishave we
enioyved n book
uf thesamuclass
as much a=sthis
It is about the
heet book of
trovel we have
rend for twenly
yours,”

-_i'-|rl.|l ."qu'ulu.
L ) Al e e ¢

q A plessant,
inleresting, nrd
modesily wril-
lenn account of
travelsinMexico.
There ought 1o
he g sale for 1the
book overheme”

o Ty | wsrvamvel Fng )
J—'hHT:ﬁ.fl:l-r;llr_l.rILH

g A travel
ook of peculiar
charm iad inter-
gt to the readeor.
Full af valu-
able information
and well illas-
tratzd."”

—The Twranin
Mudl gndd E vt e

g A traveler's
story which isa
imrod el oF dimedt-
ness and sime-
plicity in the
telling."”

T hu N Yok

AN |

B VIETA LT ARG

BY THE SAME ALUTHOR

In 1o the Yukon Through Scandinavia lo Moscow

1 Baen, Cloth. 31.75, Postpaid 1 Zmo, Clodls, Ilustretal $1.75, Postzaid

: < 13 straightiorwarnd, Not to travel al lizure through that
gércifgﬁsﬁﬁ;f;gﬁiI.E.Ii::l;:!:lllahu.i im this is-  part of Lurope so EuJJIj-rrlT_ t;ln-[m?u:.e_ q:-ﬂ
t his best, welling of the waonderiul egendd with ;LELI: n delightiu 11.=-.Ir|i 'I..t
I'lln-'.ullt:;r' of the Yukon in o wiy most  as Mr. Edwards 1s an opporiun iv los
pleasing. indeed.

SPECIAL OFFER!

With the knowledge that the readers of the National Geographic
Magazine are much interested in books of travel, we make a special
price for the thres splendud volumes of $5.00, express prepaid,

JENNINGS & GRAHAM, Publishers, Cincinnati, Ohio

Your courtesy in mentiomng the Magurine when writing will be appreciated



UNION-CASTLE LINE

Roval Mail Service to South and East Africa

London and Southampton

P

CAPE COLONY
NATAL
DELAGOA BAY
BEIRA, and MAURITIUS

CALLING AT

MADEIRA

LAS PALMAS
TENERIFFE

ST. HELENA
ASCENSION, and
LOBITO BAY

Weekly Service. Return Tickets Issued |

For Full Particulars .-"llpph' lo the |"I."|.1na_gr_n

DONALD CURRIE & COMPANY
LONDON AND SOUTHAMPTON

Cr ta the Company's Agencies af

8 Bridge Street and 28| Fifth Avenue, New York. N. Y.

Your courteay in memtioning the Magazine when writing. will be sppreciated




up o dalte,
praciicadd, it1s
g abBsdll G e
necepaity for
| hrarizs, ood-
| epeeen, =oinails
and insisin-
lumEinl O s
kot " il

l.lll.llill. st 1 1,

Ouarto, Sheep, $HLK net

No Encyclopaedia is Complete in Its Geographical References

This Faull is Immediately Remedied by the Addition of
LIPPINCOTT’S
NEW GAZETTEER

A Geographical Dictonary of the World
CONTAINING {5 i =
EGM FILED from the mnal recent relarm fram all souddirics
..IELH IthLUAELEWDRK Fisr B ries—Eriv e sl puiiis
A HE‘EEETI.T bar sihodls mtd colleaes,

Edited by ANGELO HEILPRIN and LOUS HEILPRIN.
Half Mordeca, £12.30 net.

Send fur
bar i
e v e

eircuiar,
Bl e e

Chver 2000 page=.
Patent Index, S0c. exiro.

LIPPINCOTT’S TRAVEL BOOKS OF TIMELY INTEREST

A British Officer in the Balkans

By MAJOR PERCY HENDERSON

FERIARTI T HINICTE B 0

An inlenesly intEresting rocond of & gk Kead
fhiunkh Daimatie, Monbetbegta, and Twrkey 6
Avistrin, Magyariund, Donnda. snd Flerz=giviss

JFiftw Dustrotionss amd a mrp. Oftasg. Cholh, gl

tivg, K1 nugd,

Among the Wild Tribes of the
Afghan Frontiers
By T. L. PENNELL, M.D., B. Se.

