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THE PANAMA CANAL?®

By Rear Apairar Corsy M. Cuesrer, U, S. N.

SUrERINTENDEST 1f, 5,

T 15 not the purposeof this address to
20 1nto the history of canal explo-
rrtion or exploitation. There ure

|

a number of routes available for aniting
the two oceans which wash the American

Continent, and there is still a div e
of epinion ns to which isthe best loonlity
for building the canal. Several routes
have good points, and 1t has been oniy
by a discussion of the pros and cons,
weighted for their relative values, that a
final conclusion has Deen réached] as to
which 1= the best. Many years ago this
process eliminated all but two of the
rottes—Panoma and Nicaragun-—{rom
setiots consideration,

THE FROMINENT PART TAKEN BYX THE
U, 5 NAVY

The work of solving the canial problem
hias fallen largely on the Navy of the
Unlted States. Company after company
hitis been formed for the exploration of
the different sections which it seemed
desirable to examine, but in each and
every case they came 1o the government
for assistance, and their reguests were
referred to the Navy Department.  Fi-

MNAVAL LIHSERVATORY

ually the Fovernment itself took up the
matter and pot it onder naval control.
The selection of the savy to perform
this work was a wise amd economic pol-
icy. Itsofficers are educated at ascien-
tific school and dnlled in surveying the
coasts of the United States pswell s=in
making survevs in all parts of the worlid
covered by the vovages of naval vessels,
astequired by the following extract from
the U, 8, Naval Regulations, viz: ** He"
(the captain) **shall, when his duties
and other circumstances permit. mokea
carefnl survey and construct o chart of
atiy shoals, harbors. or dangers to navi-
gation that he may discover or find inac-
curately located.”” Such duties make
the naval officer well fitted for the work
of exploration. Not only was this an
enforced dutv on the navy, however,
but willing handswere found who sought
to carry the American fag into and
actoss the inhospitable and ahnost -
penetrable forests which abound in the
tropical regions, where Nature herself
has almost built o canal.

While many spasmodic efforts were
made to cut the Gordian kdot, aboit the

*An address 1o the National Geographic Society, Miacch 10, 1gos,
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middle of the 1gth century 1t was seen
that nothing but a systematic and scien-
tific treatment of theproblemwonidavail,
and one of the first to realize this was
the late Rear Admirml Danlel Ammen,
1I.S.N. He had songht permission from
the Navy Department to take chargeof a
party to explore the Isthmus of Panama
early in the ffties, but was refosed.
Soot after this, civil war broke ont in
the country, and the navy had its hands
too full 1o consider other than military
matters, Hardly had the war censed,
however, before Ammen took up the

roblem and, enlisting the influence of

15 great friemd, General Grant, he ham-
mered away at it until the day of his
death.  Fortunately, Ammen was suc-
ceeded in that office of the Navy Depart-
ment having charge of such matters by
Rear Adimiral John G. Walker, 1.8, N,
His eartiest interest in the subject is
demonstrated by the fact that he is now
the Presidentof the Isthmisn Canal Com-
mission.® But today the canal project
owes no man more for its promising fu-
ture than it owes General Grant.

Well-equipped expeditions were fitted
out for surveying the different routes se-
lected for examuation by soch men as
Shufeldt, Lull, Selfridge, Crossman, Col-
ling, Hatfield, nll officers of the navy,
and when the mass of evidence seemed
to he pointing toward Fanama is the
imost favorablesite for o canal, a French
paval officer came in suddenly and nn-
expectedly took the stake,

1 =ay this with some¢ fear of contra-
diction, vet I believe this contention can
be mamtained. To be sure, a number
of the leading men inourcountry fnvored
the Nicaraguaroute, and many navaloffi-
cers were strang 1n their conviction that
ita location was the most favorable fora
canal, but Iclaim this view waslargelyin-
fAluenced by political considerations and
the imperfect knowledge then extant re-
gurding the work necessary to construet
i canal on o lnrye a scale.

* Sipgee this addeess Admind Walket lias
bieen strecesda] by Hoo, Theolore M. Shonts
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Onie of the first official acts of the gov-
ernment of the United States in connec-
tion with canal investigntion wasa reso-
lution by the [Tnited States Senate
March g, 1866, readingjas follows :

“ Resofeed, That the Secretary of the
Navy [urnish, through a report of the
Superintendent of the Naval Observa-
tory, the summit levels and distances by
survey of the various pro lihes for
interoceanic canals and railrowds between
the waters of the Atlantic and the Pacific
oceans, ns, ulso, thelr relstive merits os
practicahle lines for the construction of
a ship canal, and especially as relates
to Hondiuras, Tehuantepec, Nicaragua,
Panama, and Atrato lines ; and also
whether, in the opinton of the Suparin-
rendent, the Isthmusof Darien has been
satisfaetorily explored ; and, if so, far-
nish in detail charis, plans; lines of lev-
els, and all information connected there-
with, and upon what suthority they are

The resultof the resolution was a com-
prehiensive report of the whole canal
guestion as far as then known by the
late Rear Admiral Charles H. Davis, U5,
Navy, Superintendent Naval Observa-
tory, of which 8,000 copies were printed
by order of Congress,

Another able and volominous
on the '* Problem of Interoceanic Com-
munication by way of the American
Isthmus ' was prepared in pursuxnce of
an order of the Navy Department by
Lieut. John T. Sullivan, U. S, Navy, in
t§8 3, which was published in accordance
with authority of Congress, and which
hecame a standard reference book on the
suthrject.

THE PPANAMA ROUTE

Capt. E. P. Lall, U.S. N,, surveyed
this route in 1875, and he estimated, as
the most practical plan, for a lock-canal
of alength of g1.7miles from =2 to sea;
but the real origin of the Panama Canal
as an accepted project may be found in
the brief strveys of Lieutenants Wyse
and Réclusof the Frenchnavy., On the
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6th of Qcetober, 1876, Wyse had been anu-
thorized by asociety called the °* Societe
Internutionule du Canal Interoceanigue’”
toproceed toCentral America for the plir-
poszof exploration, Hisexamimations
were begun on the Pacific coast about
the middle of December, 1876, and ter-
minated 1o the first part of April, 1877,
a period of not more than four months,
doring which time no part of the expe-
dition penctrated as far as the Atlantic
coast, The party, under the charge of
Lientenant Réclus, spent from Apnl 3
to April 20, 1878, making a survey of
the valleys of the Obispo, Chagres, and
RioGrande, along the lineof the Panama
railroad, the level-lines and eross-sections
being run up only to the extremities of
the then proposed tunnpel, and not con-
tinwing over the divide.

Armed with this incompiete record
concerning the Panama route, but with
a concession for building a canal which
embraced the whole conntry of the United
Statesof Colombia, th nﬂiz:tdudin gﬂlth;
proposed routes except Nicaragun an
Tehuantepec, Wyse reported to his com-
pany iu Paris,

On the 1sth of May, 1879, an inter-
national conference was held at Paris
under the auspices of the Paris Gen-
graphical Society. The conference was
composed of 136 members, of whom 74
were of other nationalities. The con-
ference, which was controlled by the
great engineer Count Ferdinand de Les-
seps, who had just built the Suer Canl,
after mature consideration, but consider-
ation wherein political elem=nts largely
predominated, fnally concluded as fol-
lows: “‘The conference deem the con-
struction of an interoceanic canal so de-
sirnble, in the interest of commerce and
navigation, as possihle; and in order to
have the indispensable facilities of ease
of access and nse, which a work of this
kind should offer before all others, it
should be builtfrom the Gulf of Limows to
the Bay of Panama,” Thusthe Panama
railroad was a prime factor in inducing
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the Paris conference toselect the Pannma
[sthmus as the location fora cannl. The
conipany which built the railroad held
aconeession from the Colombion govern-
ment dated June 23, 1845, The con-
cession, in a stightly different form, had
lapsed from a French company which
had been unable to control the cap-
tal stock, and the grant was revived in
favor of Henry Aspinwall, John Lloyd
Stevens, Henry Chauncey, and their
associates under the name of the Pan-
ama Railroad Company, an organization
which later, in 1849, was incorporated
by the legislature of the state of New
Vork. Under this grant the company
constrocted the road, and on the 27th
of Janunary, 1855, it was completed and
the first passénger train passed over the
track.

DE LESSEFS' COMPANY

A compuny, of which de Lesseps be-
came president, was soon formed for the
construction o tide-level canal, and he-
cause of the prestige of its chief it was an
easy matter to obtain subscriptions to its
stock. Unfortunately, smong the stock-
holders there wasa large element of the
poorer classes in France, who believed
that de Lesseps would make & fortune
for them out of their small holdings, and
many of them sacrificed their httle all in
the schéme. The capital stock of the
company of 300,000,000 francs{ $6a, 000-
ooo | was soon half taken up and work
began on the construction of the canal,
Wiyse ex to be named as director
general of the canal, but failing to se-
cure what he considered his rights, a
coniness sprang up between him and the
president of the company which was
povthing but favorable to the work.
Finally, in 1581, M. Réclus initiated the
enterprise and began clearing the ground,
assembling the plant, and constructing
buildings, hospitals, etc. But tronbles
grew more rapidly than did the canal.
No well-developed plans had been pre.
pared, nnd in fact hardly any one knew
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what was required, [Hrectors and en-
gineers of the constroction company
changed so raprdly that it became n com-
mimn saving on the Isthmos that ' itwas
worth a man's yearly salary to simply
come there, and he wasa very poor engi-
neer who could not make a fortuné
six months and go dway, "’

[n October, 1885, four and one-half
vears after ground was broken. the state
of affuirs on the Isthmus was given by
ot good authority as follows: ** There
have been moved & total of from 16,000 -
oo T 17,000,000 cnbic meters of earth,
12,000,000 only being from the canal
proper, and 88,000,000 are still to e
excavated ; besides there have been pre-
pared buildings and stables on an ex-
travapant scale, farms and gardens ot
great ex ponse around headguarters, rail-
rond branches; field hospitals, and rosds,
three of which are of but little nse except
for pleasure riding of employés.*’

It was about this time | 1885) that,
after several vears' ahsence, it was ngain
my privilege, as commander of the U, 5.
ship (atfena, to retarn to the Isthoins
of Panamn ond become nn enforced but
interested spectutor of the construction
work on the connl, and my recollection
of the state of affatrs accords with that
above givein. In fact, an eve-withess
conld foresee even at this early dare
that the extravagance which prevailed
miist lead to the fadlure of the company,
For the pext three wears, while the
progres=s of the fHrst Panama Canal
Cotmpany's work wias at its height, T
spent portions of each winter at Colon
and waitched with incrensing ilnterest
the aperations of the great nndertaking.
From that time to the nt 1 hive
mever lost faith in the | snccess of
the Pananma Canal,

In the meantime a rival company was
organized to construct the Nitaragua
Canal, and having for a mumber of
years been interested in surveying and
having hod an extensive associntion
with the officers who had been making

THE NarioNnaL GeoGrarH1iC MAGAZINE

cxplotations in Central America, | was
nskeid to associnte mvself with others in
support of the Nicarngua Company.
To all such sugpestions T made answer
that | was o Panamn Conal man first,
last, and all the gme, and that I believed
when the financidl elements of the op-
E?Hiﬂg canals: wete hnally ssttled by
irging: up the then estimated cost
for constructing the Nicarugus Canal,
which was placed at about £4 5. 000,000,
to 4 reasonable hasic of not less than
$1o0,000,000, and the French company
siould fatl and sell out itsassets forasong,
s then seemed 1o me more than likely,
that sonie new Pooamn Canal Company
conld and wogld buoild a better canal
for an amount, inclnding the purchuss
I.I:Fi:ﬂ of the defunct compaiiv’s holdings,
than the cost of a poorer canal at
Nicamgun, I have been so strong in
this conviction that two years before
the Isthmnno Canal Commission ninde
its report in favor of purchasing the
interests of the reconstructed Panama
Canal Company for &40, 000, 000,1 affered
to wager that such a fhinding would be
the result of their deliberations,

I must <ay that my [eelings in thiy
mutter were not altogether freed from
a little bias, owing tothe fact thut while
our own officers had done the principal
work of explomation of the canal zones,
and when, as it seemed to me, the =en-
timent of the country was crystallizing
i favor of bmilding a cagal across the
Panama Isthmins, s French naval officer
with but Dittle actual exploration to his
credit should, by the nse of the: great
name of de Lessops, come i1 and steal
a march on s

While on the Isthmus during the Tat-
ter part of 1887, 1 ventured to ask Mr
Charles de Lesseps, who was then the
company's manager, if he really ex-
pected, as was then widely published,
that the canal would be completed the
following vear. Hereplied that, while
e would not ke to have it known, be
did pot mind telling me that, in order
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to complete it at that time, as well a5 to
procure revenie for continming the dig-
ging down to the sea level, the company
might be forced to the Jock svstem of
construction.  This would surely be ac-
complished in theend. Before the time
limit was up the entire plans of the canal
hod been changed to the Jock system,
but a8 the money wis then practically all
gone and no more could be obtained, the
company was forced into bankruptey.
This ook place in February, 188g, but
a shory time after | left the Isthmus.

