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THE ISTHMIAN CANAL: FACTORS AFFECT- 
ING THE CHOICE OF ROUTE. 

THE recent discussions of the Isthmian Canal question 
have been concerned entirely with the choice of route. 
The sentiment in favor of a canal is practically unani- 
mous. The action of the House of Representatives in 
passing a bill for the construction of a canal on the 9th 
of last January, with only two dissenting votes, afforded 
unmistakable evidence of this fact. Likewise, in the 
recent debate in the Senate no question arose as to the 
desirability of a canal: the discussion hinged entirely 
upon the location of the route. 

The Isthmian Canal Commission had a very favorable 
opportunity for securing the opinions of the business 
communities in different sections of the country in regard 
to the usefulness of the proposed inter-oceanic waterway. 
To secure data concerning the manner in which the canal 
would affect the industries and commerce of the different 
parts of the United States, there were sent out from the 
office of the Canal Commission not less than twenty thou- 
sand letters, which contained a series of questions ad- 
dressed to business men, asking them what use they 
would make of a canal in their respective lines of busi- 
ness, and how, in their opinion, the proposed waterway 
would affect them. Special reports on this subject were 
also requested from commercial organizations in the lead- 
ing cities of the United States, and the responses received 
in large numbers from men of affairs and business organi- 
zations showed not only that there was a sentiment in 
favor of the canal, but that the manner in which the canal 
would be useful had been definitely thought out by the 
different business interests of the country. 

Perhaps the most interesting part of this inquiry con- 
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cerning the use that would be made of the canal was that 
addressed to the railway companies in different sections 
of the United States. By correspondence and personal 
interviews with a large number of railway officials, it was 
ascertained that the officials in the eastern and southern 
parts of the United States were certain that the canal 
would be highly beneficial to their properties. The rail- 
way companies in the Central West thought the canal 
would be of indirect benefit to them, but they manifested 
no special enthusiasm for the project. The officials of the 
railway lines between the Central West and the Pacific 
coast were in part in favor of a canal and in part opposed. 
The opposition to the canal project on their part was not 
based upon the supposition that their railroads would 
have a smaller volume of traffic, but that the canal would 
introduce a competition in rate-making that might inter- 
fere with its profitableness. As far as I have been able 
to ascertain, however, anything like a united opposition 
to the canal project on the part of railway officials ceased 
some time ago. 

The construction of the canal has been proposed for the 
accomplishment of two results, one naval and military 
and the other economic. The relation of the canal to the 
military and naval interests of the United States was mis- 
conceivecl by many people until quite recently. Through- 
out the discussion of the first Hay-Pauncefote Convention 
(the one that was amended by the Senate and rejected 
by Great Britain) the majority of the American people 
thought the military value of the canal was dependent 
upon its being defended by land fortifications located at 
the termini or along the line of the waterway. A canal 
across the isthmus would be of assistance to the army 
and navy in time of peace as well as in time of war. Its 
usefulness in time of peace would consist in the ability 
of the government to distribute its troops and vessels 
where they might be needed quickly and economically. 
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It would also lessen considerably the cost of providing 
our troops and vessels with the requisite supplies. In part, 
the economies affected by the canal would be the same 
for the army and navy as for commerce. The value of the 
canal in time of war would consist most of all in enabling, 
the United States upon the eve of the conflict to concen- 
trate its naval strength at the points where it might be 
required. 

After the outbreak of a war the military importance of 
the canal to us would depend entirely upon the ability 
of the United States to control, beyond question, the 
Atlantic and Pacific approaches. The canal route is but 
one of three links in the line of communication, the Pacific 
and Caribbean approaches being the other two. To con- 
trol the canal, it would be necessary only for a nation to 
control one of the approaches. In view of these facts, 
which have been clearly set forth by Colonel Peter C. 
Hains * in the report of the Isthmian Canal Commis- 
sion submitted to the President the 30th of November 
last, there can be no doubt that the most useful canal, 
both from the military and commercial points of view, is 
an unfortified, neutralized waterway. In the Hay-Paunce- 
fote treaty, as finally ratified, the principle of complete 
neutrality is fortunately incorporated. The stipulations 
concerning neutrality contained in the treaty of Constan- 
tinople of October 29, 1888, relating to the Suez Canal, 
are made a part of the Hay-Pauncefote Convention; and 
in the draft of treaties proposed to be made with Nicaragua 
and Costa Rica, and with Colombia, for securing a canal 
concession, the same agreements regarding neutrality are 
included. 

