This table shows that there has been
a decrease in each of the three characteristics examined over this period.
The decrease is small and the question
arises as to its statistical significance.
In the cases of the number of storms
and the depth of precipitation the
standard error of the slope of the
PRECIPITATION CHARACTERISTICS
WASHINGTON, D . C .

Duration
Number
of
of
Precipitation
Storms
Hours

Year

141
163
134
128
131
145
147
139
138
118
131
142
144
123
137
142
148
133
137
120
147
144
140
126
147
104
124
114
154
146
144

1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

705
837
862
575
642
693
748
768
638
668
675
685
666
640
778
771
588
628
684
680
658
782
593
628
677
414
621
734
702
749
809

AT

Depth
of
Precipitation
Inches
50.64
52,92
44.66
38.33
33.55
39.05
40.45
44.09
40.05
38.22
39.72
38.27
38.24
36.60
43.19
40.41
36.18
46.96
35.60
49.02
32.88
43.55
35.33
43.40
39.41
21.66
33.51
49.55
49.11
51.14
43.53

trend line exceeds the slope itself and
in the case of the duration of precipitation the standard error is exceeded
by the slope but slightly. Hence on
applying the usual test of significance
it must be concluded that the negative trends found are not significant.
Thus there has been no significant
diminution of any of the three characteristics of precipitation here examined.
It should be emphasized that a
straight line trend has been assumed
in the above analysis. It is believed
that this assumption is valid but the
following table is given for any possible bearing it may have on the
validity of this assumption.
One other comment, concerning the
presence of cycles in these data, is of
interest. Dr. A. E. Douglas held a
conference on cycles at the Carnegie
Institution of Washington just recently (April 23-25) and had his
cyclograph at it. The monthly values
upon which the above annual values
are based were submitted to Dr.
Douglas for cycle analysis. Owing to
lack of time he was only able to analyze the data for the number of
rains. The only cycle which his
instrument revealed was a twelvemonth cycle.

Climate and Disease ( V ) *
G U Y HINSDALE, M . D .
Medical Director, The Greenbrier, White Sulphur Springs, West Va.
CHAPTER
T r o p i c a l D i s e a s e s in T e m p e r a t e

to adjust himself to
varying environment is marvellous; the failure to make this
physiologic and mental adjustment accounts for much of his mortality. Success may follow a proper appreciation
of the conditions likely to be met with
and this leads to a partial subjugation
of climate to man's needs when he goes
beyond his domain, possibly to foreign
lands. It has been said that "the

M

A N ' S POWER

V

Zones;

Tropical

Acclimatization

existence of the human race depends
upon its capacity to adjust its behavior
to the exigencies of climate and
weather." Hence any ignorance of
meteorology which is avoidable is inexcusable. We must get a better
grip on the physics of the atmosphere.
Fortunately, in the temperate zones
we are not often afflicted with the
•Continued from the June,-July, 1937, BUL-

LETIN, p p .

229-232.
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scourges of the tropics. Yellow fever,
which ravaged Philadelphia in 1793
and on several subsequent years, and
New Orleans, Memphis and Shreveport in 1874, will probably never
again get a foothold in the United
States. Those terrible epidemics vanished with the first hard frost.
Asiatic cholera (see Chapter IV)
is likewise an unknown quantity in
our land and bubonic plague, except
on our Pacific coast, has been nearly
extinguished. On the other hand, we
have in colder climates, a very serious
disease, scarlet fever, which is unknown in the tropics. Very recently
we have had an outbreak due to a
pathogenic amoeba (Endamoeba histolytica) which at first baffled discovery owing to unfamiliarity with
diagnostic methods commonly used in
dealing with other cases of tropical
dysentery. This insidious infection
was disseminated from Chicago and
affected many who were exposed for
only a few days during a visit at the
"World Fair" exposition. The number affected and the fatalities were
startling and mysterious until the
amoeba was discovered in the stools
and traced to food handlers in certain
Chicago hotels. The organism was
found later in many cities in the
United States and as far north as
Toronto, Canada.
This organism is a common cause
of dysentery in the tropics, especially
in India, China, the Philippines,
Egypt and Mexico. Its occurrence in
the United States is a good example
of transplantation or infiltration in
the temperate zone by a disease origi—
ating in the tropics. Tropical and
general medicine, therefore, are intermingled and tropical diseases should
have a place in the scheme of general
medical instruction.
The outstanding school of tropical
medicine is in London, established by
the late Sir Patrick Manson and his