THE EARLY FPLANS

The plan that was first adopted by the
old Panama Canal Company, wis fora
sea-level canal having a depth of 29.5
fect, and bottom width of 72 feetl, with a
total length of about 47 miles:. Natu-
rally, the estimates for constructional
work on the canal at this time were very
cride; being based on insufficient datn
regarding the physical conditions of the
country as well as on insufficient sur-
veys. As ab first planned, the canal
passes through low ground from Colon
on the north, by a direct line for a dis-
tance of 6 miles to (Gatun, where it inter-
stols the valley of the Chagres River,
pusses op that valley a distance of 21
miles to Obispo, where it follows the val-
lev ol o small tnbutary, cuts through
the continental divide at Culebra, and
thenice desvends by the valley of the Rio
Grande to the Bay of Pannmal

As it was necessary to provide easy
curves everywhere in the canal, a point
was selected for ermssing the divide
somewhat higher than that of the low-
est pass.  The maximum height on the
center line in the Culebra Cut was 333
feet above the sen.  The greatest prob.
lem the company had to solve was the
controlafl the flondsof the Chagres which
al times rose to enormous proportions.
Various schémes were pro Lo meel
this difhicnlty, the most prominent being
the construction of n dam at Gambou to
impound the waters of the apper river,
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aml the excavation of two independont
channels, one on either side of the main
canal, to eany aoff the surplus waters to
the sen.

The eost of the canal as estimated by
de Lesseps in 1880 was $127,600,000,
and the time required for 1t completion
Wils § vears,

As Has been stated, in 1887 his com-
pauy was forced to admit that it was im-
practical tobuild a sen-level canal in the
time and with the money availahle, and
atentative scheme for opening the canal
in order to Ire Fevente was ted
which contemplated the use of locks.
This being a tem * expethient, the
summit level was to be supplied with
water from the Chagres River by p :
but, with the funds exbausted, even this
became a hopeless sk, the company was
forced into bankruptey, and in May,
188, work on the canal ceaszed alto-
get her.

DISATPEARANTE OF THE SECURITIES

After much difficulty in arranging the
COUNCESSIoNg, 3 new CoOmpany wis organ-
ized oo the 2oth of Octaber 18G4, with
a capital stock of 650,000 shares of ron
francseach, Thus, after deducting 50, -
aon shares given as full-paid stock to the
Colombian government, in compliance
with the terms of the extension of the
concession, the cash capital of the comn-
pany was only So,000,000 fratcs, or
&11 640,000, & sum which allowed only
for some provisional operations then con-
templated. It is hardly necessary to go
into the scandals connected with the
fatlure of the old company, as they do
not affect the problem. The old com-
pany and the lquidator had rmised by
the sale of stock and bonds the sum of
£246, 706 43168, while the sectirities
issued to raise this spm had a face value
of £435.550,332.80, The mumber of
persons holding them is estimated at
over 200,000, There hnd been pur-
chased and transported to the Isthmng
an enormous quantity of machinery and
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other plant at an estimated cost of
£25,000,000. It is said that the terre-
plein of Christobal Colon, en which the
superintendent’s residence was  built,
was constructed almost entirely of dis-
carded material from this purchase. In
fact, 1 saw & great amount of material
<o disposed of myself.

It should be noted that the Panamm
Railroad, which ran over practically the
satne route nsdid the canal, wasof great
importance to the canal company in con-
structing the canal, not only on account
of its factlities for handling supphies, but
becanse the malroad company’'s conces-
sion covered any system of transporta-
tion which might be adopted along its
line. This made it necessary, in order to
control the road, for the canal company
to purchase most of its stock, which
alone took out nearly 819,000,000 worth
of assets.

FEARFUL 1LOSS OF LIFE

It should also be noted that the san:-
tary question was not only an impor-
tant, but a very expensive, item to the
company, Lhere wis ample provision
for caring for the sick, with large and
expensive hospitals under control of the
company, hut little or no attention was
paid to precautionary measures, which
now are considered such miportant fac.
tors in sanitary science., Those of ns
who visited Colon in the height of the
boom may recall the ghastly scenes
which met our eyes., One might wit-
pess on almost any morning a Scaven-
ger's wagon going about the town gath-
ering up the bodies of those who had
sucetmbed doring the night in the hov-
¢ls of the place or in the streets to the
prevailing disease which fed on the filth
of the land. The celebrated suburh of
Colon, ** Monkey Hill,"" was the tecep-
tacle for these which received
in transportation and burinl less consid-
eration than would usually be given to
a dead dog.

The plan adopted by the new Panama
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Canal Company, asstated i the Isthmian
Commission’s report, involved two levels
above the sea level: one of them, anarti-
ficial lake to be created by a dam at
Bohio, to he reached from the Atlantic
side by a fight of two locks, and the
other, the summit level, to be reached by
a flight of two locks from the preceding,
the stmmmit level to have its bottom 68
feet nbove the séa and to be supplied with
water from 2 feeder leading from an arti-
fictal reservoir to be constructed at Alha-
juela in the upper Chagres Valley : the
ascent on the Pacific side to be likewise
of four locks, of which the two middle
ones are combined in flight ; the capal
to have a depth of 20.5 feet, and a bot-
tom width of about g8 feet, with an in-
creased width in certain specified parts.
Its genernl location was that adopted
by the old company. The cost was
estimated at $101,850,000 for the work,
which did not include administration
or financing : this matter of financing
wis estimated at nearly $100,000, 000,
While this was the plan recommended
by the French engineers. they worked
ont in detanil a second plan, which is an
extension or modification of the fore-
going, which they seemed to prefer in
itself, but which they feared wonld re-
quire more time toexecute. Under the
second plan the upper level was omitted,
the cut through the continental divide
being deepened until its hottom was 32
feet above the sea: Lake Bohio was
made the sommit level and was fed di-
rectly by the Chagres; one flight of
locks on the Atlantie side and one on
the Pacific was omitted : the feeder
from Alhajueln was omitted, but the-
dam at that place was retained. The
estimated cost of completing this plan
wiis not much greater than that for the
other, being about $r1os5 500,000, In
both plans the dam at Bohio converted
the river between that point and Obispo-
into a lake of such dimensions as not to
be serionsly affected by the partial floods
admitted to it, while diversion channels.
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were to be constructed on hoth sides of
the canal from this Inke to the sea.
With a carefully desigued system of
sluices and cottrolling warks, the vio-
lenee of the Hoods was to be checked
hy impomnding the water both above
the Alhajuela dam and Lake Bohio, =0
us to keep the How below the HBohio
dam within the caopacity of the two di-
version channels.  It'will be seen that
in brief this secomd plan of the new
company simply docs away with the
upper level at Culebra und leaves but
one continuons stretch on the level of
about 32 feet above the sea from Bohio
to Miraflores. a distance of 22 miles

THE FPLAN RECOMMENDED BY THE

FIRST ISTHMIAN CANAL
COMMISSION

Theplan prepared by the first Isthmian
Canal Commission,* which was made be-
fore the trunsfer of the property to the
Uniterd States government took place,
seems to follow this general plan very
closely, except that it raises this section
to un elevation of abhout go feet ahove
the mean sea level.  Thisplan was anly
tentative and depended upon fnrther
imvestigation, which i now being car-
ried on.  There can be no question bat

timt for such o stupendons scheme this

investigation cuunot be too exhaustive,
and time opsed 1 it will save mouny
months in the fnal completion of the
canal. The Commission is, however,
going ahead with soch work as muost
be doge in any scheme thiat may be
aopted.

The canal as thus projected moy be
deseribed as follows :  Beginming at the
6-fathom curve In Limon Bay, a channel]
so0 feet wide at bottom is excavated,
curving: to the loft antil it reaches a
poimt just inside the jetty constructed by
the old Panama Canal Company. Here
it changes direction’ to the right and is
then conducted ina straight line oa

* See map of the Pansma Canal region pul-
lished ne s supplement to this number,
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point about 240 miles from deep water in
the bay. For about a mile this wide
channe] isinstde the low shore line, form-
ing anarrow hut well-protected harbor.
Near the spex of thissecond curve the
bottom widih is increased to Bo0 feet for
a Jemgth of 800 feet to provide a turning
basin. From the inner end of the har-
bor the bottom width of the canul is 150
feet and the level of the water is main-
tained at sen level for o distonce ot about
14 % miles te the Bohio locks. Thissea-
evel section is cut through low land or
swamps untt} it reaches Gaton, & miles
from the initial paint, where the frst
high land ismet. Infactn cross-section
of the canal prism here is so high as to
muke it possible to construct the first
locks—a contingency which is stfill an
1|I;.1:|1'_-i.‘t.i|:|'r_'|.

At Bohio is located a double flight of
locks, having a total lift varying from 82
feet at the minimum level of the lake to
go feet at the maximiom, 4t 16 45 toeach
lock. the normal lift being S5 feer.

ARTIFICIALLY CONSTRUTITED LAEKN
ROELLD

While there 13 some gnestion about
the feasiinlity of locating locks at Gatun,
the Commniission was of the opinion that
no location suitnble for a dam existed m
the Chagres Hiver below Bohie, and,
while this location i= not without diffi-
crlties, It has the great adyvantage that
abont 3 milessouthwest of the dam, near
the head of the Rio Gigante, the tribn-
tary of the Chagres, there exists an ex-
cellent sate for a spillway, by which the
dischurge from the lake can be keptaway
from the dam and accessory works, even
when extremely large, without incon-
venience to the cannl itsell or to the
country below the lake. The beight of
thiz spillwoy wonld regnlate the height
and ared of the lake. After careful con-
sideration of the requirements for flood
control and forstornge agninst dehciency
in the dry sepson, and also of the effect
npon the wnount of excavation required
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for the canal through the continental
divide, the Commission decided to fix
this height at 85 fect above mean tide,
and to make the spilloay a fixed welr
2,000 feet long.  The area of the lake at
this height is 38.35 square miles.

Above the Bohio locks the canal én-
ters the artificial lake formed by the dam
and known a= Luke Bolio. For the
first 7 miles it-will become a broad, deep
body of water, affording room for an-
chorage as well a8 navigation. The
length of the channel in Lake Hohio is
ahout 124 miles from the locks to the
point where the canal leaves the Chagres
River or 13 miles to the point where
it enters the cut throngh the motntain
divide which separates the Atlantic and
the Pacific slopes.

Near the entrance to the summit cut
ot Obispo will be placed a pair of gates
100 feet wide, so that if 1t should be
necessary to draw off the water from
the summit cut the level of Lake Bohio
would not be affected by it

[t should be noted that the Commais-
sion's plan to increase the height of Lake
Bohio {rom 32 1w go feet gives it the
increased area by distnbnting the im-
pofinded waters over n large section
which would not be covered by the lower
level. The higher level also allows a
great saving m the excavalion of the
canal prism in this section, and should
it he used will probably rednce the total
wmount of cost for excdvation. At all
everts, as it will not take moeh longer
to raise the vessels the additional height
in the locks, but will allow for a greater

in the loke, the time of their pas.
sage through the canal must be short-
ened,

The summit of ** Culebra Cut,'" as it
is called, is nearly 8 miles long from the
Obispo gates to the Pedro Miguel locks.
The highest point of the divide is about
g miles from the Obispo gates, where
the canal axis is 286 feet below the
nattral sturface of the ground.

The Pedro Mignel locks, the begin-
ning of the next section of the canal,
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will be-similar to the Bohio locks, the
agirregate lift varving from 54 to 62 feet.
The level of this section is therefore
aboht 28 feet above the sen, and it ex-
tends for a distance of 1.33 miles to the
last lock, which 1s at Miraflores.