The relation of the canal to the development of the 
leading industries and the transportation and commercial 
interests in different sections of the United States was 
briefly stated in the preliminary report of the Isthmian 

See Annals of the American Academy of Political Science, vol. xvii., 
May, 1901. 
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Canal Commission, made in November, 1900, and in the 
detailed report of that body submitted a year later. The 
results of the economic study made under the direction of 
the Isthlmian Canal Commission were embodied in detail 
in an appendix, which, together with some thirteen indus- 
trial and commercial maps, will probably constitute one 
of the volumes of the report of the Isthmian Canal Com- 
mission, when that document is published by Congress.* 

In the discussion of the choice of routes a wide diver- 
gence of opinion has been manifested. The detailed 
surveys made by the Isthmian Canal Commission have 
practically eliminated from consideration any but the 
Nicaragua and Panama routes; but which of those two 
should be adopted is a question which Congress has found 
difficult to decide. This question would hardly have 
gained much prominence, had not the Isthmian Canal 
Commission's investigations convinced the members of 
that body that the Panama route is, on the whole, the 
preferable one for the United States to adopt. Until 
very recently the American people generally have sup- 
posed that the Nicaragua route was far superior to any 
other across the isthmus, and the reasons why the public 
entertained this view are well known. The American 
people have made no study of the Panama route since the 
French took possession of it about 1880. They have, 
however, during the past twenty years given a great deal 
of attention to the Nicaragua location. Official surveys 
have been made, and a corporation consisting of American 
citizens undertook to execute the project. Moreover, the 
French people have made a most scandalous failure of 
their effort to execute the Panama project. These facts 
were quite sufficient to cause the public to suppose that 

* The writer has presented some of the results of the official investigation 
in an article which appeared in the Annals of the American Academy for 
January, 1902. The Review of Reviews for the same month also contains an 
article by the writer on the Isthmian Canal. 
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the Panama route was not only inferior to the Nicaragua 
route, but one thoroughly impracticable. 

It was the Isthlmian Canal Commission that was first 
authorized by the government to make a detailed and 
comparative investigation of all the routes. The result 
of that elaborate investigation, which was begun three 
years ago, and which was continued for over two years 
without interruption, shows conclusively that, all things 
considered, the Panama route is the one possessing a 
greater total of advantages. The commission has made 
three reports to the President and to Congress. The re- 
port of November, 1900, and that of November of the fol- 
lowing year, recommended the adoption of the Nicaragua 
route by the United States government. The last report, 
made on the 18th of January of this year, recommended 
the purchase and execution of the Panama route. These 
reports, however, are in no wise inconsistent. The con- 
clusions reached in January of this year were based upon 
different premises than those which determined the con- 
clusions reached in the previous report. A change in one 
of the three most important premises upon which the 
conclusion was based carried with it a change in the rec- 
ommendation of the commission. In 1900 the French 
company refused absolutely to sell their rights on the 
Isthmus of Panama, and that debarred that route from 
adoption by the United States. The commission was 
instructed to recommend the most feasible and practicable 
route " under the control, management, and ownership of 
the United States"; and we were bound as much by that 
provision of the law as by any other. By November, 
1901, the Panama Canal Company had reached the point 
of being willing to sell; but, under the influence of the 
president of the company, they refused to name a price 
which they would accept for their property. They did, 
however, make a valuation of their property; and that 
was submitted to the commission as their reply to our re- 
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peated request for a stipulated price. Their valuation 
of $109,000,000 was far in excess of what the commission 
thought the United States should pay to secure possession 
of the Panama route. 

The commission had made a careful estimate of all the 
assets of the Panama Canal Company of every descrip- 
tion, and had decided that the United States might ad- 
vatageously pay $40,000,000 -to secure possession of the 
Panama route. On the 4th of January of this year the 
new Panama Canal Company cabled to the president of 
the Isthmian Canal Commission an offer on the part of the 
Panama Canal Company to sell out to the United States 
government for $40,000,000. That offer was carefully con- 
sidered in its various aspects by the Isthmian Canal Com- 
mission, and the acceptance of the offer by the United 
States was recommended to the President and to Con- 
gress. 

The superiority of the Panama route is most marked, 
when considered in its engineering or physical aspects. 
The length of the Panama route from six fathoms of 
water in the Caribbean to an equal depth in the Pacific 
is 49.09 miles. The distance from the inner end of the 
harbor enlargement at Colon to the bay at La Boca, near 
the city of Panama, is 43.3 miles; and of this distance 
Lake Bohio comprises 11 miles. In other words, the re- 
stricted channels of the Panama Canal from shore to shore 
are 32.3 miles in length. Including the length of chan- 
nels at the entrances of the two harbors, the total length 
of the Panama route in standard canal section is 36.41 
miles. The Nicaragua Canal, as located by the final sur- 
veys of the Isthmian Canal Commission, would be 183.66 
miles from anchorage to anchorage in the two oceans. The 
canalized section of the San Juan River is 49.64 miles in 
length, and the total length of sailing line in Nicaragua is 
70.50 miles; but in both Lake Nicaragua and the San 
Juan River excavated channels of considerable length are 
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necessary. The length in standard canal sections and in 
harbors and entrances is 73.78 miles for the Nicaragua 
route; i.e., more than double the length of the excavated 
channel required at Panama. 