A& rocord of sigTeem yeama® pood work Tey an giTscar-
m redleal mieslormars - i chinrge of 8 medicsl
atntion . Nammw, om the aorhwest froplier of
mdin.

Forty HlustratiGnn and Ten mep
clodh, gllt top, S50 net.

Rich

[ O8O

Mountaineering in the Land of the
Midnight Sun
Hy Mr. AUBREY LE BLOND

With severily-ai#E lilustrntons Trome phodouorapine by
tha wirlheer, &0l 2 mep. Oklovie, B pageds, SOk,
bt vop,- 4. 8iF net.

People of the Polar North

By ENUD RASMUSSEN

._.|.T'_TF||]|,-|| (e Uee [kesnlah oelgionls snd editesd by
k. lerrmge

Eight ilustretions imoslor amd ane Homdred m Flack
and while amd @ map.  Largs eciovo, A pages
otk 35,00

Below the Cataracts
By WALTER TYNDALE

Wity sty plates in colesr, roproddcsd fromm waber-
golor drawssnes by he sdivore, 1R oo unieme,
VEtiis Claih. @t tese, RS0 iet. A lien el
edition sn Harsd- s gaper, sioth the ilastretinns
gkl beserial b Flill v, J10000 Fae.

Thirty-savwn illuztrations and a map.

Behind the Veil in Persia and
Turkish Arabia
By M. B HUMEGRIFFITH

in aceoanl of (hat janer [ile of the Eaalof wiikcle g
priseler, lowever Resr-siphisd st eisllgent,
sl gubns more than 2 paesdi @ Eimpaa.

MY papms

Oetmvn,  Choath, with gild, EL5 nud

Portugal in 1908
Iy ERNEST OLDMEADOW

This book makza lyvely sending s 18 un up-lo-date
repoct. o Porlppress onfiure—moditical, inlelec-
tuni, social, artintic. sl rallgaonn.

Many Tall-page plates, Buoypal actayva,
Cioth, it temp, S50 114,

Persia : the Awakening East

iy W. P, CRESSON, F.R.G. 5,

"oa oot of the boar® — Haken Heeald

Fory-seven llustritinns Tpem pliddographa.  Oictren,
o pagee. Choth. whh gih, &350 ned

In the Strange South Seas

By BEATRICE GHIMSHAW

With B [Dereirnihms ony art pogred, rodlclgalle Troam
ithé dawithars phaxgprapls. Ovisvo. Cloth, gul
b, (53590 et

The Land in the Mountains
By W. A. BAILLIEGROHMAN

Reiseg 2n dccoumt of the present aml past of Tyool. 1s
penple and ks costlea.

Codored Fromtiapiecs amd &0 ilastro b aen.
Owtavo, Einosh, gl top, 3300 el

The Egyptian Sudan; [ts History
and ite Monuments
Womrby 400 |Nuptritinees. A ol bittiouriphy. Twu

vaduities-  Moyal ectavo. Chodh, gut op, S0
el por et

4 pAyes,

1 ww rrimghs

Publishers  J. B. LIPPINCOTT COMPANY  Philadelphia

Your courtesy in mentioning the Magasine when writing will be appreciated




THE TRUTH ABOUT THE
PANAMA

onthe | (CANAL

Canal Zone

I‘ [E Elli'l.]'.l-l'_'r. a well Il;rm Wl
electrical engineer, wiites
h‘lﬂ'] TJ.'H.' aul.]"lr1|:i1],.' nf an ot

mate au]uain!.ancn: with Pan-
ama ard the progress of the
Canal. Besides a full account
u['l]':ﬁ‘ﬂ'-'“l-iill.':'i"_'..i"rﬁtil_'rﬂ 1.'.--=-|L:1
wiilten in a papular as well as
accurate manner, the chiel
towns are desenbed, the sani-
tary work, the activiies of the
Y. M. C. A, and social side
al lile in the Zone. The dllus-

Thomas - trations are from [-h-’rhngrn; lie

Graham taken especially for this wark,
Orie:r = : . .
and with tl:u: mags, make lh:f.