The Miraflores lock has a Hift varying
from 14 feet ot high tide to 38 feet at
menn low tide,

Foralittle over 4 miles beyond the Mi-
taflores lock the canal extends through
a low, swampy country through which
the Rio Graude flows. This hrings the
canal to a point known as La Boca,
where the Panama Ratlroad Comrpony
has constructed a large and substantial
wharf, A dredged chamnmel 200 feet
wide will extend from this point fo
about 4*4 miles to the 6-fathom line in
Panoma By,

COLON HARRBOR

One of the most mmportant questions
it the canal problem, which heretofore
has recetved proctically no attention
from any of the companies which have
had to deal with the canal, is the con-
struction of a harbor at its northern en-
trance, A committee hos recently re-
ported o the Cainmission a solution for
this problem which contemplates the
construction of a breakwaterat Colon at
A cost of &6, 500,000,  Indeed, this de-
cision hascome none too soon, for alrendy
material for the construction of the conal
is arriving at Colon, which muost be the
muin depot for the reception of canal
supplies, and the dificulties for trans-
shipment are great, There is a small
harbor which has been made by widen-
g the eanal prism at Chnistobal Colon,
but it is too small and too dangerous
ol approach for vessels of any size in
stormy weather, and as Limon Bay is
at the present time an opén roadstead,
almost any weather may be considered
stormy there.,

THE TERRIRLE NORTHERS AT COLON

Naval officers who have had for the
past half century to police the Isthmus of
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Panama and protect its transit hove had
many disapreeable experiences while an-
chored in the harbor of Colon or Aspin-
wall, asit nsed to e Enown. One event
i my own service there T can hardly re-
call even at the present day without a
shudder. It was in the winter of 1886
when we reached this port with some
of the Galena’s machinery needing re-
girs. After coaling from a Norweyian
ne, which was lnshed alongside the
ship with much difficulty, owing to the
hetvy Sea, we bepan to take the ma-
chinery apart. Realizing, however, that
if canghit by n ** norther, ' which might
come f1p At any time—without power to
movethe shipoutof the harbor —disuster
wits likely to follow, I decided to pro-
ceed to the little clased harbor of Porto
Belle, which lay about 30 miles to the
castward of Colon, nnd there miake the
necessary repairs. At the end of two
days, when about to retoro to Colot,
word was freceived through the com-
manding officer of a French corvette that
during our absence g heavy norther hud
ocenrred at Coloo, and that the French
ship had escaped from the harbor almost
by u mriracie. As that vessel wasa much
higher powered steamer than the Galowa,
T cannot bear b think of what might
have occurred had we réemoined in this
treacherous harbor. Returniog to Colon
as Boon as possibile, the sight that met
our gaze I shall never forget. Nineteen
‘rEa-FE];jr had been totally destroved i
the terrific storm, and wreckage and
dead bodies strewed the beach for miles
around. The barque from which we
had takenr conl wits droven ashore at
Christobal Colon, near which we had
been anchored, and there was notl a ves-
tige of her in sizht. A similar fate
wonld strely have been the Crafema’s had
she remained in the harbor with her
motive power inoperative. Over 30 lives
were lost in this storm and the destrue.
tion of property was enormous. No
doubt this loss of property took a large
share of the money which was nnae-
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conntsdl for belonging to the canal
company. ¥ '

THE PROBLEM UF SANITATION

Few persons who have not visited the
Isthmns can hive any conception of the
magnitude of this problem, and only
those who witnessed the great waste of
life und money from the want of proper
somitary menasures doring the closing
mounths of the old Panama Cannl Com-
puny’s existence can form a proper
estimate of the vnlm:- of mood samtary
conditions in this tryving couniry.

It should be remembered that procti.
cally all of the labor used in the cannl
section must be imported, At frst,

under the influence of de Lesseps’ preat
name, large numbers flocked to the 1sth-
mis from Jamaica, which sland is said
to Formish a ¢lass of labor second to
none for tropical work. Ilmpetus was
given to this emigration of the islanders
by the fact that the trade in sagar, which
was then the staple article of production
in Jumpica, was rmined by the bounty
piaid for the caltivation of thisimportant
commodity i our own sonthern stotes,
and the great fruit business which pow
gives theisland considerable revenne was
then in itsinfancy. It was therefors not
a difficalt matter for the company to
make contracts with the idlers to go the
short distance to the Isthmus, where
good prices for labor prevailed, But
when, after a comparatively short time,
n few decrepit negroes returned to their
hormies io-an endeavor to eradicate from
their systems the effects of diseases, with
reporis that the thousands who did got
retnrn had gone w0 their last resting
places, a reaction setin amd the Jamaica
market became lessavailable. Further,
the British government.seeingtheirbean-
tiful island overron by panpers who had
returned from the Isthmus without the
power of earning the food for their de-
pleted bodies, finally put a stop to this
emigration altogether,

* See page 472,
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SCOURING THE WORLIDY FOR
LABORERS

Then the coasts of Afnea were scotiTed
forable-bodied men, but even thereafter
a short time the promises of remunera-
tive prices for their services ceased to
draw men to the canal zone. | have
seen o slip cowe into the port of Colon
from the coast of Africa, where it had
heen sent wmder o most liberal contiact
ot which it wis expected to britg {500
or 2,000 men for the cannl working
parties, with only o ne or two hundred
on hoard. Tt was estimated that their
passage money cost the canal company
in the neighborhood of &t 000 apiece,
and vet one-half of them were invalided
to the itals alimost as soon as they
Innded, his the enormons cost of the
voyage was the principal result of such
expeditiong

PREVENTIVE SANTTATION

The climate was not so much the
cause af this awful hasvoe smong the
luborers as the want of preventive sani-
thry measures. My experience, which
has covered portions of five or six vears
in Isthmian waters, lesds me to ap-
prove what has been reported by the
U, 5. minister to Panann as given in
Tur Narvtosir Grocuarsic Maca-
z1xE of October, rgog. It will hear re-
penting here. e sava:

" When the able sanitary corps, which
bas charge of bettering the health con-
ditions 1 the [sthmos has carried out
its plans for the improvement of the
caual strip and the cities of Panama and

Colon, there 5 no reéason why the
Isthmusshould oot be ane of the health.

iest places in the world, There
has been hardly @ single instance of
senons iiness among the considerable
number of yvoung men emploved here
in work connected with the canal, while
the percentage of sickness among the
larger group of laborers emploved at
Culebra is not greater than among those
engaged in similar excavating work in
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the United States.  Among the 400 ma-
rines located half wav ncross the-lsth-
mus, ot Empire, there has not been a
single death from local diseases, while
the percentage of those in the haspital
1= not larger than wonld be found at the

avernge post 1o the United States,

THE SANTTARY PRECAUTIONS TAKHEN
Y THE U, & XAVY

A= the sanitarv condition of the Isth-
mus is in the hands of army and navy
officers, [ want o moke a statement
concerning what [ consider s reflettion
on these services made by a lecturer
betore this representative hody anly a
few weeks ago. Lost we forget |

A distingoished medical gentleman
who recently lectured here stated that
neither i the etrmoniom of the 17, S,
Naval Academy nor at West Point was
any uttention poid to the subject of
physiology or hygiene, which accounted
i part for the great sacrifice of human
lite which tock place among out forces
during the Spanish-American war in
1808,  While the statistics he are
based mainly on army reconds, he by
inference made them apply to the navy
as well.

Asfaras the U, 5. Navy 1s ooncerned,
lits premiges are wrong and his coneln-

stons are wrong. Inthe frst place, there

15 4 chair of physiology and hygiene at
the Naval Academy (and one was later
cstablished at West Paint), which is
and has been occupied by distinguished
medical ofiicers of the navv, amd the
young men there nndergoi iy instroction
are given a very gooid genera] knowled ge
of physiology and hvgiene—anfhcient
at all events to enable them as exeou-
tive officers of ships to nnderstand at
least the questions which arise in the
practical parts of the profession.  Each
<hip in our navy carries one or two and
sometities three medical officers, so the
sanitation of onr ships s well provided
for. In fact, the sunccess that hus fal-
lowed the navy's efforts to stamp out
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disease hus been asource of pride.  No
brighter page in the history of sanitary
sciepee can be foumd than that which
pertains to the medical records of the
pavy duaring the sommer of 1895. To
prove this let me quote from the report,
of the Surgeon Gengral of the Navy
dated October 1, 18g9:

*“In the returns from the squadron
operating i Coban waters are repre-
sented 48 vessels, with an average com-
plement of r1,5p0. As showing the
effects of war service upon the crews of
the various types of ships, the monitors
gave an average rate per 1,000 of force
sick datly during the war of 17.48: for
1807, 10.87 ; battleships, 12 34, against
12:381n 1895 cmisers, 16,01, asapgninst
17.31 for l-ﬁ-u, : gunboats, 1574, a8
againsl 20. )4 for 1ayy."”

THE HEALTH OF OCR SQUADRONS TN
TIME OF PEACE AND WAR

S0 that for this sguadron, o spite of
dﬁunmﬂ especiallvincident tothe tropics
in midsummer, the daily average sick-
ness for the whole force of nearly 12,000
men was but 1.56 per cent.

Thus it will be - seen that, leaving out
the monitors, the average sickness dur-
ing the war of 1805 was less 10 reality
than tn the peace year 1857, when our
sgquadrons summered at some of the
heaith resorts along our Atianlic coast;
but, even including the monitors, the
generi] average of sickness is less for
the war period than thnt for the "try-
mg times of peace.’' Sailors have o
trite -m-dni.: that " those who go down
to the sea in ships see the wonders of
the deep, hut those who go in monitors
=te the infermal regions.””  This record
of comparative sickness for the monitors
would seem to lend credence to this
statement.

A slightly better result than this was
ul:lti.i.m;:g’. from Admirnl Dewey's squad-
ron in the Philippines during the same
period,

It may be remembered alzo that the
Noavy Department sent a battalion of

Tue Narionar GEoOGrRAPHIC MAGAZINE

marines o Cuba daring the war perod,
the average strength of which was 588.
Oo Tune 1o a laoding was made at
Guantanamo, where the battalion was in
camp for the remamder of . the war and
until some time after the mam foree
of the army had lett for home. The
daily avernge of this force sick was but
2.23 per cent. Remember, this was
shore service, the same as in the army.
TheSurgeon Genernl's rt continues:
‘" There were six deaths, all of which
oconrred 1m0 the engasements with the
hp‘lmﬂh troops, s a dugle falal cage o
cHrFihy from ditease.™ 11 there is any
town i the Uinited States with an equal
number of inhabitonte that had Jess
stckness for the satne periad, T wonld
like tosee the statistics. Lel this state-
el he compared with Japunese records
and the disparagement will not appear
s0 great as that given by the learmed
dpctor,

With the sanitary corps on the Isth-
mus in charge of such men as Col. Wil-
liam C. Gorgns, U, 5. A., ¢hief samitary
officer, whose record as a destrover of
vellow-fever germs in Coba mecently
has given him fame; pssisted untal re-
cently by Medical Ihrector John W.
Ro=s, U. 8. N, director of hospitals, amd
other officers of the army and pavy, we
neel]l not fear the result of any com.
partsons made wnder like conditions
with any people on the globe.  [ir Ross
has been connected with svarious im-

tant sanitary enterprises during his
long and wseful career in the navy. As
lotg apo as 18575-1879 he made an en-
viahle record as a volonteer in the yel-
low-fever epidemic of east Florida, for
which he was promoted by special act
of Congress 1 1855,

THE PANAMA PURCHASH A GHREAT
BARGAIN

That the govermment of the United
Stutes hassecured a great bargain in the
purchase of the assets of the Panama
Canal Company is beyvond question.
When de Lesseps undertook the man-
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agement of the great enterprise which
shonll eut the western continent in two
he laid great stress on the fact that prob-
lems that seemed insolvable at the time
wonld become simplified by the growth
of engineéring knowledge developed in
the conrse of the construction waork.
Noengineering scheme has ever been so
exhnustively studied as that for building
the cunal, Tmmense soms of money
have been spent tostudy the dou’ fs of the
problem and still larger amouuts have
gotie 1o eliminate the migifs of the per-
sontel who should control its destiny.
Noa value can be set on this accnmulation
of knowiledge which the Commission can
nee 05 @ powerful weapon in weaviug
together the mew plans winch are to
bring our work to a successiul issue.
But aside from these ** consequential
damages,”’ us they might be valled, and
which would have cut a large figare in
the beginning of operations in any new
field, the visible assets turned over to the
United States are well worth the price
paid for them. The popular mind is
rutheér apt to estimate the property de-
livered to s by the French company as
conslating of but little more than the
rtially dug canal and the HPanama
aitroad - but a stidy of the schedule or
efpnipment will show seores of machine
shops, some 2,300 houses built of ‘wood,
stone. aml metal, for all conceivable
prrpases, and which will necommuodate
from 1 5,000 lo 20,000 people; hospitals,
extensive in numbers and in size, which
represent an investntent of a vast sum of
ttoney. These huildings not only ac-
cotint for a good slice of the purchase
tice, but as they would all have to be
jﬁui'h!. before work can be systematically
carried on, the government is saved the
expense of these preliminaries, The
Inbor question, always a serjons oue,
here becomes vital, The loss by sick-
uess alone, before the le who are
requited to work on the.canal could be
comfortably housed, would greatly aung-
ment the total cost of construction,
This expense account wonld be n large
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factor in any original operntions, say it
Nicaragun,
Omne of the greatest benefits that has

actried to ns and on which no money

vilue can be placed 1s ourpower to abso-
lutely control the ro-mile strip bounding
the limits 6f the cansl zope. No one
who has oot had to deal with the deji-
cate questions which constantly arise on
the Isthmus with referetice to our gov-
eriment’s gunrontes to keep open the
trausit and to safeguard the soversignty
of the conutry through which it passes
can realize the difficulties nmdl expense
which this sicrel obligation has en-
toiled

A SEA-LHVEL CANAL

The first dehnite engineermg plans
for the construction of the FPanamu
Canal have just heen submitted to the
Tsthuiipn Canal Commission under date
of Februury 1g last by the engineer-
ing committee of that body, cousist.
ing of Commissioners Buarr, Parsons,
anid Davie, The principal recommenda-
tions are stmmed up in this resolution:

*t Resolvedd, That this cominities ap-
prove aml reeommend, for adoption by
the Commission, & plan for a sea-level
canal, with o bottom width of 50 feet
and o minimun depth of water of 35
feet, mnd with twin tidal locks at Mira-
flores, whose nsable dimensions shall
he 1 060 feet long atd 100 feet wide, at
a total estimated cost of §230, 500,000,
Such estimate inclodes an allowance for
administration, engineering, sanitation,
aml contingencies amounting to §35,.-
450,000, but without allowance for in-
terest during construction, expense of
one government and collateral costs,
and water supply, sewers, or paving of
Panmma or Colon, which last items are
to be repaid by the inhabitants of those
cities."'