In times past, when the large ocean vessel seldom ex- 
ceeded 400 feet in length, the effect of curvature upon 
the navigation of restricted channels was one of relatively 
small importance; but with vessels 700 feet in length it 
becomes a matter of prime consequence whether a canal 
line be straight or curved. Hence the relative number, 
length, and sharpness of curves in the two routes under 
consideration merit careful comparison. For the Panama 
Canal the number of miles in curves amounts to 22.85. 
the total curvature being 771? 39'. It is to be noted, 
however, that, of the 22.85 miles in curves, only 5.66 miles 
are in curves having a radius of less than 9,842 feet, 
There is only one curve with a radius of less than 6,234 
feet; and this particular curve comprises a section but .82 
miles in length, its radius being 3,281 feet. For the Nic- 
aragua route the facts regarding curvature are as follows: 
total length of sections in curves, 49.29 miles; total de- 
grees of curvature, 2,339? 50' 30". Of the total distance 
in curves the length of the curves having a radius of less 
than 6,000 feet is 18.12 miles. The length of the curves 
whose radius is less than 5,000 feet is 8.83 miles. As 
compared with the Panama Canal, the one at Nicaragua 
would have more than double the number of miles in 
curves, and the curves average sharper. In fact, the total 
degrees of curve for the Nicaragua route are over three 
times the total for Panama. 

The summit level of the Nicaragua Canal would be 
Lake Nicaragua, the surface of which would vary from 
104 to 110 feet above mean sea-level. The summit level 
for the Panama Canal as fixed by the commission would, 
with normal stage of water, be 85 feet, and might vary 
between 82 and 92 feet above mean sea-level; that is to 
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say, the elevation to be overcome at Panama is fully 20 
feet less than that to be surmounted in Nicaragua. 

The number of locks required for the Panama Canal 
would be five, two of which would be on the Atlantic 
side and three on the Pacific side of the continental 
divide. In Nicaragua there would be eight locks,- five 
between the darn across the San Juan River and Grey- 
town and three between Lake Nicaragua and the Pacific. 
In the construction of each route a cdam of large dimen- 
sions is required. After much study the damn for the 
Nicaragua route has been located at Conchuda, a few 
miles above the junction of the San Carlos and the San 
Juan Rivers. At this point the San Juan River would be 
dammed by a structure having a total length of 1,271 feet. 
The foundation will be on hard rock throughout the 
entire length, the greatest distance to rock being 82 feet 
below the surface of the river at low stage, or about 25 
feet below mean sea-level. The total cost of this dam, 
including the auxiliary wasteway, sluices, machinery, and 
approach channels, would be $6,062,972. 

The dam on the Panama route is located at Bohio. 
After spending much time in making borings and in study- 
ing the conformation of the strata in the neighborhood of 
the location, the most favorable site was found to be one 
where the length of the darn would be 2,546 feet, of which 
1,314 feet would have to be constructed by the pneumatic 
process. The dam throughout rests upon rock founda- 
tion, the maximum depth of the rock being 128 feet 
below mean sea-level. This maximum depth extends for 
a distance of about 310 feet, and constitutes a difficult 
engineerinig feature, one, however, with which engineer- 
ing science is fully capable of coping. The type of dam 
recommended is one with a masonry core extending every- 
where to rock and covered on both sides with earth slopes, 
provision being made that both the up-stream and down- 
stream faces shall be heavily rip-rapped with the rock 



522 QUARTERLY JOURNAL OF ECONOMICS 

spoil from the lock excavation near the western end of the 
dam. The total cost of the Bohio dam is estimated at 
$6,369,640. Before comparison is made with the cost of 
the Nicaragua dam there should be added to this sumli 
$1,209,419, the estimated cost of constructing the Gigante 
spillway, over which the waste water from Lake Bohio 
would be discharged. The Nicaragua dam could be con- 
structed more cheaply and in less time, and would involve 
less difficult engineering problems. There is, however, 
nothing impossible in the Bohio dam. The engineering 
members of the commission (and several of them are men 
who have had wide experience in foundation work) are 
unanimously of the opinion that the Bohio dam could be 
constructed, and that, when built, it would be a perfectly 
safe and enduring structure. 