a most complete and enter-

tammng account of the
T he Chfi‘ﬂgu Trffrm.!f., lsthmus as it really 1s.
which speaks with authorily Clath, 8ca. With 17D

on canal matlers, says: ,r:, Frein, e
oty and feld-

“The book 1s the reflection of an alert ng mop &f Sons,

mind rapidly taking m what it saw with the

absorption of a trained understanding, and it not $]-l]l]

un]}' [urmishes excellent rr-eu|in5_1 matenal, but i also

LE

will serve as a gude for tounsts in those parts

FOR SALE BY

The Wagner & Hanson Company

BEFARTMENT A

170 S. Clinton St
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INTERNATIONAL SLEEPING CAR CO.

j—!‘r:dwnﬂ:m fur Trovel-de-Luxe

Generol Raifway and Steamship Agents

Cor. Fiftk Avenue and 30th Street, New York

Individual Trips Ar-
ranged to All
Countries
Rundreise Tickets Reducing
Cost of Travel abaut 35%

Heservabiom ol ll'.'.u:h.li]y
Selected Staterooams oD
Timns-Atlantbc Sieamens

The ksowhig vovie: atienids
v this learme of s tep moaths
in mdvance.

Represent all Tlr_{mﬁ-.;‘mqn-
tic, Trans-Pacil ic, & m! Far
Eastern Steamship Lines.

All European Railways and
the leading hotels of the
worli.

Special agency for Canadian
Pacific Ramilwav.

American office of Trans
Siherian Railwav.

Around the World
Tickets

Cromms o the Weat [ndies,
the Mediiermmeun, Noe-

way, aned Morth Cape

Kalsmetne Tickets for
Travel in Spain

Specinl Cars lor Famibes anid
smnll parties through Engluad.
Sectlnnd =i Continantal Exrope

Advise ug wehat trip you have in cantemplation, and we will
cheerfilly tmpart all the necessary information,
saving you time, trouble, and money.

GOOD ROADS

€ We want to know exactly how
many readers of The National
Geographic Magazine have
a lively interest in Automobiles

and Good Roads.

Will you take a moment and mail |

this to us please.

The Nation savs JOHNSON'S

FOUR_CENTURIES OF THE

PANAMA CANAL is ""the most

W ashington, . C.

Good Roads.

Name

Nattonol Geagraphic Magazine

| am imterested i Autamobiles and

i imrina Mgl g Dt b "W g s

work."

thorough and comprehensive
book on the subject
especially interesting because it
opens o view the long perspect-
ive of the great enterprise . .
fuller detail than any other single

| —

With Té Hiusiraans amd H cokieed maps

£3.00 net: by maill, 835

Your courtesy in mentioning the Maga

| QHEHRI HOLT & CO &% Vs

gine when writing will be appreciated




YAl of the pictures llugtrating the article
"Hunting the Great Brown Bear of A laska,”

i this number of the National GEﬂgrﬂphiE

Magazine, pages 315-333, were made with a

regularly equipped ($20) 3A Folding Pocket

KODAK

and the negalives were deve[mped In camp

with a Kodak Developing Tank.

Kodak means photography with the
bather left out

EASTMAN KODAK CO.
ROCHESTER, N. Y.

CATALOGLUES FREE AT
DEALERS OR BY MAL

Your courtesy in mentioning the Magazine when writing will be appreciated



— 1 FOR THE TRAVELER |

:"'-'"r The Vulcan Handy
Alidiw i Alcohol Cup

MADE ENTIRELY OF ALUMINUM
A STOVE AND DRINKING CUF
EASY TO OFERATE

FFill cap sl ks to o headed, (hen plans 1w lea-
AT RS ¥ T 0 '-Iuru||‘.|Ir|-I||=|'r|h-.-ll1l pndcet Al Mgk wlgniusl i CHRPS R ERLED 10

MADE IN TWO SIZES
Capacity of Small Size;, No. 1, 4 ox. large Size, No. &, 8§ ox

Will heat shaving water; hot water for the dyspeplic; medicines may be heatoo;
{foods warmed; broths prepared

Can be Carried in a Grip—~0Only Weigha 2 oe
WRITE US FOR NAME OF THE NEAREST DEALER OR ORDER OF US DIRECT

Na. 1 Cup, 50 Cents No. 2 Cup, 75 Cents

Posinge Prepaid Anywhere in U. 5.