The committee estimates that o sea-
level conal ean be completed within
from ten to twelve vears {rom the pres-
ent time.

The commitiee decided that under no
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circumstances should the surface of the
canal be more than 60 feet above the
sen, nnd estimates that at this level the
cost would be $178,013,406, A jo-foot
level is estimated to cost $104,213,406.

It is recommended that the Chagres
River he controlled by a dam at Gramboa,
buiit to a8 erest height of 200 fect, and
the waters of the lake thus created dis-
posed of through tunnels, The work
om the foundation of the dam wall re-
guire from one to one and a half years,
anud the committee reports should begin
at onee.  The dam at this place, 1t 15
stated, involves oo formidable obstacles,
which i5 ot the case at the Bohio 1|’_'HI'_':&~
tion.

The construction of a dam at Gamboa
in this connection would also control the
Chagres River, except that it would be
necessary to provide a safety spillway
by the construction of a tonnel some
etght miles in length through the divade,
discharging the surplos waters of the
Chagres into the headwaters of the Juan
gz, or the alternative plam of constroct-
ing u tunnel four miles long through
the divide separating the Chagres Basin
from the headwaters of the Gatancillo,
A stream which enters into the Chagres
Valley al Gatun., Shonld this latter
cotir=e be adopted, it would be necessary
to constrnet an anxiliary channel for
the Chagres from Gatun to the sa in
order to divert its flood waters into the
bay eastward of Calon,

kl"h:: dam wonld also provide the water
supply for the entire line of the canal,
ineluding the cities of Panoma and
Caolon, It would also provide a plant
for the peneration of eclectnic power
sufficient to furnish wmiple power for
the operation of the Panama Railroad
and for the operation of any machinery
that might be nsed in the constroction
of the ecanal. It would Teguire two
years to constrict thisdonm, and, roughly
estimated, its cost, including spillways,
wonld be between 815,000, 0000nd $16. -
ooo.o00, not including the power plant,

Actinl work in the Culebra Cut has
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demonstrated that the entire excava-
tion can be done st a saving of $15.-
ooo, 000 over former estimates, and is
given as o justbestion for the recom-
mendation for-a sea-level cannl.

Immediate work 1s recommended at
Colon in constructing a safe harbor. To
this eénd, an ooter breakwater 1s sng-
pestel, as well as the construction of
an inner harbor at the entrance to the
canal, It 5 recommended that bids be
invited for this work,

Other mnor fentures of cnnal con-
struction  meoommended include com-
pleting the Gatuncillo diversion chan-
nel. bepun by the old canal com v to
divert from the canal the Gatuncillo

apd Mindi overs and other smaller
streams. Inconnection with this, three

amall dams mnst e bullt—iwn across
the Chapres River near Mindi and one
across the Boen Mindi, All of this work
18 mdependent of the decision us to
level for the canal, and its jmedinte
execution is recommended,  Othersnh-
sidiary featnres depend on the level
determined on and are not disenssed,

The committee makes these observa-
Hﬂﬂ*‘-'r il ‘ﬂl‘mlﬂiﬁg 1.l11|I

" The practicability of certainly and
satisfactorily controlling the floods of
the Chagres by 50 simple anid econom-
ical n method as the Gamboa Lake and
its outflow chanoels, amd the reduced
cost of excavation as actually demon-
strated by the work of the Commission
i the Colebrm Cot, makes the construe-
tion of o =ep-level cannl nt o rensonahle
cost far more availnble than has hereto-
fore appeared possible. These recent
developments 1n the comditions attend-
g the constroction of the canal are so
important as to be almost controlling in
character. The remaining element is
that of the time required (o make the
great stmmil excavation,

"It is to be carefully chserved that
the results thus far obtained in the
Culebra Cut have been renched tunder
disgdvantageons cotrditions of both or-
ganteation of plant and force. The
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railroad trocks serving the excavators
are vet frogmentary and lﬂlll:Lllj:t'EIIt'
pliced to serve the purposes of mvest-
gation, In both respects the disposi-
tion of plant s far more unfavorable,
hoth to ecommny and celenty of oper-
ations, than will be the case when u
complete track system has been ar-
ravged wnd Inid down to serve n large
number of steani shovels operated by an
exnerienovd force.

‘in the face of these disadvanta-
geotis conditions the cost of excavation
higs been reduced far lower than was
anticipated, and it has been demon.
strated that each steam shovel may be
counted apon to vield an average record
af at least 1,000 ctibic yanls per work-
ing diay. The chiel engineer estimates
that with oo steam: shovels nstalled,
with a compléte system of tracks serv-
ing thém, a yearlyrecord of 50,000,000
cithie yards of excavation may be
reached without requiring a greater
output per shovel or greater speed in
working than has already been attained.
The rate of working conld probably be
reached within two vears from the pres-
ent time.

= th the rate of progress which
now appears reasonable to anticipate,
this committee helisves that o sea-level
canal, with a tidal lock 1,000 feet Tung
and 100 feet nsable width at Mirnflores,
can be completed within ten to twelve
venrs from this time, the bottom width
of the canal being 150 feet and the mini-
mimm depth of water 35 fest.

* These considerations have induced
this commities 1o express to the Com-
wigsion its muanimous judgment that
with the contemplated system of work-
ing and with the rate of development
which appears to be justificd by the
work now being performed at Culebra,
a sea-level canal, free from the restrie-
tion of locks, should be adopted. This
committee believes that such a canal,
with terminal harbors, can be con-
structed for a4 swn  not exceeding

$2 30, 300,000,
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THE ADVANTAGES OF A SEA-LEVEL
CANAL

** The odvantages of a sea-level canal
across the Isthmns are most obvious,
It would be a waterway with no re
striction to navigation, and which counld
easily be enlirged by widening or deep-
eming at auy time in the future to ac-
commodate an increased traffic without
any inconvenience to the shippmng using
it, whereas g lock canal is in reality a
permanent testriction to the volume of
trafhic and sixeof ships that useit,  Al-
though it is possible to design and con-
struct locks adapted to the [uttire trans-
formation to a sea-level eanal, that
transformation cannol be made without
sErons intonvenience o navigation and
at a1 cost 20 great as to be exoessive.

“The additional cost of a sea-level
canal over that of a canal with locks,
with 8 summit level of fo feet above
meat tide, 15 552,402, ,000,01 $70,7 42,000
more than the estimated cost of the
lock canal, with a summit level 85 feet
ahove mean tide, proposed by the former
Istlimian Canal Commission, after al-
lowing 86, so0 000 for the Colon break-
walter ancd direct entrance not previonsly
estimated, ‘This committes considered
this additiona] expenditure fully justi-
fied by the advantages secured.’

From this lntest report from the canal
rone it would seem that there 15 a pos-
sibility of the Commission going back to
the first plan of the old Panamn Canal
Company, and this scems to me, and
indesd it has always seemed to me, to
be a most desitable outcome of the vast
amount of work, thonght, and mteili-
gence that has been given the matter,
The sea-level eanal will sorely cost
more than if it be coostructed on the
lock system, but it is more than prob-
ahle that enough will be saved for main-
tenance duritig, say, a fiftv-years' serv-
ice of the canal to pay for the increased
cost, and the saving to the 10,000,000
tons of shipping which it is expected
will use this great highway of commerce
in demurrage will more than compen-
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sate the people of the United States Tor
the outlay. '

As was expected when de Lesseps
began his work, wonderful strides have
heen made i1 the science of engineering
during the last gquarter of a century,
We can never say that the idenl has
been accomplished, bt we may. state
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thut the science of engineering las
reached such a state within the past
few yvears that with the intelligent man.
agement which is now being given to
theé eanal problem o new standard in
engineering will be set for the =
of the whole world by American pluck,
perseverance, and skill.

PROGRESS ON THE PANAMA CANAL

HE oap of the region of the

I Panuma Canal, which is pub.
lished nx a supplement to this
number, ¥ shows the plon submitted to
Congress by the Isthmiun Canal Com-

uiission of [8go—tgor. It is the only

lan on which the Canal Commission

as wvet any authority to
money, omd 1% deseribed by Admiral
Chester in his address 1o the National
* Through the courtesy of Han, Themdors 1",

!Et:ll:ﬂll, Presidént Tithmtast Canul Commiss

Geographic Society, published o this
number, pages §55-450. The plan will
undoabtedly he very Inrgely modified in
the pear foture, bot the muap will, we
hope, serve us o zuide to the members
of the National Geographic Society m

the discussion and changes of the com-

g months,  The most striking feature
of the plan here presented is the great
lnke {shown in light green on the map),
The luke covers an area of nearly 4o

square mules; and would be artificially
formed by the construction of the giant
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dum at Bohio ; hut the trouble with this

project is that it entrusts too much to

the Bohio dam. If the dam gave way,

10 miles of the waterway would disap-
ar and the canal would be put out of
siness for vears,

The investigntions of the American
engincergduring the past two years have
bronght to light a number of pew and
important facts which promise o sim-
plify the two principal engineering prob-
lems conpected with the canal: (1) The
control of the torrential floods from the
River Chagresand (2) the Culebra Cut.
These results are descnbed by Admiral
Chester on 462-463. ‘The discoy-
ery that it will be necessary to go down
170 feet below sea level instead of 128
feet in order to reach bed rock at Hohio
makes the plan of the dam at Bohio al-
most impracticable.  Our American en-
gineers have, however, found n better
site for a dam at Gumboa, and it is now
proposed to construct the dam to control
the Chagres floods at this poiut. The
lake thus created would cover abont 10
square miles and wonld be entirely out

of the canal.
of the dam at Gamboa

The buildin
will not only furnish com amd el

fective means of cotitrol for the Chagres
floods, but it has the further advantage
of being entirely accessible by the Pan-
ama Railroad for the transportation of
men and materials. The plan of the
dam will probably require n masonry
core, with a great mass of earth and
rock fill on either side of it, from the
waste excavation of the summit cat.
The conditions attending the con-
struction of this dam are in no way un-
recedented. The depth of bed rock
low water surface is only about one-
third that at Bohio and no greater than
has already been reached by the use of
heavy timber sheet piling for lounding
wasanry structures in the United States
The proposed height of thisdam from
its foundation to its top is far less than
found in a number of masonry dams al-
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ready built, aud the making of theearth
embankments on the two sides of the
mAsenry core i< simply wasting the ma-
terial {rom the summit cut.  The con-
struction of the Gamboa dam, thérefore,
involves no formidable  obstacles not
heretofore successiully encountersd in
engineering practice.

Experiments made with American
steam showvels show that the Culebra
Cut can be made in about one-half the
time and ot about two-thirds the ex-
pense formerly estimated., The length
of time originally belicved necessary to
cut Culebra Hill down to sea-level was
the reason that the First Isthmian Canal
Company recommended a canal with
locks. Im view of the diminished ex-
pense and the great reduction in the
estimate of time required for Culebra
Cut, general sentiment seetns to be that
we shonld constrmet o sea-level canal and
nothing else. But no plan hns as yet
been definitely adopted.