In the case of both routes a part of the section comprising 
the summit level lies within a lake, the surplus waters of 
which must be discharged over wasteways constructed for 
the purpose. In the case of the Panama Canal the dis- 
charge of the surplus water and the regulation of the sum- 
mit level would be automatic. As the report of the Com- 
mission states: " The plan of regulating Lake Nicaragua 
is less simple, though perfectly practicable. It involves 
the operation of movable gates at such times and to such 
extent as the rainfall on the lake basin may require. The 
experience and judgment of the operator are essential 
elements in the effective regulation of this lake. The 
regulation of Lake Bohio is automatic." 

At the termini of the Panama Canal line serviceable 
harbors are now in existence. Panama Bay furnishes a 
natural harbor of great area, within which vessels may find 
safe anchorage in the lee of islands adjacent to the canal 
terminus. To reach this anchorage a dredged channel 
4.41 miles in length will be required, that is to say, the 
first four and a half miles of the canal as approached from 
the Pacific will be in the Bay of Panama. The Colon 
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harbor is a less serviceable one, is of comparatively small 
size, and must necessarily be approached by a curved 
channel, the navigation of which may occasionally be made 
difficult by northers which would blow across the 
channel. 

The harbors at both termini of the Nicaragua Canal 
would be entirely artificial. When constructed, both 
would adequately serve the needs of commerce. Vessels 
might occasionally, when northers were blowing, experience 
difficulty in making the entrance to the Greytown harbor; 
but the dangers under these conditions would probably be 
less at Greytown than at Colon. The movement of sand 
along the Nicaraguan shore would necessitate more or less 
constant dredging to maintain the harbor entrance, and 
probably some extension of the jetties would be required 
from time to time. As stated in the report of the com- 
mission, it is not possible to determine accurately just 
what the actual cost of maintenance would be. It was 
estimated that it would require $100,000 annually to do 
everything needed to maintain a depth of thirty-five feet 
in the harbor and entrance. All things considered, the 
balance of advantages as regards harbors is somewhat in 
favor of the Panama location. The difference, however, 
between the two routes is not great. 

The decision of the Canal Commission as regards choice 
of routes was determined in part by considerations of cost 
of construction and maintenance. The estimated cost of 
the two canals was $189,864,062 for the Nicaragua pro- 
ject and $184,233,358 for the Panama Canal, including 
a payment of $40,000,000 to the New Panamna Canal Com- 
pany, the difference in favor of Panama being $5,630,704. 
This is a comparatively small difference in original costs 
of construction, but this difference is a very inadequate 
expression of the relative expenses involved in the execu- 
tion and maintenance of the two projects. It would cost 
between $1,300,000 and $1,350,000 more annually to 
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maintain and operate the Nicaragua Canal than it would 
one at Panama, and this difference in the cost of operation 
and maintenance should be capitalized at fully $50,000,000. 
Moreover, the figure just given for costs of construction is 
hardly fair to the Panama project, because the same unit 
prices were used for both routes in making estimates of 
cost. The character of the work to be done in Panama 
can be forecasted with more certainty than that to be 
carried out in Nicaragua. The work is less widely dis- 
tributed in Panama: a smaller number of operations will 
have to be inaugurated, and carried on simultaneously. 

Speaking of the Nicaragua route, the Commission says 
in its report of last November: "The securing and 
organizing of the great force of laborers needed, largely 
foreigners, so as to adjust the execution of the various 
portions of the work to such a definite program of close- 
fitting parts in a practically unpopulated tropical country, 
involves unusual difficulties, and would prolong the time 
required for completion." If everything were to go favor- 
ably in Nicaragua, the comparison of the cost of the two 
routes by means of the same unit prices would prove to be 
fair; but, should the facts just referred to in this quotation 
prolong the execution of the work beyond the time antici- 
pated, it would probably make the cost per unit for the 
execution of the work of construction in Nicaragua greater 
than the cost per unit in Panama. 

In the commission's comparison of costs no account is 
taken of the payments which the United States govern- 
ment will have to make to the countries in whose territory 
the canals are located, in order to secure the necessary 
rights and concessions. The protocols of treaties that 
have been negotiated with Colombia and with Nicaragua 
and Costa Rica indicate that these payments would be 
approximately equal, but in all probability the United 
States government would have to pay more to obliterate 
private and corporate claims in Nicaragua and Costa Rica 
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than it would have to pay in Colombia. In purchasing 
the concessions and lands now held by the New Panama 
Canal Company, our government would secure nearly all 
the territory required for canal purposes by acquiring the 
land holdings of this one corporation: whereas it is highly 
improbable that treaties can bDe made with Nicaragua and 
Costa Rica in such a manner as effectually to terminate 
the rights and claims of individuals and corporations 
within the territory over which the United States would 
need to secure control. Just how much it would cost the 
United States to satisfy these corporate and private claims, 
it is impossible to predict. In all probability the amount 
would run into the millions. 