W. M. CRANE COMPANY, 16-18-20 W. 32d Street, New York

is full of

money-

1The Southwes

'I ] E‘I‘q-
Iﬂunlnn
= Contr lmg
Ime

mﬁm
making
opportunities

thrown open, in large tracts, 1or pur-
tlement. Populations are increasing very
opportunities are necessarily growing in

wan has been
chase and set-
fast, and business
like manner.

Take advantage of the low Homeseeker's fares, offered on the first and
third Tuesdavs of each month, and visit this field of business activity.
For turther informaton 1n the matter, address

FRISCO.

JOHN SEBASTIAN

Passenger Traffic Manager, Frisco Lines, ST. LLOUIS, MO,

Your courtesy In mentioning the Magazine when ‘writing will be appreciated




Looks cool. doecen’t 2 Neal, fresh 'I
and mviting. How different from the 1)
mneomfortable, old-fashioned, hol,
ciose-hthing underwear,

Horris’
Fabrik Underwear

Wenrs and Washes Like Fine Linen

A Made of the foest, Bghitest, soft and sAILATY
matenals, of unasual absorbent quality, No
fnndmgb‘m Vaghikivens .l.J':_I|Ih'l'||:'|1= -mir carenbales
letly between gorment and body, cman
a graleful wnse of cooliens and comlion
through the holtes westher.

Coal Shirla with short sleeves or 0o aloere
uf -lL H.l:tn: LED-E'I']-I- D'-I-l:h.'n:.

Al mil the helter slores
&b renba lo 200 8 gurnenk

Siupiiey & Loh, Mikeis Paltbenore, M4

T —
M e T mep e = e e = e P mY EE EE TN TE 2D

NI e
; * ¥
Hlorris

Fabrik Underwear
it sold by all the better class of
retail stores, [t is as far superior
to other makes of woven abnc
or “athletic™ underwear, as to
the old-fashioned kmitted I-I:mcl:. !
Wears and washes like fine ltnﬂa
Shapud so 1t fits mu:gl?, vel !-E-H.I!EE'h‘"
touches you. Self-ventilating and absorb-
ent, it I:ﬂups. the pores normal and the

skan dry.
The Moms cleaseanl web msemed  athlome
o sl will grestly add to your phyacal
combort.  Well-made, perdect-fitmg, Lvgenae,
$1.00 and $1.50 a sull
ML & Ly, Makers, Rabtamaee, Ml =

D R e

|
"
E

SRR R e
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MAPS

E. have just made a serles ol

fouir maps for various New

York State Comimissions. As ex-
aimples of high-grade map making,
they are prome it every respect.
All wha have fo mdnd the fssung of
any work involviing the gse of maps

should lgse no tiime in scgeainting

themaslves with our resources and
fucilities for making: maps for all
pUrpHrses.  Speoineng ot reguest.
Fine engraving. printmy, and coloe

work ,
THE
MATTHEWS-NORTHRLUP
WIOHRRKS
BUFFALCO, . %

WEw Yosx Bosron Crevetasm

"l Urge Upon All Catholics

Tha volome ™ corvemez
in ere handsmely boued 1o
Turhey. Messoccn, with limp
bock. T inibe OiGrial Cuk.
giic Prayey Bock, smbascmg
wvery pactics, ste, reual, qun-
erg. badthy, horpes, i puato,
wi well sz the Eplales and
Carapels. Lrivwedd by all Boak
mllnia wd will 1= 2emi fin foz
lipy ezappe=ston Price,
2. With name samped =n

e thint the meme
Fokee Murphy Cas

i um b i le

T S — e
Wish jame meped in omer. $2.28

A. HOEN & CO.
LITHOGRAPHERS. ENGRAVERS, AND PRINTERS

EsTABLISHED 1B35

Hiji e EULDiEgEs, BELTIEDEE =T

RATIOMY
FIONEETS {6 ADVANCED METHODS FOR YHE RCPFRODUCTION GF ALL KiNDSE OF ECIENTIFC ILLUST
THE REST FAC-SIMILE REFRORDUCTIONS IN ::E'IILI:I-FIE:I:I-: !:_':;nutl-lﬂﬂlli
HiGH GRADE GECLOGIC AMD CLONOMI L
WE HAVE MANY STATE HJ';F-E. OM STONE AVAILABLE FOR SCIENTIFIC 02 CONMERCEAL UER
comiEsranliEnCE INYVITED

