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A Survey to Assess Potential Human Disease Hazards Along
Proposed Sea Level Canal Routes in Panamé and Colombia.

. Introduction

COL Harold G. Stacy, MC, USA*
Martin D. Young, Sc¢.D.**
Graham B. Fairchild, Ph.D.1

M. bepan considering construction of a sea level canal
somewhere in Central America at a very carly time. Balboa
visualized such a thing in 1513 and a Scot trading company
which became established on the Atlantic coast of the
Darién arca of Panama in 1699 also planned for one. In
1870, the US Navy was commissioned to conduct a survey
for a sea level canal in the Darién region. When the French
started construction of the present Panama Canal, they too
had a sea level canal in mind. Again, when the United
States took over construction from the bankrupt French
company, it was intended that a sea level canal would be
constructed. However, economics and limitations of the
technology of the time resulted in a lock-type canal being
built,

One of the main factors that caused the French company
to fail was the delay in construction resulting from disease
among the workers. When the United States took over,
medical studies and investigations were conducted to deter-
mine the nature of the problem and how it could be han-
dled so that work could continue. History has recorded the
outstanding success that Colonel Gorgas achieved in ridding
the area of disease, so that full-scale work could he resumed
and the canal completed,

In 1964, under Public Law 88-604, Congress authorized
a study to be made to assess the feasibility of constructing
a sca level canal in Central America. The sum of $17.5
million and a three and one-half year time period for com-
pletion of the study were authorized. President Johnson
appointed a commission of five prominent citizens to con-
duct the study. The Chiel of Engineers, US Army, at the
request of the commission became the engineering agent
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and a field directar’s ofhee was established in the Canal
Lane.

The Surgeon General, US Army, aware of potential
health hazards associated with such an undertaking, recom-
mended their assessment, He emphasized the prior medical
problems encountered in constructing the present Panama
Canal. In addition, much experience had been gained con-
cerning the occurrence and impact of disease upon such
operations, as a result of military activities in various parts
of the world during the World War 11, the Korean War,
and in Vietnam. To forestall a repetition of conditions such
as those faced by Colonel Gorgas, information was needed
concerning the diseases likelv to be of importance in the
proposed route areas.
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edge concerning the occurrence and ccology of discase in
the vicinity of the proposed canal sites. A review of Colonel
Gorgas' work revealed that malana, vellow fever and dys-
entery were the main problems he had encountered. How-
ever, there was not sufficient .detail recorded concerning
numbers of cases, severity and duration of disease, effective-
ness of therapy, preventive measures, etc., to be of direct
application to present-day planning, The contractor who
had surveved the Inter-American Highway through the
Darién Gap also made some interesting medical data avail-
able, though it was broad in nature and unrefined, making
detailed evaluation difficult. As plans for engineering stud-
ies of the proposed sea level canal progressed, it became
clear that medical frasibility studies were needed to deter-
mine; (1) what significant diseases were present in the in-
digenous human population; (2) what diseases transmissible
to humans were present in vertebrate and invertebrate ani-
mals acting as potential reservoirs; (3) what potential modes
of transmission existed between reservoirs and the human
population; and {4} what vectors were involved and how
they could be controlled or eliminated. From a medical
viewpaoint, it had to be determined whether adequate ther-
apy and immunizations were available for certain diseases
which might be encountered, considering that native popu-
lations would have to be moved during construction and
a large labor force imported. Finally, ecological information
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was needed in order to predict how construction of this
magnitude would alter the existing conditions.

It became obvious that the need was for an overall medi-
cal support and preventive medicine plan, both for the
construction phases and for the operational peried following
completion. In order to compare the feasibility of anv pro-
posed routes, comparative medical costs for support and
preventive medicine programs had to be ascertained.

The Medical Program

A medical program emerged in two parts: medical sup-
port of all fiield personnel engaged in the feasibility studies!
and medico-ecology studies. The two areas designated for
data collection were the Darién region of Panama and the
Atrato-Truandoe region of northwestern Colombia.

Discussions were held with members of the staffs of
Gorgas Memaorial Laboratory, Middle America Research
Unit, Smithsonian Institution and Preventive Medicine
Division of Panama Canal Company, in order to utilize
their collective experience in tropical medicine rescarch in
Middle America. Prior data collection” efforts involving
population or patient sampling and collection of disease
vectors previously had been done only during the dry sea-
son. There were only a few areas in Panamé or Colombia
where any rwlogmal studies were heing or had been carried
on, and these were not in the locales of the proposed canal
routes, A comprehensive medical survey was indicated ex-
tending over a seven o ten year period, in order to compen-
sate for cyclic seasonal fluctuations. The cost of conducting
such studies was high however, and the feasibility studies
program had only a two-year time table for data collection,
with a very modest amount of money. After due deliber.
ation, the stall decided that the best way to obtain the most
information would be to do an intensive survey in the
two-year period, including dry and rainy seasons, and focus
attention on those vertebrates and invertebrates most closely
associated with human beings. Personnel from Gorgas Me-
morial Laboratory and Middle America Research Unit
were very helpful in providing puidance and information
which enabled certain crucial decisions to be made. A pro-
gram evolved which would provide for a broad surveillance
of the most commonly found or potentially important dis-
cases; namely, malaria, yvellow fever and arboviruses. Diar-
rheas, worm infestations, Chagas’ discase, etc., were given
secondary consideration. The program could be modified
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to gn into depth at any point it was deemed necessary.
Particular attention was paid to rodents and other small
mammals and common insects which are closely associated
with humans,

Gorgas Memorial Laboratory was given a contract to
process the material which US Army Medical Department
personnel would collect in the areas of interest. Despite the
fact that some scientists who were consulted considered it
a waste of time and money to do such a limited study, the
decision to proceed was based chiefly upon the idea that
with so little known about the arcas in question, any infor-
mation, positive or negative, would be of value. Information
gathered would serve as a basis for further detailed study,
when the choice of site and beginning date for construction
were determined,

An important portion of the medico-cecology studies was
a surveillance program for virus diseases. At no cost to the
Engineering Feasibility Studies, Gorgas Memorial Labora-
tory initiated a virus surveillance program, in which every-
onc coming into Panami and going to the field data collec-
tion areas provided a pre-entry blood sample. Attempts
were made 1o collect repeat specimens at three-maonth inter-
vals and/or when any personnel left the area upon comple-
tion of their studies or period of work. This was accom-
plished for most individuals who spent extensive periods of
time on the routes, but repeat bleedings were not obtained
from many visitors, consultants, and subcontractors who
were on the routes for single short visits, When anyone
became ill, blood was drawn and sent to Gorgas Memarial
Lahoratory for comparison with the first sample,

The ensuing articles will describe portions of the
medico-ecology studies, methods used and findings of sig-
nificance in various arcas of medical interest, Because of
initial delays in getting started and later funding limitations
resulting from economy moves taken by Congress in Fiscal
Year 14968, studies, planned for two years, were conducted
in eastern Panama for only about one year and in north-
western Colombia for only about nine months, Enough
interesting and significant information was obtained indi-
cating potential problem areas during and after con-
struction to enable a meaningful medical feasibility report
to be written,
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