A comparison of the two routes, as regards the acquisi- 
tion by our government of the requisite rights and conces- 
sions, reveals a simpler and more satisfactory condition of 
affairs at Panama than in Nicaragua and Costa Rica. A 
thorough examination of the rights possessed by the New 
Paniamna Canal Company, and of the relations of the orig- 
inal or old Panama Canal Company to the existing one, 
convinced the Isthinian Canal Commission of the entire 
competency of the New Panama Canal Campany, with the 
consent of the Colombian government, to make a com- 
plete and unencumbered transfer of all of its concessionary 
rights and privileges. A report submitted to the Senate, 
March 19, 1902, by the majority of the Committee oni 
Interoceanic Canals, questions the ability of the New 
Panama Canal Company to make such transfer. The 
minority of the same committee, however, made a report 
April 5, 1902, in which the opinion of the Canal Commis- 
sion was sustained, and the legal arguments in support of 
that position were fully set forth. I believe the minority 
report is entirely accurate when it says " that the title of 
the New Panama Canal Company is clear and satisfactory, 
derived through legal proceedings, regularly conducted in 
accordance with principles of law common to all civilized 
nations, and encumbered by no claims or questions." 
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The New Panama Canal Company secured control of 
the Panama Railroad by purchasing all but about eleven 
hundred of the seventy thousand shares comprising the 
stock of the railroad. In buying out the Panama Canal 
Company, the United States will secure somewhat less 
than sixty-nine thousand of the seventy thousand shares 
of railroad stock. These outstanding shares are held, as 
the Commission's Supplementary Report of last January 
stated, "1 by a few individuals residing in various parts of 
the United States and in Europe. As it will not be the 
policy of the United States so to manage the railroad as to 
secure a large revenue, it is probable that the holders of 
these shares will in time find it to their interest to dispose 
of them. at the price fixed by the commission for the other 
shares; viz., their par value." I anticipate no difficulty 
whatever on the part of our government in securing pos- 
session of the few outstanding shares of railroad stock. 

With the Panama Canal Company out of the way, the 
probability of interference made by individual claimants 
would be much less in Panama than in Nicaragua. It is 
the opinion of the minority of the Senate Committee on 
Interoceanic Canals that the United States would have to 
pay much more to private claimants in Nicaragua than in 
Panama. This matter is not discussed in the reports of 
the Canal Commission, but I believe the views of the 
minority of the Senate Committee are based upon valid 
reasoning. * 

The Colombian government, through its diplomatic 
representative in Washington, has signed a protocol with 
our government, agreeing to grant to the United States 
the desired canal concession for a present payment of 
$7,000,000, and for an annuity, the payment of which is 
to begin fourteen years after the granting of the con- 
cession, the amount of the annuity to be fixed by mutual 

'See Senate Report 783, Part II., 57th Congress, lst Session, May 31, 
1902. 
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agreement of the the two governments, or, in case they 
cannot agree, by a High Commission of five members, 
two appointed by the United States, two by Colombia, 
and the fifth (who shall be president of the High Com- 
mission) to be president for the time being of the Inter- 
national Tribunal of The Hague. 

The payment demanded by Nicaragua for the canal 
concession is $6,000,000 in cash and an annual rental of 
$25,000 per year. The Costa Rican government suggests 
an initial payment of $1,000,000 and an annual rental of 
$10,000. The Costa Rican government is of the opinion 
that Costa Rica is prevented by its constitution from 
granting such a canal concession as the United States 
would need to have. President Iglesias obtained the 
views of a body of jurists in regard to the powers of the 
Costa Rican government under its constitution to grant the 
concession desired by the United States; and the opinion 
obtained from the jurists was, as President Iglesias stated 
in his last annual message, that " the government is 
powerless to enter into positive negotiations with that of 
the United States of America, unless there shall be pre- 
viously passed a constitutional amendment by which such 
concessions for the construction of the interoceanic canal 
may be authorized, or the matter referred to public 
opinion in some other way by calling a constituent as- 
sembly for the purpose." The government of Costa Rica 
has shown itself very willing to try to secure the rights 
necessary to grant the concession, and has agreed with 
our Department of State upon a provisional treaty, the 
terms of which are practically the same as those in- 
corporated in our provisional convention with Nicaragua. 
In all probability the officials of Costa Rica could secure 
from the people the delegation of power that would permit 
the government to grant the concession desired by the 
United States; but the necessity for obtaining popular 
approval of the concession complicates the situation from 
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our point of view, and might easily lead to undesirable 
delays. 