;'i"nur courtesy in mentioning the Magarine when writing will be appreciated



Moalel Forty fodir, 5 | _1‘"."..'.':'-'

Eldid Wheet, b |[Asied Tiie, Brasiebi, @bd § =5, F4 Elagiissm. F1H

Quality 1in the Rambler

That quality of refinement in workmanship and material
which dominates every detail of the new Rambler is most
apparent when it 15 compared, part for part, with cars cost

il'lg ]'Ill.lf'l'l_irl'.'li'i::" {I.]'I.liJ. t]H]Li"_:-.rl.l'lfiﬁl ll:r l-li:'”'.lir'_"- IMore.

The perfection of every detwtl in the making of this automo-
bile can be attributed to that inhnite care and pride in his work
which every Rambler mechanic brings to his individual task.
The selection, indifferent to cost, of the materials used and
the finished skill applied to fashioning each part stamps the
Rambler as a car of character.

The Rambler Spare Wheel, Offset Crank-Shaft,and other exclu-

sive Rambler features are but evidences of our constant effort
to provide for the comfortand satisiactionof Rambler owners.

M av we setid yom the new Kambler citalop or a free copy o
the Hamhbler Magasine, a monthly publicateon for awners |
K ambler sunfmmobiles, %1, 150 ta 32_50K)

Thomas B. Jeffery & Company

Main UMhee and Factury, Renosha, Wisomasin
Wemmsi por anmdd IMiprihuijer of prsridd

Chizagr Milwsubse Medinn Cleseland  New Yoo
Ban Fruntsece W e reremingives in ol
nnfling cities.

L

FHE CAR OF STEADY §SERVIEGE

Your courtesy in mentioning the Magarine when writing  will be appreciated



| WE PRINT THIS MAGAZINE

JUDD & DETWEILER, Inc.

PRINTERS

of BOOKS, CATALOGS
Etc. § A SPECIALTY of
BRIEFS and RECORDS

420-422 Eleventh St. N. W.
| WASHINGTON, D. C.

OUT-OF-TOWN WORK SOLICITED

SPRATT’S DOG CAKES

ARE THE BEST AND CHEAPEST

gSend for FREE Catalogue, “Dog Culture,” which contains practical
chapters on the feeding. kenneling, and general manage-
ment of dogs; also chaplers on catls

| — e —

SPRATT'S PATENT

(AM.) LTD.
MNewirk, N. J. St. Louis, Me.
San Francizco, Gal. Cleveland, Oho.

Boston, Mass Montreal, Can.

e -




THE

WASHINGTON LOAN AND TRUST COMPANY
WASHINGTON. D. C.

SAPITAL . - - $1.000,000.08
SURPLUS AND PROMITS, OVER - $850,000.00

@HARTERED BY CONGRESS OF U. 8. AND UNDER THE SUFPERVISIOR
OF THE COMFTROLLER OF THE CURRENCY

SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL
DEPQSITS

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

BUYS AND SELLS FOREIGN EXCHANGY

WOODWARD & LOTHROP

Importers and Retailers

INVITE ATTENTION TO THEIR SELECTIONS AND IMPORTATIONS IN

DESIRABLE MERCHANDISE, COMPRISING IN PART

Paris and London Millinery, Silks, Velvets, High-class Dress Gooda,
Ready-to-Wear Outer and Under Garments for Men, Women, Girls, and
Boys, Hand-made Paria Lingerie, Bridial Trovassaux, Corsetx, Infants’
Qutfittings, Hosiery, Laces, Ribbons; "Handkerchiels, Embroideries,
Linens, Upholsiery Ooods, Books, Stationery, Cand Engraving; also
Paris, Vienna, and Berlin Noveities in Leatherjand Fancy Goods; Ster-
ling Silver Articles, Lamps, Clocks, Bronites, Cut Glass, China, etc., for
Welding, Birthday, and Anniversary Gills

Mail Orders Receive Prompt Attention  Correspondence Solicited

10TH, 11TH, F, AND G STREETS N. W,
WasHmagTon, D. C

PRESS af JUDD & DETWEILER. INC. WAEHINGTON. D.
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