WHAT PLAN WILL BE ULTIMATHLY
ADOFTED 1§ UNDECIDED

“T haven't as yet the shghtest 1dea
what plan the advisory board will recom-
mend for the Panama Canal, and 1 am
certain that not a member of the board
has.”” These were the parting words
of n prominent member of the Inter-
national Consulting Board of Engineers
on the Panami Canal as he stepped on
board the stenmer which carried the con-
sulting engineers to Panama in Septem-
ber, 1go5. The board had been in ses-
sion for several weeks in Washington,
It il lstened to the various plans sub-
mitted by Messrs Bunau-Varilla, Bates,
and others, and had digested the resnits
of the past two years' surveys and inves-
tigations on the Isthmus by the Walker
and Shonts Commissions. But to vote
had been taken, nor is any definite de-
cision to be sought until the board has
been carefully over the ground together.
Not a single member of the board is new

at the Pannma problem ; every engineer
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hins, im some capacity, been associnted
with it from § to 25 vears and knows
the tremendous difficulties to be over-
come, Their decision will be submitted
ta the [sthimian Canal Commission which
may accept it or not as they deem best,
The Isthminn Canal Commision recom-
mend to Congress, which alone has the
power to determine the plan,

ME MUNAUVARILLA'S SCHEMH

Next to the sea-level canal, the most
interesting project 18 that proposed by
Mr Bopao-Varilla. Mr Varilla asserts
that it will take the United States many
viars to construct a sea-level canal,
owing to the great difficulty we shali
have insecuring suthcient laborers. He
advocates o plan of his own invention,
which he says can bacompleted in four
and otie-half vears: The canal would
be large enongh to handle double the
amount of traffic which statisticians
have calculuted will use the canal dur-
ing the next generation, and can grad-
unally be converted into a sea-level canal
without interruption of traffic. Mr
Bunan-Varilla's preliminary canal isnot
unlike that recommended by the hrst
Isthmian Commission, and shown on
our supplement, The most interesting
feature of the scheme 5 a dam at Bohio,
built entirely of mud and without any
artificial core, and of nearly twenty-five
times the width of the dam proposed by
the Isthmian Conunission. The dam
wottld be formed of sapdy clay, which
1% to be sucked up by dredges from the
Chigres Valley and then forced through
pipes and dieposited in the required po-
sitton and allowed gradually to handen.
The md, Mr Varillasavs would harden
in the tanner of comént, and in this
way the dam counld be consttucted at
viry small expense,

The amount of water that would hiter
tirough the ground below the dam
wotlld be insignificant. The dam would
form o lake, similar in position to the
lake shown on the map and extending
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tothe vicinity of Gamboa. At Gamboa
another dam boilt of concrete and steel
and strengthened by embankments of
eurth wotld form a weomd lake outside
the canal line. Mr Bunau-Varilla pro-
E:_ﬁ two locks at Bohio, ascending to

ke Bohio, and two more locks near
Ohispofor the ascentto the summit leve],
which extends from Obispo through
Calebra Cnt. A= the summit level
5 130 fect above the sea, the amount
of excavation in the Culebra Hill is
comparatively small. There are four
locks on the Pacific end, making eight
in all for the canal.

A CONVERTINLE CANAL

This serviceable lock canal, which is
to be put into commission four and one-
half vear= from the dav of commence-
ment, Mr Bunan-Varilla proposes to
lower to sea level entirely by dredging,
Lake Camboa is to furnish the electrie

wer to drive the d . While into
it ts to be dumped all the excavated
rock nnd mud, e flow of excavated
rock and ground into Lake Gamboa will
go on, says the designer, at the mate of
4,000 cntbie vards an hour, or go,o0o00
cubic yvards a day, with o very ample
margin of safety for accidents. Lake
Gambaon, owing to its enormous dimen-
sions, may absorh many times the total
ctibe to be excavated from the cannal.

A LABOR-SAVING DEVICH

The following paragraphs are quoted
from Mr Bunau-Varilla ;

“To all countries of the world dredg-
ing is incomparably superior to dry
excavation when the ground necessi-
tates no mining. On the Isthmns of
Panama this advantuge is transformed
itto an enormous superiority. I there
is an instrument of work which coun-
terbalances ns much asit is physically.

ible all the evil influences of the
sthinus, it is the dredge. It counter-
balances them becanse, first, it is the
only excavating instrument where the
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white man can work without expense
of physical energy, where he can work
seated, so to speak, protected from the
sun, protected frmn the min ; second,

becans it is the only instrment where
the colored man remains onder mine-
diate supervision, where he is attached
to tasks always the same and under the
ove of the overseer | thind, becanse it s
the instrument least Hable to suffer from
an error or an accident. If a little slule
comes it withdraws and s not buried,
as an excavator or a steam shovel, 1
the attack of the ground = too harnd, it
simply stops instead of risking to lose
it= equilibrivum ;0 does novdernil, " X,

DREDUGING WAB PREFEREED TO GI'EN
AR ROCK EXCAVATION DURING THE
OLD PANAMA COMPARY WORK, WITH
MUCH LHSS POWERYUL DREIMGHS
THANX ARH NOW USED

“Anvbody who hos worked on the

Isthmus with the two systems cannot

bt be struck with the enonmons supe-
riority of thedredge. It isso apparent,
s0 obvious, that 1 did not hesitate at
Culebra, a4 spon as the conditions be-
came compatible with a dredging plant,
to etdeavor to substitute the work of
the dredge to that of dry digging, and
this in a htud clay that necessitated the
employviment of
of excavating machines.
“Unfortunately, the plant was just
it action when the collapse of the old
company cane : but however small has
hu-n its peti u-:l of activity, perbaps a
e of mouths, the result completely
rmtd my expectations and filled my
Unfortunately for the canal,
the 111-|:|.'ttn.l:||-|: and blind renction which
followed such a disaster as that of the
Panama enterprise put into snspicion
the clearest resulls obtmined. I con-
sider that it has been, among others, one
of the moat fatal mistakes of the New
Panama Canal Company not to continue
in the same ling of effort.
“* What they have done in the Culebra
Cut wonld have been infmitely cheaper

losives for the work

Thoe Narional GrograrHic MAGAZINE

aid gquicker done if they had followed
my last plans and not simply continoed
dry excavations, which I had put in
action for @ much longer period than
the wet

“*Since that I1rm: no mote dredging
has been doue on the Isthmus, and there-
fore the truth his not Ieen able to he
again found and iwed.

“* 1t can be stated with certainty {rom
pructical ex noe, stch as the records
of the Sucrx Canal may show, that under
the very propitious conditions in which
the excavation will be made on the
Isthmuns, without corrents or without
varintion of water level, it enn be made
at a comt less than $1 per cubic yvard,
including repairs and depreciation of
machinery, It cat be equally stated
from the same Suer Canal records that
their rock may beextracted anddamped,
including repairs and amortiation of
machinery, at a cost not reaching 7%
cents a cubde vard., As for the hard
clay, even with the light blasting it re-
quires, the price ought to be kept be-
low 30 cents a cubde yard with ondi-
nary dredging and moch reduced with
clectrical appliances, even including 12
cenits for the amortization of the locks
ascendiong to Lake Gamboa. The ex-
cavation of hard clay may be brovght
still lower with the new dredging ap-
paratus resnltivg from the combination
of eutters and suetion pumps, but this
s an eventuality of the future, and,
thongh alreadly resting on large experi-
ments in Canada, it s not sufficiently
proved adaptable to the iwthmian ground
to base reasonable and conservative esti-
matex o1, =such as | yive today

““1 have prepared the way for the em-
plovmietit of electricity in the working
of the dredges, and [ had bailt in Hal-
land by Smulders an electric-drven
dredge in 18%g%, acconding to special

which I drew, and which was, so

ar as T know, the first electric du’f‘ﬁ:
ever emploved m public works.

results I obtained on the River Elsa, m
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Sphin, have been eminently satisfactory,
and convinced me that thereby the
dredge could acqiire new qualities,
reducing the e ses nnd the risk of
actidents by unforeseen almtacles met
under water."’

AJTONISHING DECREASE OF THE
FRICE OF EXCAVATION AND OF
TRANSPORTATION

““Such a distribution of power nnder
electrical form will practically leave on
board the dredge but an msgnificant
number of men, atd one may Temdily
mnderstand the extraordioary cconomy
of such a system of excivation, produe-
ing 6,500 cubic virds i teenty-four
hours with threee shifts of 15 men, sav
with 45 men a day, even admitting the
average abnormil prnce of $3 per man.
The price of excavation proper will be
redriced to i35 for 6,500 cnbic yards,
or about two cents aanbic vard, for the
labor. This will be assocmted with a
very reduced amount of expense for the
repair of machinery, owing to the #m-
ployment of electricity, and with oo ex-
pense to speak of for the generation of
power, which will be given bv the fall
af lf'inmhm Lake,

' The transportation world also be
realized at a cost of perhaps one cont o
ctibic yard.

“The scows would have electne-
driven serews and would ke their
power from a trolley hne along the
summit Jevel and on the lake. Ope
line wonld be for s<ows going to the
dump and the other for scows return-
ing.  Assistance of tugs wonld only be
requited pear the dredges, near the
Iu:-::h‘ and nenr the dump mﬁhm

‘1 firmly believe that mid
wotld reduce the price of tﬂt'm‘atin'n 1o
a level difficult to believe,

' From every point of view, one minst
consider that the substitution of wet for
dry excavation, if so understood, will
create a veritable revolution in the prices
and in the ontput of the work, owing
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to the gredt ecohomy, effiddency, sim-
plicity, aml lmitation of labor thos
riedlivzed, "

Mr Bonau-Vanlla pro that the
sen-level canal when completed shall be
iy fevt wide at the surface and soo ' feet
wide at the bottom and have a minimum
tdepth of 45 feet at low tide. This
would mesn a conal three times widér
and 1o feet deeper than the sen-level
canal described on paged 462-964. He
makes the further astonnding claim that
this immense sea-level canal by the pro-
cess of dredging can be huilt in the same
time required for the small sea-level
canul (twenty-Bve vears) if the Intter is
excavated by the dry process; and that
the former will cost S300,000,0600 as
pgainst 230,000,000 for the latter.

JHE LATOR PROTLEM

The [sthmian Commission have now
frofi 11,000 to 12,000 men at work. and
of these i1.500 are Americans; 2,000
of the men nre emploved by the sani-
tary department, while the others are
engaged in constructing and
water systems, in building and repair-
mg houses, ' constructing tracks fo
cars, anid in petting evervthing ready
for uctive digging of the cunal. From
00 to 1,000 men are landing at the
Isthmus each month seeking employ-
ment. They come from the West Indics
principally, and a pood number from
Colombia.

0f the labor problem, Secretary of
War Taft says in i recent report :

** The French Panama Company did
much of 11s work with Jamaica negroes,
aml a lnrge pan of the 3,000 employés
now engaged by the Commission iscom-
posed of Jamaicans ; but 1t will not be
easy Lo seécure all the Jammcan laborers
that will be needed. The governor of
Jamaica, Sir Alexander Swettenham,
whotm I visited at Kingston, was un-
willing to consent to onr taking 10,000
laborers from the isiand unless we de-
posited fve pounds sterfing (§25) per
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laborer with the island government to
meet the burden which his leaving the
island would probably throw on his par-
sl under the poor law of the islamd for
the support of those dependent on him.
He also insisted that we should agree
to pay the expenses of the return of cach
Inborer, whether he was satisfactory or
not and whether he abandoned the work
in violation of his contract or not. It
is probable, however, that Jamaica ln-
borers will come voluntarily in consid-
erable numbers to the Isthmus, because
there are twao direct lines between King-
ston and Colon, the fare is only $5 a
person, and the wages paid in the canal
zone are double those paid in Jamaica,
Indeed, the povernor informed me that
about 6,000 Jamaicans were leaving the
istand annually to work in Panama and
Central America, It ishoped that satis.
factory labor may be obtained in Forto
Rico,"'

The lator problem will probably be
harder to solve than any of the engi-
neering difficulnes.

THE STORMS AT COLON

In view of Admiral Chester's nccount
of the destruction in Colon harbor
catsed by the terrible northers (p. 457),
the following experietce of the Isthmian
Commission in January, 1505, is inter-
esting:

The norther began blowing soon after
noon of January 26 with such force thait
three steamships in the harbor of Colon
at that time were compelled to seck

safety by putting to sea and remaining

away for three days. The U, 3. Ship
[¥vie was preparing to leave at abont
that time nnd was obliged to hasten her
departure to cscape the danger of the
storm. Nota vesssl of any description
remained in the harbor except two
schooners in the slips adjacent to the
Panamn Railroad station, which were
tied by a number of cables at a sufficient
distance from their piers to prevent dam-

age from excessive pitching and rolling.