The utility of the Nicaragua and Panama routes respec- 
tively as commercial highways miust have an important 
influence upon the choice of routes. If the length of the 
canal routes in nautical miles be included, the distance 
between New York and San Francisco by way of Nica- 
ragua would be 378 miles less than by Panama. For New 
Orleans and San Francisco the difference is 580 miles; 
and, ill general, the distance between North Atlantic and 
North Pacific ports is less by way of the Nicaragua route 
than by way of one across the Isthmus of Panama. Be- 
tween North Atlantic ports and Western South America, 
however, the routes passing through a Panama canal are 
shorter. Between New York and Iquique, Chile, the 
Panama route is 372 miles shorter. For New Orleans the 
difference in favor of Panama is 170 miles, and for Liver- 
pool 453 miles. 

As stated in the detailed report of the commission 
Exclusive of the length of the canals, the sea distance 

between New York and San Francisco is 498 nautical 
miles less via Nicaragua than by way of Panama, and for 
New Orleans and San Francisco the difference is 7 00 
miles. A part of the saving in distance at sea effected 
by using a Nicaragua canal instead of one at Panama 
would be offset by the longer time of transit at Nicaragua. 
An average steamer would require twelve hours to make 
the passage through the Panama Canal, and thirty-three 
hours through one across Nicaragua. For a 10-knot 
steamer this difference of twenty-one hours would be 
equivalent to 210 knots' difference in distance at sea, and 
for a 15-knot steamer the difference in time of transit 
would be equivalent to 315 knots." 

In stating that the time for transit through the Nica- 
ragua Canal would be thirty-three hours, the estimate was 
based upon the assumption of a continuous passage with- 
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out interruption on account of darkness. There seems to 
be some doubt as to the possibility of effectively lighting 
all sections of the Nicaragua Canal, so as to make move- 
ment at night safe for ocean vessels of the larger class. 
Doubtless the larger vessels would tie up at least one 
night in making the passage, and possibly some vessels 
would prefer to lie at anchor two nights rather than to 
assume the risks which they would have to take if they 
kept under headway at night. On the assumption of an 
uninterrupted passage for all vessels the Nicaragua route 
would be shorter by about one day for the commerce in 
which the United States is most interested, that between 
our Pacific ports and all Atlantic ports, whether European 
or American. The same time would be saved between 
our Atlantic ports and the Orient. For our Gulf ports 
the time saved by the Nicaragua route would be about 
two days. If, however, it should be found to be imprac- 
ticable for vessels to navigate the Nicaragua Canal by 
nigrht,- that is, if experience should induce the masters of 
large vessels to tie up at night,- the saving in time would 
be largely lost by the vessels of most commercial impor- 
tance. 

For the commerce between all North Atlantic ports and 
the west coast of South America the Panama route is 
shorter by about two days, and for the trade between the 
Gulf ports and the west coast of South America by about 
one day. This, again, is on the assumption of navigation 
of the Nicaragua route by night. Should that not be 
found practicable, these differences in favor of Panama 
would be greater. 

Men who own or command ocean vessels much prefer 
to have their ships at sea than to have them in restricted 
channels; and the owners of the larger vessels used in 
the trans-isthmian trade would particularly prefer, other 
things being equal, to make the passage from ocean to 
ocean by the shorter and straighter canal. Furthermore, 
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it should be held in mind that the average size of ocean 
vessels is constantly increasing. There are also reasons 
for believing that the grain, lumber, nitrate, sugar, and 
other bulky commodities sent from the Pacific through 
the canal to Atlantic ports will be carried in freight vessels 
of the largest type. The economy resulting from the use 
of large vessels would be so great as probably to cause the 
greater part of this commerce to move in steamers of the 
largest class. 

Much has been said concerning the relative merits of 
the Nicaragua and Panama routes for sailing vessels. The 
Panama route would be impracticable for such ships, 
whereas they could successfully approach and leave each 
terminus of the Nicaragua Canal. Towing would be 
necessary for the passage through either canal. As a mat- 
ter of fact, however, neither canal would be used by sailing 
vessels to any considerable extent in competition with 
steamers. The Commissioner of Navigation says in his 
last report that " at the present rate of decline it [our sail 
tonnage] will have almost wholly disappeared twenty years 
hence." A careful investigation made into the subject by 
myself before this statement was made by the Commis- 
sioner of Navigation convinced me that not over one-sixth 
of our sea-going tonnage would be moved by sail at the 
time of the probable opening of the canal. Furthermore, 
the sailing vessel would compete with the steamer under 
such disadvantages that its use would, in all probability, 
be so small as not to warrant much weight being given in 
determining the choice of location to the superiority of the 
Nicaragua Canal for sailing vessels. Sailing vessels will 
not entirely disappear from use, but they cannot be profi- 
tably employed in canal traffic.* 

* For the data and arguments upon which this conclusion is based, consult 
statement made by the writer before the Sub-committee on Interoceanic 
Canals, United States Senate, February 25, 1902. Chapter IX. of the writer's 
Report to the Isthmian Canal Commission on the Industrial and Commercial 
Value of an Isthmian Canal deals with " The Use of an Isthmian Canal by Sail- 
ing Vessels." 
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The influence exerted by the Nicaragua Canal upon the 
industries and trade of Costa Rica and Nicaragua would 
far exceed the local commercial development resulting 
from the construction of a canal across Panama. This 
constitutes an economic argument in favor of the Nica- 
ragua route. The trade which the United States would 
have with Central America would undoubtedly be larger 
if the more northerly route was the one adopted. The ad- 
vantages resulting thereby, however, would not be great 
enough to constitute more than a minor factor in influenc- 
ing the choice of routes. 

A comparison of the two routes on the basis of their 
relative healthfulness is difficult to make. The Isthmus 
of Panama has her record: that for Nicaragua has not yet 
been written. The experiences of the old Panama Com- 
pany, as is well known, were most lamentable. At the 
beginning of their work, when they were making excava- 
tions in the tropical swamps, and before they had care- 
fully worked out the requisite sanitary regulations, and 
before they had made provisions by means of hospitals 
and otherwise for the care of the sick, the company ex- 
perimented with various classes of European and Oriental 
laborers. Subject to the conditions under which the labor 
had to be performed, it was found that only the West 
Indian negroes were capable of withstanding the attacks 
of disease. The present conditions in Nicaragua are com- 
paratively healthful in the region through which the canal 
would pass; but in the swampy portions of the country to 
be traversed by the canal there is at present practically 
no population, and man has done nothing by excavation 
or by disregard of sanitary laws to make the country un- 
healthful. " There are some slight differences in climate. 
In Nicaragua the trade winds are more regular than at 
Panama, tempering the heat and removing miasma more 
effectively; but, on the other hand, the rainfall is greater 
at Nicaragua, at least for the east side, and the humidity 
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is greater. Both are covered with a rank vegetation 
peculiar to the tropics, and swamps abound in both." * 

The probability of serious interruptions by epidemics 
would be less in Nicaragua than in Panama, but the 
strictest precautions would be necessary to prevent disease 
among laborers engaged in the execution of either project. 
The labor should be done by negroes from the West 
Indies, and possibly from the cities situated on our Gulf 
coast. The Panama route has the disadvantage of being 
located in a country which has long been occupied by a 
Spanish-American population; but it is probable that the 
percentage of sickness among canal laborers on the Isth- 
mus of Panama could be held at a low figure by keeping 
the City of Panama clean, by giving the people of that 
city a modern sewerage system, by supplying them and 
the people at other points along the line of the canal with 
an abundance of pure water, and by enforcing all sanitary 
regulations with military strictness. The Panama location 
has the advantage of having passed through the early 
stages of excavation, when the health conditions are most 
precarious. The healthfulness along the Nicaragua route 
dlurinog the period of construction would depend upon the 
establishment at the beginning of the enterprise, and the 
rigid enforcement throughout the period of work, of the 
strictest and most complete sanitary regulations. 

The frightful catastrophe at Martinique has brought 
into prominence the discussion of the influence of volcanoes 
and earthquakes upon the maintenance of a canal across 
the isthmus. Such an investigation as the commission 
was able to make in regard to earthquakes indicated that 
the records were about alike for Nicaragua and for Pan- 
ama. The injury that earthquakes would probably cause 
a canal structure would hardly be of great importance. 
" The works of the canal will nearly all of them be under- 
around. Even the dams are low, compared with the 

* Detailed Report of Canal Commission, November, 1901. 
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general surface of the country, and with their broad and 
massive foundations may be said to form part of the 
ground itself, as they are intended to do. The locks will 
all be founded upon rock. It does not seem probable that 
works of this kind are in any serious danger of destruc- 
tion by earthquakes in a country where lofty churches of 
masonry have escaped with a few minor injuries." 

As regards volcanic action, the report of the Isthmian 
Canal Commission is silent. The subject was more than 
once discussed in the deliberations of the commission ; 
and it was the opinion of some members of that body that 
more injury might result from an eruption from Ometepe 
than could, in all probability, be caused by an earthquake. 
Had the Martinique disaster happened a year earlier, no 
doubt the report of the commission would have contained 
certain paragraphs which it does not now include. 
Ometepe lies close to the line of the canal, and its nearness 
unquestionably constitutes an element of risk that does 
not exist on the Isthmus of Panama. How great that 
risk is cannot be calculated in advance. The probability 
is against activity on the part of Ometepe, but no one 
knows what is going to happen to a volcano. Such a risk 
as this ought not to deter our government from construct- 
ing the Nicaragua Canal, if for other reasons that route 
possesses greater merits than others have. There are 
indeed few large undertakings from which all risks can be 
eliminated. 