Tue NaTtionaL Grocrarsic MAGAZINE

They conld not get away, and were com-
pelled to ride out in the gale in grave
danger to themselves and to the neigh-
boring piers.

At the thme of the committee’s visit
storm waves of great magonitude and
force were rolling directly into the har-
bor, breaking over the entire water front
of that part of Colon known as Aspin-
wnll and blocking the marginnl streets
with deluges of water and great quanti-
ties of cornl rock and other débris. The
saie effects were produced on Chnstobal
Point, seriously injuring a number of
houses and rendering them oninhabita-
ble, as well as pottng out of use the
marginal street, The magnitmde and
violence of the wave action along the
entire water front of Colon not only
drove to sea every vessel that could get
away, but it also red the piers
or wharves, some of which have been
heretofore sertously damaged in similar
storms. Further than this, great incon-
venience and some loss was cansed, not
only to the shipping intevests affected,
but also to the canal work in interrupt-
ing the discharge of cargo urgently
peeded and in other ways injurning
isthmian transportation,

These sforms donr on fthe average (nf
e o fiice @ Fear, amid Jrrlr'#g R
years ey do s accur af all.  For proba-
bly mot less than three hundred and
sixty davs in the year the harbor of
Colon i5 free from any objection of this
kind, If the copstructionof the canal
were a purely commercial enterprise,
the protection of an outer terninal
harbor open to storms at Tare mlérvals,
as in this instance, wonld not be justi-
fiel. This project, however, is a great
public work by the United States Gov.
ernment, in which no feature contribut-
ing effectively to either safety or efh-
ciency should be omitted,

Plans and specifications are being pre-
pared for o breakwater extending across
the mouth of Limon Bay approximately
on the line deawn from the light on
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Toro Point to the Colon light. This
breakwater will probably be designed
in two parts, each about 4, 000 feet long,
with an opening between them o0
to $oo feet wide for the entrance of
ships.,

REMOVING SOURCES OF INFECTION

Cne of the most interesting features
of the work has heen the blood exam-
inations to determine the malarial index
of infection of the native population.

About S0 per cent of the natives, says
Colonel (orgas, at the present time
have the malarial parasite in their hlood.
Four times out of five when a female
Anopheles bites one of the natives: she
becomes infected, snd when she, in
turn, bites ope of our nearby laborers
he becomes infected. It is thus evident
that our force will mpidly be used up,
st as was the French, unless our sani-
tary mensures prevent it. There are
two meansof protection—quinine, which
is hurmless to man and fatal to the ma-
larinl parasite, and the destruction of
the mosquito.

The following description of the ¢lean-
mg of the town of Cnlebra 15 an in-
stance of what is being done by our
American sanitary corps thronghout the
canal zone -

The brush in the vicinity of the town
bas been removed and the strects; which
are badly paved, are being kept clean.
All manner of water containers were
found buried under the brush, removed,
and by removing the same the breeding

laces of the riegomyia were destroved.

he mosquitc-proof water barrels have
been regularly inspected and are in good
condition. As a relatively large non-
immune population live at Calebra,
every effort ;s betng mode to stop the
breeding of emyde in the vicinity.
The garbage from each house is regu-
larly femoved, as well as the nightsoil
from the pail closets that now exist.
The surface drains are being kept in

shape, and no mosquito larvee are visi-
bhie therein, All hogs have been re-
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moved from the town and all horses
and cows are kept tied to stakes to pre-

venl the mination of the existing svs-
te of drainnge.

THE MO30QUITD C.‘LI:"#:.&IHI'; IN PANAMA
E "

Colongl W, C, Gorgas, Chief Sanitary
Officer of the Isthmus, in his official re-
ﬁt for Tulv, 1905, desoribes the cease-

hght waged by his corps against
mosgniloes -

“The Admimstrution Buillding in
the city of Panama has been kept
‘sfegomeyta proof’ doring July. No

of siegomyia ot other mosguitoes
were fonnd during the month, although
all containers in this building, which is
quite iarge, have been carefully and con-
touously scrutnired daily. This baild-
ing 1= being fumigated every two weeks,
After the two [umigabions in July the
foors were carefully swept and ho mos-
quitoes were found, although the fomi-
gations were strong enough to kill the
flies which had entered the building.
[ttakes a longer and stronger funigation
to kill flies than to destroy mosguitoes.
There are about 300 employvés, mostly
non-immuone Americans, in this build-
ing, who are ally anxious not to
contract vellow fever, and it 15 reported
by them that no mosquitoes are present,
The building isundoubtedly o safe place
at present for non-immunes.

** There 1s-quite n noticeable decreass
in the number of sfegomyla present in
Santa Anu Park since the same was
trimmed out by thisde ent in June.
No cases of vellow fever or suspects
were found in this vicinity during July,
although it seemed to be a focus in pre-
viotis months,

‘" The honse-to-house inspection force
has been increased, and some sections
of the town are inspected every four
days, and all houses and yards are in-
spected at least every six days.

" Whenever the inspector finds a
water deposit contmiming  mosquito
larvae the same 1s emptied out. FEyvery
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oM IIE u[rum:h hul;_l_i-: 11: carefully in-
spected for mosquito larvie in water.
containers placed therein, The work
of the inspectors s alse sufficiently
checked, w0 that we know that the waork
is Deing vand thoroughly done.

* During July, 1905, 5,159 house and
vard inspections were made, and the
mosquito Iarvie (mostly in the carly
stages of dey wnol ! were foumnd in
z70 of the houses inspectid. By means
ol this continuous inspection at short
intervals the mosquito larvie are de-
stroved before they reach the pupal
»age.

“*The streets all over the city ire
being constantly torn up for the installa-
tton of the waler and sewver systeols,
The rainy season i= at hind, and 5o we
have a collection of pools and water
loles all over the city. A brigade of
ollers 18 at work and these water snr-
faces are being kept covered with ail,
The house-lo-house inspection, com-
bined with the work of the oil brigade,
s giving good resulls

SPFLEXDID RESULTS OF VIGILANCE

A comparison between the conditions
that obtained during the first vear of
canal work under Freoch admimstration
andd nt comnditions shows how suc-
cessiully the United States issolving the

vestion of sanitation. In 1881 the
French re an average force of 1928
men oo the Isthmus, with a death rate
of 66,8 per thonsand, while in the Ancon
ital alone the deaths {rom vellow
fever reached the mn;'nninn of 23.7 per
thousamnd. In reaxssunng contrast to that
record, the death rate on the canal zone
among the 10,000 emiployvés May, June,
July {1905 ), was but 2.6 per thousand,
This wounld make an annual mortality
of about 1o per thousand, ©Of 12 000
men at work during August, 301 were
constantly sick, or lessthan 25 per thou-
sand
The number of cases of fever, most of

which recovered, decrensed from 72 in
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June to 25 in July, doe to the scientific

efforts of the sanitary officers in screen-
g, cleaning, draining, and taking all
the other precautions that our Cuban
victory over the fever has taught us to
employ. It should be kept in mind that
snce De Lesseps’ time soience has solved
the prohlem of checking vellow fever.
The United States, therefore. has over-
come what seemed to be to the French
an nusarmouniable obstacle.

FURE-WATHE SVSTEM INAUGHRATHD

The marked decrease in the number
of canes 111 what may be considered one
of the worst months of the vear is dlso
due, in part, 1o the néw water supply
for the citv of Panama that was AOrst
turned into the mainson July 3. With
half pressure on a 6-inch muin, 12
streams of water were thrown higher
than the Administration Buiiding, and
this pure water 1§ now turned in on
several mains through the cénter of the
;:I:'jd meﬁ hl:\'-l: : nttached to the

A Tants the i!‘l:llp e Are pnow
vided with free water. The lﬂﬂﬂ$
of this improvement can only be ap-
preciated by those who are acquainted
with the conditions that formerly ob-
tained and can scarcely be overestimated.
There was a celebration on the Fourth,
and of conrse a game of basehall. The
water supply for Colon amd the sewer-
age svatem= of Panama City and Colon
are rapidly neanng completion.

ARRANGEMENTS FOR THE COMPORT
OF THE EMPLOYES

Aunther important change that will
add to the bealth of the Isthmus is now
well under way, and that is the estallish-
ment of comfortable quarters along the
entire-line of the canal, and by the end
of the present month every non-immaine
emplove can be comfortably lodged out-
side of Punama and Colon, which appear
to be the only two foci of the diminish-
ing fever on the Isthmus.

Mans are also nnder consideération
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looking into the establishment of a re-
frigerating system, so thal meat, vege-
tables, eggs, butter, poultry, and other
foodutufis can be brounght from cold
storage in the UTnited States, tronsported
in eold storage by vessels (o the lsth-
mus, and then distributed by refrigerat-
ing cars to the jce-boxes ol the hotels
and boarding-houses along the line of
the canal, Withthe installation of this
service the personnel of the canal will
be properly hownsed, will have pure
water, will be well fed, and the question
of proper sanitation will be solved.

The most efficient sclentists and engi-
neers are thorpughly convinced thut
eventunlly the Isthoing will be o pleasant
and agreeable place of abode, They
affirm that the fever 15 not indigenous to
the Isthmus, The nights are cool nmd,
with the exception of a short period in
the 'middle of the day, the heat is not
oppressive.  Both Pannma and Colon
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can be rendered as agrecable places of
residence as Mobile or Pensacoln,

The Commission have about twelve
American steam shovels at work ; others
are mrriving at the rate of about two &
month.

The Isthwinn Conumission found that
their employés were not being properly
fed ; locs! merchants lacked capacity or
enterprise to provide for so many now-
comers; prices for food had nearly
donbled in the past two years, with the
result that the employés had great dif-
ficulty m securing sufficient food of the
right quality. Tn view of this fact, the
Commission have made arrangemants
with an American firm to supply the
employés of the company with whole-
some food at rates varyving {rom aboot
€10 o $30 o month. The rations muast
reach a standard set by the Commission,
which will inspect the fooid.

(. H. G.

THE GREAT CANALS OF THE WORLD®

HE Suer Canul is osually consid-

I ered the most important exam-
ple of ship canals, though the

number of vessels passing through it
anoually does not equal that passing
through the canals connecting Lake
Superior with the chain of Great Lakes
at the soutl, Inlength, however, it ex-
ceeds any of the other great ship canals,
its total length being oo miles, of which
about two-thirds is through shallow
lakes. The material excavated was usn-
ally sand, thongh in spme cases strataof
solid rock from 2 to 3 feet in thickness
wereencotintered. The total excavation
was about 80,000 000 cubic yards under
the original plan, which gave a depth of
35 feet. Ino 18g5 the canal was so en-
larged asto give a depth of 31 feet. a
width at the bottom of 108 feet and at

* The farts 10 Lhis artiole dre derived from an excesdingly invtructive mwonogr

the surince of 420 feet, The onginal
cost was £55,000,000, and for the canal
in'its present form slightly in excess of
aroo,000,000, The pumber of vessels
passing throngh the canal in 1870 was
486, with a gross tonnage of 654,915
tons; in 1875, 1.404 vessels, gross tom-
nage, 2,040,708 tons: in 1880, 2,026
viessels, gross tonfage, 4. 344,510 lonms
In 1890, 3,38 vessels gross tonnage,
9,749,129 tons; in 1895, 3,434 vessels,
gross tonnoge, ©1.835,637 tons; and in
[gons, 1,441 vessels, with a gross tonnage
of 13,009,237 tous: The net profits of
the canal for 1go3were 65,579,347 francs
(12,500,000 and the stockholders re-
ceived dividends of 12 per cent

The canal is without locks, being at
the sea level the entire distance. The
length of time occopied In passing

aph poablialued

(1gas) by the Burean of Statisties of the Department of Commerce and Labor, entitled " The

CGrent Canals of the World, " e O P. Austin
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throug i the canal averages about elght-
een hours. By the use of electnic lights
throughout the entire lenpth of the
canal, passages are made at pight with
wearly equal facility to that of the day.
The tolls charged are g francs per ton
net register, " Danube measurement,”
which amounts to shightly more than $2
per ton, United States net measnrement,
Steam vessels ing through the canal
are propelled by theéir own power.