Since the foregoing pages were written, Congress has 
authorized the construction of a canal by the Panama 
route. The act authorizes the President to purchase all 
the property and rights possessed by the New Panama 
Canal Company at a cost not to exceed $40,000,000. The 
President is empowered by Congress to enter upon nego- 
tiations with the Republic of Colombia for the purpose of 
obtaining "perpetual control of a strip of land, the terri- 
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tory of the Republic of Colombia, not less than six miles 
in width, extending from the Caribbean Sea to the Pacific 
Ocean." The control over this strip is to include juris- 
diction over the territory leased and over the ports at the 
termini of the canal, and the power to enforce such police 
and sanitary rules and regulations as the preservation of 
order and the maintenance of public health may require. 
The establishment of such judicial tribunals as may be 
necessary for the enforcement of rules and regulations is 
also to be provided for in the treaty to be negotiated by 
the President. The construction of the canal is to be in 
direct charge of an Isthmian Canal Commission of seven 
members, to be appointed by the President and confirmed 
by the Senate. The commission is to report directly to 
the President and to be under his immediate control. 

It is stipulated in the act that " the canal shall be of 
sufficient depth and capacity as shall afford convenient 
passage for vessels of the largest tonnage and greatest 
draught now in use and such as may be reasonably antici- 
pated." The act further provides that, in case the Presi- 
dent is unable to obtain for the United States a satisfac- 
tory title to the property of the New Panama Canal Com- 
pany and the control of the necessary territory of the 
Republic of Colombia, he shall enter upon negotiations 
with Nicaragua and Costa Rica to obtain the concessions 
necessary for the construction of a canal by the Nicaragua 
route. In other words, if the President is unable to pro- 
ceed with the construction of a canal across the Isthmus 
of Panama, he is to adopt the Nicaragua route. The act 
places at the disposal of the President the amount of 
money necessary to purchase the Panama canal and to 
secure the requisite concession from Colombia. In addi- 
tion to that sum $10,000,000 is appropriated towards the 
execution of the work of construction. The money that 
will be required in addition to these sums is to be raised 
by the issue of bonds, the maximum amount of which 
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shall not exceed $130,000,000. These bonds are to be 
issued in denominations of $20 or multiples of that sum. 
They are to be redeemable in gold coin at the pleasure of 
the United States after ten years from the date of their 
issue, and are to be made payable thirty years from such 
date. They are to bear interest at two per cent., and 
are not to be sold at less than par. 

This is a most satisfactory solution of the great problem 
that has been constantly confronting Congress and the 
American people for twelve years. The better route has 
been chosen. There is little, if any, doubt concerning the 
ability of the President to secure control of the property 
and rights now possessed by the Panama Canal Company, 
and to obtain from Colombia the concession our govern- 
ment will require. The United States has already 
secured from both of those parties the assurance of their 
willingness to negotiate and a statement of the terms 
which they are willing to accept. We may, then, confi- 
dently anticipate the early inauguration of the actual work 
of executing the project. The Panama route having 
been adopted, we shall begin the work of construction 
with a knowledge in fullest detail of the task to be per- 
formed and the difficulties to be overcome. It can hardly 
be expected that no unforeseen obstacles will be encoun- 
tered, but the probability that unlooked-for contingencies 
will arise is much less in Panama than in Nicaragua. 

Two years ago, when the writer was investigating the 
present tonnage of available canal traffic and estimating 
the tonnage that would make use of the canal at the time 
of its probable completion,* he assumed that the waterway 

*The results of this investigation are summarized in the Report of the 
Isthmnian Canal Commission, Senate Document No. 54, 57th Congress, 1st Ses- 
sion. This summary has been reprinted by the United States Bureau of Sta- 
tistics, in the Monthly Summary of Comnmerce and Finance for December, 1901, 
and also in the Suminary for May, 1902. " The Isthmian Canal In Its Econ- 
omic Aspects " is discussed in The Annals of the American Academy of Politi- 
cal and Social Science, vol. xix., January, 1902. 
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would be completed and in operation at the beginning of 
the year 1914. That date is twelve and a half years 
hence. The negotiations for the acquisition of the route 
and the preliminary work to be done antecedent to the 
commencement of the actual work of excavation should 
be completed within two years. Ten years is a most 
liberal estimate of the time required for construction. It, 
therefore, seems possible that at the close of the year 
1913 the commerce of the world will be enjoying at last 
the benefits of easy communication between the Atlantic 
and Pacific Oceans. 

EMORY R. JoHNsoN. 
UNIVErfSITY OF PENNSYLVAINIA. 
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