THE CRONSTADT AND 5T PETHERS-
BURG CANAIL

The canal connecting the Bay of Cron-
stadt with St Petershurg is described as
1 work of great strategic and comamercial
importance to Russia. The canal and
sailing course in the Bay of Cromnstadl
are about 16 miles long, the canal proper
being about 6 miles and the bay c‘gnnn-:l
nbout 1o miles, and they together extend
from Cronstadt, on the Gulf of Finland,
to 5% Petershurg., The canal was opened
in 1890 with a navigable depth of 20
feet, the original depth having been
about g feet; the width ranges from 220
to 350 feet., The total cost 1s estimated
atl about $10,000,000,

THE CORINTH CANAL

The next of the great ship canals con-
necting bodies of salt water in the order
of date of constroction is the Corinth
Canal, which connects the Gulf of Cor-
inth with the Guif of Hgina. The
canal reduces the distance from Adriatic
ports about 175 miles and from Mediter-
ranean ports about oo miles, Its length
is about 4 miles a part of which was
cut throngh granitic soft rock and the
remainder throngh soil. There are no
locks, as is aleo the ca<e in both the Suex
and Cronstadt Canals, already described.
The width of the canal i« 72 feet at bot-
tom and the depth 26% feet. The work
wis begun in 1884 and completed in
1893, at a cost of about $£5,000,000,
The average tolls are 18 cents per ton
and 20 cents per passenger.
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THE MANCHESTER SHIF CANAL

The Manchester Ship Canal, which
connects Manchester, England, with the
Mersey River, Liverpool, and the At-
lantic Ocean, was o for traffic Jan-
pary 1, 18g4. The iength of the canal
% 388 miles, the total rise from the
water level to Manchester being 6o feet,
which is divided bBeétween foar sets of
locks, giving an average to each of 15
feat. e minimum widthis 120 feet
at the bottom and averages 175 feet ot
the water level, though in %zlm::s the
width is extended to 230 fegt. The
minimum depth 1 26 feet, and the time
required for navigating the canal from
five to eight hours. The total amount
of excavation in the canal and docks
was about 45 000,000 cubic yards, of
which about one-fourth was sandstone
rock., The lock gates are operated by
hydraulic power ; milways and bridges
crassing the route of the canal have
been raised to give a beight of 75 feet
to vessels traversing the canal, and nn
ordinary canal whose route it crosses is
carried across by a springing aqueduoect
composed of an iron calsson resting
upon a pivot pier, The total cost of
the eanal is given at 75,000,000, The
revenue in 1gal, according tothe States-
man's Yearbook, was 26217128, and
the working expenses, J483 267. For
the venr ending June 30, 1903, the canal
vielded £55, 105 ($275,525) thward pay-
ing the £225.0000(%1, 125,000 )of interest
which the city of Manchester has to
pay on the cupital invested in the enter-
prive. The freight-paying tolls on the
canal are increasing each year.

THE EAISER WILHELM CANAL

Two canals copnect the Baltic and
North seas through Germany—the first,
known as the Kaiser Wilhelm Canal,
having been leted in r8g5 and con-
structed largely for military and naval
purposes, but proving also of t value
to general mercantile trufic. Work
upon the Kaiser Wilhelm Caumal was
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leted, as above
The length of the

begun m 1887 and
indicated, m 18g%.

canal i§ 61 miles, the terminus in the

Baltic Sea being at the harbor of Kiel.
The depth is 29 feet, the width at the
bottom 72 feet, and the mimmum width
at the surface 1go feet. The moute lies
chiefly through marshes and shallow
lakes and along river valleys,  The total
excavation amounted to about 100,000,-
ono cuble yurds, and the cost to about
f40,000,000. The number of vessels
passing through the canal in roog was
32,038, with u tonnage of 4,990,387,
and the dues collected amounted to
about §580,000.

SHIPCANALSCONMECTING THIE GREAT
LAKES OF NORTH AMERICA

Three ship conals intended to give
contimuons gt to vessels from the
head of Lake Superior to Lake Ontano
and the St Lawrence River are the Wel-
land Canal, originally constructed in
1833 and enlarged in 187 tand 1go0; the
St Maorys Falls Canal at Sanit Ste.
Marie, Mich., up&ﬂe& in 1855 and en-
Inrged in 1881 and 1896, and the Cana-
dian Canalat St Marys River, opened in
18g5. Inpoint of importance, meastred
at least by their present use, the canals at
the St Marys River by far surpass that of
the Welland Canal, the sumber of ves-
sels passing through the canals at the 5t
Marvs River being eight times as great
as the nomber passing through the Wel-
land, and the tonnage of the former
nearly forty times as great as thaot of the
latter. One of the important products
of the Lake Superior region, iron ore, i5
chiefly used in the section conbignous to
Lake Erie, and o large proportion of the
grmin coming from Lake Superior pnsses
from Buffalo to the Atlantic const by way
of the Erie Canal and railroads centering
at Buffale. The most important article
in the westward shipments through the
Sanlt Ste, Marie canals, coal, originates
in the territory contiguous to Lake Irne.
These conditions largely aecount for the
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fact that the nomber and tonnage of
ves=els ing the 5t Marvs Hiver ca-
nals &o greatiy exceed those of the Wel-
land Canal

The Welland Coanpl —The Welland
Cangl connects Lake Ontario and Lake
Hrie on the Canadian side of the river.
1t was constructed in 1833 and enlarged
i 18771 and again in fgoc. The length
of the canal i,'.z miles, the number of
locks 2z, the tutul rise of lockage 327
feet, nnd the total cost about §2 5,000,000,
The annual collection of tollson freight,
passengets, and vessels averages abont
$225,000 antd the candl is open on an
averige about two hundred and forty
days 10 & Year.

The Sawudt Ste. Maric Canals.—The
canals of Sanlt Ste. Marie, Mich., and
Omntario are locnted adjacent to the falls
of the St Marvs River. which eonnpect
Lake Superior with Lake Horon and
lower or raise vessels from one level to
the other a beight of 17 to 20 feet, The
canal belonging to the United States was
begnn in 1853 by the state of Michigan
and opened in 1855, the length of the
canal being 5,674 feet, snd provided
with two tandem locks, each beltig 350
feet in length and 5o feet wade and al-
lowing poassage of vessels dmwing 12
feet, the orlpinal cost being 81,000, 000
The United States government, by con-

sent of the state, began in 1870 to en-

large the canal, and by 1881 had fe-
creased it= length to 1.6 miles, 1ts width
to an avernge of 160 feet, and its depth
te 16 feet: also Hnd built a single lock
215 feet long and So feet wide, with a
depth of 17 feet on the sills, which was
located 100 feet south of the state locks:
The state relinguished all control of the
camal in March, 1882, 1In 1887 the state
locks were torn down and replaced by &
single Jlock Sco feet long, 100 fest wide,
and a of 22 feet of water on the
sills. This lock was put in commission
inn 18g6. The canal wasalso deepened to
ag feet. The Capadion Canal, 14 miles
long, 150 feet wide, and 22 feet deep,
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with lock oo feet long. 6o feet wide,
with 22 feet on the miter sills, was built
on the north side of the river durnng the
vears 1ha8 to 154x.

The number of vessels passing through
the United States canal 1 1902 was

7,588, and through the Canaclian cinal
4.304. In o0 the numbér of vessels
passing through the [ nited States canal
wis 16,144, and throogh the Canadinn
cann] F00%, showingy an merense of
1,200 0 the number of vessels passing
throngh' the Canadinn canal, and a
sitght decrease it the oumber through
the [Tnited States canal. the increase in
the number passing through the Cana.
dian canal having been due to the devel-
opment of the Michipicolen distriet,

he tormage passing throngh the Tnited
Stutes canal in tgne was: Registered
tonnage, 27 408 011 tons; M igol, 22.-
322,334 tons, apainst so,1356,982 in the
vear 1goo; the freight tonnage i tgor
Wis 25 020, 52> tons, aguinst 23,251,530
tens 1 igoo. Lhe Capadinn Canal
shows : Registered tonnage in tgoz,
4:547.501; 1M 1gol, 2.404,642 tons,
against 2,160,400 in 1900, A marked
contrast between the business of the St
Marvs Falls and Welland cannls is foond
in a4 comparison of their figures for a
termt of years. The number of vessels
passing through the Wellamd Canal in
1873 was 6,425, and o 1899, 2,202, &
redunction of more than one-half I the
number of vessels. The number of ves-
sels passing through the S5t Marys Falls
Canal in 8731 was 2,517, and in 1goz,
through the American and Canndian
canais, 22,6%0.

THE CHICAGO SANITARY AND sSHIP
CANAL

The Chicago Sanitary nnd Ship Canal
connects Luake Michigan at Chicago with
the Tlhinois Riverat Lockport, a distance
of 34 miles. The canal was cut for the
purpose of giving to the city of Chicago
proper druinage facilities by reversing
the movement of witter, which farmerly
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flowed into Lake Michigan through the
Chicago River, and turning a current
from Lake Michigan through the Chi-
cilgo Riverto the Illinois River at Lock-
port, and thence down the Illinois River
to the Missizsippi. The minimum depth
of the canal i= 22 feéet, its width at the
bottom |60 [eet, and the width at the
top from 162 to 290 feet, according to
the class of materin] throngh which it
tsont.  The work was begnn September
3, 1892, and completed and the water
tturned into the channel January 2, 1900,
The fow of water from Lake Michignn
townrd the Gulf is now st the mte of
360,000 cubic feet per minmutz, and the
channel 1s estimated to be capable of
carrving nearly twice that amonnt, The
total excavation in its construction in.
cluded 28, 500,000 cubic yvards of glacial
drift and 12,910,000 cubic vands of solid
rock, un npgregate of 11, 410,000 cubic
vards, I'naddition to thiz, the constroe-
tion of a new channel for the Despluines
River became necessary in order to per-
mit the canal to follow the bed of that
river, and the material excavated in that
work amonnted to 2, 068 6s5g cubic yards,
muaking a grand total displacement in the
work of 43,478,630 cibic yards of ma-
terial, which, acconding to a statement
tsstazl by the trustees of the sanit
district of Chicago, wonld, if deposited
in Lake Michigan in 4o feet of water,
form an isinnd one mile square-with its
sitrface 12 feet above the water line.
All bridges along the canal are mova.
ble structures. The total cost of con-
struction, including interest acconnt,
nggregated §34,000 000, of which $21,-
179,675 was for excavation and abont
g3.000,000 for rights of way and
g.m,mu for building railroad and
highway hridges over the canal. The
city and state anthorities, hy whom the
canal was constructed, are gow propos-
mnmg to Congress to make this canal a
commercial highway in case Con
will increase the depth of the Illinois
and Misstssippi tivers to a depth of rg



Tue Prack or LaTin AMERICA

{eet, with locks for Heets of barges from
Lockport, the terminns of the draina
canal, to S5t Louis, This, it is urgnuﬁ
wonld give through water rtation
from Lake Michigan tothe Gulf by way
of the drainage canal, the Tllinois River,
and the Mississippi River, and would
epable the United States, in case of war,
toquickly transport Hght-draft war ves
sels from the Galf to the Lakes. This
work of deepeming the [llinois Hiver
wonld also give throogh water connec-
tion from Rock [sland, oo the npper
Mississippt River, to Lake Michigan viu
the Ilinois and Mississippi Conal, else-
where described, which exiends from
Rock Island, on the Mississippi River,
to Hennepin, on the Mlinots River, The
estimate of the Chicago sanitary distmict
trustees of the cost of deepening the
[Hinois amd  Mississippi nivers from the
terminus of the ship canal to 51 Lounix
to a depth of 14 feet is $25.000,000,
incinding five locks and dams.

THE PEACE OF LATIN AMERICA”

NEARL‘;’ three fifths of the 15.-
ooo,o00  sguare milés of the
Western Hemisphere is covered by the
twenty differen! nations which are
broadly ineleded in the term Latin
America. All these pations are re-
nblics, in name at least, It may
& o mere comncidence or it may be a
fact of profound importance, that dur-
ing the current yedr the entire area has
been practically free from revolution,
It ts doubtful if the experience of the
Inst eighty vears can duplicate the pres-
ent stoation,

We are mclined to regard this as
something more than a coincidence.
We believe it to be significant, a sign of
political development and a proof of
increasing stabihty. We do not at-
tribute the condition to a fear of the
“hig stick " or to an apprehension of
anv broadening of the ' corollary of the

* Prom the New York S,
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Monroe Doctrne.’” 1t 15 more prob-
{I.l:ﬂt that it i= doe to two well-defined
thongh little recognired influences

One of these s the force of example

notably that of Mexics, The other is
the extatsion of ndusiry and commerce.
There is in all these lunds a growing
recognition of the fact that revolutions
are unprofitnble.  With the great mass
of the people the iilea is probably sub-
conseious, but we believe it s there,
and that it s busily working out a des-
tiny of peice for our Latin American
neighbors,

A Colombian writer, Sefior bungue
Perer, recently made on admirable sfate-
ment of the case for the Latin Amen:-
capgs. He says:

* It shonld b= borne in mind by those
who are olwass rendy to passcriticisms
on South American affnirs that pot all
nations have had st their disposal the
means of improving their couditions
which, by a chait of exceptionable cit-
cumstanees. it has been given w the
United States to prafit by, Civilization
was not carried from Spain to South
America, as 10 a certain extent it may
be said that it wis transferred from all
Eunropean cotmiries tothe United States

“Phe South American conuntries did
not have the same happy chanees. The
uteed for gold and the mce for Rl Do-
rndo were the main inducements of the
Spaniards who, ot the peril of their
lives. crossed the ocean in unfit vessels
in a mad pursuit ufter the gold and all
other precious property of the Indians.
The Spanish conguerors did not teach
the natives, outside of religion, any of
the practieal methods of life, or rather
those considered practical in those days.

' & frer the conguest was accomplished
there came & petiod, covering three cen-
turies, during which nothing was doue
by Spain to better the condition of those
countres,”’

This is an interesting and a precise
statement of the case.  From Cahiformia
to the Southern Andes and from Carta-
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gena to the Rio de la Plata, the country
now known as Latin Amenica was seized
by men whose purpose was to find gold,
of in other ways to moquire wealth
quickly and easily, Simon Holivar,
about 18520, was perhaps the first inan
who really saw the matter in its broader
hight. The history af the federation
which he established has been in gen-
eral the histary of the entire region. It
was an effort to plant a new civilization
?m{:l:ng . peaple miperfectly prepared
T 1L,

To those who zettled on the coast of
what is pow the United States the terms
freedom and self-government had o defi-
mite mentning. The motives which led
them to seek homes in the new world
were widely different from those which
unf-‘_lled the gold-seekers amd the con-

nistadores who landed further south.
Any simifarity in the later political
structures was i thie.

Signs of development in the southern
countries can be traced for somewhat
more than ifty years. During the last
twenty yvears the signs have become ever
incrensingly mnﬂmﬂ Mexico, Chile,
Peru, Hrazil, tina are no
loniger 1o bhe I:IEE.EHi among the turhn-
lent,

An ambition for progress and polit-
icnl stuh:htj' is noticeable in nearly all,
if mot in all, of the remaining peoples.
The ]:rh: of Cuba, of Guatemala,
Costiv. Rica, and Nicaragun resent the
charge or the msimustion thet they
are hothesds of revolution. They pride
themselves on every added year of do-
mestic peace, Colombia aspires to re-
peat the experience of Mexico. Cipriano
Castro, foday almost uniqne, i8 & sur-
vival of the despol who ruled the peon a
century ago, and even in hix case the
type Is essentially modified.

It is perhaps too much to expect that
this peace of months will expiand itself
into a peace of years; but the situation
15 noteworthy, and we beligve it to be
deeply sipnificant,

atrong that the
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FORESTRY IN CALIFORNIA

ALIFORNIA has over 28,000,000
acres, or over oue-fifth of its

total area, under forest cover. Miuch
of thi=s land s finely timbered, and,
with forest manugement, will be itcreas-
ingly valuable for the wood which it
cun supply.  But in California the for-
ests have another use, which, as is well
understood in that state, is even more
important than the production of tim-
ber—to conserve the water supply.
The wonderful ngn.::ﬂ]]'.um] ﬂ.ﬂrrﬂn
ment which irrigation. has made
ble is perhaps the largest fact in Enli.
fornia’s recent economical history., He-
canse of the need of water and l:hf. fear
of floods, public sentiment in favor of
forest protection in California has al-
wavs been well in advance of that in
other states, as was conspicuously illus-
trated after President Cleveland, in
1897, proclaimed the 13 Federal rte-
serves, created at the close of his ad-
manistration. EBEveryvwhere else in the
West the opposition aronsed wias so
lnmintion was soon
afterward temporarily s nded ; bt
A specin] exception was made in the case
of California, where public opinion was
from’ the first strongly in favor of the
TESUTVES,

Something less than one-third of the
entire wocded ares of the state is now
embraced in the Federal forest reserves.
That the remaining 20,000, 000 acres of
itz forests may be made to serve the
public interest in the follest possible
measure, the state has solicited and se-
cured the codperation of the Forest
Seryice in working out a proper forest
policy for it.

But the subject of parumotint impor-
Eﬂ:tﬂt is the ?drm-mtinn nur:'ifmntml of

res. A good opportunity for exper-
ment along this Hioe was afforded the
setvice by cooperation with the private
owner of nn So,000-acre tract, who had
previously introduced a crode fire-pro-
tection system. A comprehensive plan
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was outlined and its execution bhegum.
There has not been time for & tharough
trial, but its installation has had an ex-
cellent effect, The patrolling of the
tract has been greatly improved, and
the neighbors now voltintarily report
all fires, whether on or off the tract,
There has not been a serious fire on that
tract thi=s season.  This splendid show-
jng: is an impressive object lesson, It

res the efficiency of intelligent care
and of fghting fires at the start.  The
present fire laws of the state are incom-
plete and inadequate.  One result of the
work 0f the Service will be the recom-
mendation of a fire luw which, il adopt-
ed, will be thfhﬁtwﬂpmﬂtd by any
state. R B B

The most encouruging fact in forest
management s the growing determinn-
tion of large timberland owners to ew-

lov private foresters to handle their
‘Fu!dmgq This will ensure 8 method of
jumbering less wasteful than that at
resent prm:ﬁl:‘ﬁuli. and, miore tmportant
v far, it will be the means of better
pmtemng the forests and making them
vield a continitous crop. Such expert
control will be especially valuable in
solving the problem of the best way to
get rid of the hiﬂ.!i]l which, until bumed,
anmnﬁtnn! mendee to the forests, Hx-
tendive experiments in slash boarming
have already been carmied om by the
Service with satisfactory resalts,

The study of chaparral has led to
fruitini prm:m_nl concinsions.  Itshows
in California the same remarkuable ability
té encroach upon and spread over open
country that it exhibits . Texas and
elsewhere in the semi-arid portions of
the sonthrwest. It makes a satistactory
waterslied cover and almost constantly
replaces o forest destroved by fire.  Iis
composition vares with aspect and ele-
vition and with damage by fire,

CHINESE LAROR FORIMEXICO

NITED States Consul Anderson,
of Amoy, Chiua, reports that the
owners of certain plantations in Mexico,
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especially in Yucatan, seem to be making
an effort to secure Chinese labor for th:'lr
establishments, According to an adver-
tisement in a native paper, the Japanese
now have charge of the work of enlisting
men i this proposed agncultural army.
The advertisement, as translated, says,
among other things:

“About a year ago & certain agricul-
tural coucern in Mexico sent n special
agent to Fuchau for the purpose of se-
curing Chinese Inborers, such laborers
to take their families with them if nee-
essary. They waore to be shipped to
Mexico to work on hemp plantations,
but to do un other work, This enter-
prise had the consent of the governor of
Yucatan, Mexico, but owing to the igno-
ratwce of Chiness law on the patt of the
agent, lie undertook to isste an official
proclantation himeslf, and conseguently
hi= mission was brought to asudden end
by the order of the Mexican consul
The avrienlturists of Mexico need Inhor
just as badly now as 4 vear ago, and
have applied to the Cho Kin Kan, emi-
gration agents of Japan, for assist-
Ence. . .  Bverything set forth in
this notice is entitled to confidence. In-
cidentally, it may be added that the
treaty concinded between China and
Mexico provides for the free emigration
of citizens of either countryv and for the
mutual protection of such emigrants,
Emigrants take no nsk whatever, It
is nnderstood that the foreign office n
Fuchan has issued a proclamation on
the subject, publishing all treaties and
regulations relating thereto,’

The response to this proposition dowes
fiol seem to have been as Emijl] from
Rny part of this province as was hoped,
but 1t is probable that it will be genernl
enough to moke upn fair-sized shipment
of cooliess o Mexican territory. Not
less than 2 300,000 peo from the
Amoy district are abread mnsuch enter-
prises.

The number of Chiness emigrants
leaving Amoy this year seems to be
about the same as usnal. Something
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like 75,000 will go to Singapore and the
Straits Settlements and between 5,000
atud 6,000 to the Philippines.  Ten thou-
sand will probably go to Hongkong,

Saigon, und other ports. ‘The money
sent hame by these r:mi_gvmn'ls is by far
the lnrgest finonclal résource of the peo-

ple of this district.

POLAR EXPLORATION

HIL year 1gos—1g906 will be the
quietest, as far as polar work is
concerned, known for some thme. Uiy
two expeditions, those of Commmnrler
Peary and the Amundsen Magnetic Ex-
pedition, are now o the Arctics, none
are in the Antanctics, and oo others are
planned agninst cither Pole.

The latest word from Commander
Peary comes by Dr Fredenck Sohon of
Washington, D. C., who left Etah,
Grreenlund, the last week in August
He reports that the Aoowesel?, Peary's
ship, left Ktah steaming north on An-
gust 30, Nothing but open water conld
then be seen toward the north, or when
r Sohon left several davs later, Ap-
parently conditions were very favorable
for Communder Peary and it is generally
believed that he succeeded in taking his
ship at lenst us lar as the entrance of
Kennedy Channel.  This point is con-
siderably farther porth than he las suc.
ceeded in getting his supply ship before,
which means thut his base will be so
much nearerthe Pole. The Ropieredf car-
ried from Etah 68 Eskimo men, women,
amd children and 250 doss. Commander
Peary will distmibute them in stations
alotng the coast,

THE POPULATION OF JAPAN

CCORDING tothe lnst official Jap-
anese census, the population of

Japan had grown from 471,358,313 in
1893 to 40,732,841 in 1903, an increase
of 5,344,528 in tén years. This is ex-
cinsive of Taiwan ( Formosa ), which in
1goz2 had a population of 3,000,111, In
round figures the population of the Em-
pireof Japan may be stated at 30,000,000,

Ture Narionval Geoecrardic MaGazine

Except inthe acquirement of Formosa
m 155, there has not been any sudden
incrense in Japan's population, but &
steady increase year uitet year, begin-
ning with 423,002 1 (84 and closipg
(for this compntation } with 710,332
[GO3, 3N average inereuse of 534,000 for
each of the tén vears.

The 1903 populntion of Japan proper,
namely, 46,7 1:,5.“ consisted of 23,603, -
g71 malesand 23,131, 270 females. This
equality of the sexes 5 noticeable, es
cially as it has continped through all of
the ten years,

The papulation ol Taiwan | Formosi |,
3,000,177, has grown at the rateof from
68,000 10 84,000 4 VEAr since 1858, In
1goz it consisted of 2,533,014 natives and
47,077 Japanese. I 1558 the Japavers
in the islund numbered 25 385,

The number of deaths in Japan proper
wis - 917,044 in tigy and g¢52,232 in
1oy, the hgures for each of the ten
vears being nearly the same. It was not
w0 with the yearly birtha, They were
1. 178,428 in 1 8g 3 and steadily increased
each year, reaching 1,493,599 10 1903,
Here we see the necessity for Japan's
expausion into Korep. Japan's area is
limited and only 12 per centof it is ara-
ble land ; consequentiv providing for
534,000 Incrense in population each yeor
Wwiis # most serions question. That point
is settled now, sand the [npanese are
flocking into Karea

In the ten vears the average marriages
per 1,000 of the population of Japan
have been 8.71. [hvorces averaged
9,400 @ ;ﬂ'ﬂ.l' or .13 per 1,000 mar-
nages. Llhat 5 certainly a low divorce
rate for an oriental country,

In 1903 the ratio of urban population
Was 20 per cent, an increase of 7.5 per
cent since 1806, and of suburhan So per
cent, a decrease of 7.5 per cent.

In the geventeen years, 1886-1903, the
urban population increased by 4,448,636,
and the suburban by 3,215,494. Thus
Japan has the American problem to deal
with—the overcrowding of people into
the crhes. WaLTER |. BALLARD,
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WE have published a new edition of our map of

Alaska, which was prepared by the United States
Geological Survey. The map 158 36 by 42 inches, in 3
colors, and 15 the first contour map of Alaska that has
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The NEW FALL HATS FOR MEN

or old styles, such as were worn last season or the ssason before, hut

new blocks—all of them—made up for the fall and winter of 1905-'06,

Our stock of hats never wis so lurge por the assortment of styles so vared
as al present.

Every cotrect shape and shade [s to be had here.

Pearl gpravs are selling well, especinlly in the very soft styles that can be
telescoped or worn in several other shmpes, to snit the individual taste.

Our Black Stiff Hats are self-conforming.

Soft Hais. $2.00 to $5.50 Silk Hats, $5.50 to $7.00
Stiff Hats, $2.00 to $5.00 Opera Hats, $6.50

The makers represented here are the best in their line, and their hats
dre ns pood as can be made for the prioe.
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