associates; there are others in Liverpool, Manila, Calcutta, Hamburg and
in America, notably the departments
of tropical medicine at Harvard
University and in Tulane University,
New Orleans* the University of Puerto
Rico, and University of California
(Pacific Institute of Tropical Medicine) .
It is not possible to cite all the
diseases which are tropical in origin
but are occasionally met with elsewhere. We may mention the severer
forms of malaria, the organism responsible for it having been discovered by Lavaran in Algiers over fifty
years ago. Beriberi was a mysterious
disease until Eijkman, a physician in
the Malay Peninsula, discovered its
true cause to be the exclusive use of
polished rice, which is deficient in
vitamin B. This naturally led to the
control of beriberi through a proper
diet. Japan, China and the Philippines are the principal habitat of
beriberi but cases are not uncommon
in all our public health hospitals
along the seaboard where sailors from
eastern ports are received for treatment.
Sprue is a tropical disease which
has been observed during the last
twenty years in our southern states.
It is very common in India, China and
Africa; also in Puerto Rico. Returning to the United States after a
residence in these tropical countries,
patients have been observed in North
and South Carolina and elsewhere.*
It is a disease characterized by chronic
and recurring diarrhea and marked
anemia. Sprue occurs in those individuals who are "finicky" in the
matter of their diet and who fail to
take advantage of those fresh, nativegrown vegetables and fruits and of
opportunities for securing fresh pro*See articles by H. B. Hiatt and W . Allan,
Section on Medicine, J71. A. M. A., 1914 ; also
E. J. Wood, ibid, 1919.
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tein foods such as meat in the form
of fowl or pork. Instead of using
local products they eat largely of
tinned foods which have had practically all their vitamin content destroyed by the canning process, which
necessitates the use of high temperatures to prevent spoilage. Only in this
manner is there any marked relationship between the tropics and sprue.
It is a repeated personal observation
that cases of sprue, put on a reasonably high proteid diet, with liver,
plus fresh local fruits and vegetables
in the most easily digested form, will
lose all sprue symptoms within a
remarkably short period of time. However, once these symptoms are fully
established, it is difficult for the
"white" ever to return to the tropics
and remain there permanently."!"
A number of so-called tropical
diseases, most of which are of a communicable nature but which are the
result of and are transmitted through
the bite of various insects that breed
only where there is a continued high
temperature and high relative humidity, are in this manner due to climatic conditions. For more accurate
information on this subject refer to
Stitt's last book on "Tropical Diseases" (1929).
A rational adjustment to life in the
tropics is of vital importance to the
personnel of our army§, navy, consular and diplomatic service, and
especially to the large number of our
citizens who must reside there for
commercial, industrial, scientific or
philanthropic reasons. The latter
classes do not have the same adequate
official supervision that is afforded the
military or other official personnel.
How to live and work in the presence of high heat and humidity; how
tPersonal communication from Dr. R. W .
Hart, U. S. Public Health Service.
§ C / . : Mills: Some considerations of climatic
and weather influences as applied to military
medicine, Army Med. Bull., April, 1937. ; Physical environment and effective man power,
Military Surg., May, 1937.—Ed.

to insure safety for themselves and
their families when mistakes may
bring tragic consequences, has engaged the best minds among us and
much advice has been given, some of
it quite contradictory.t
tCf., Drinker in June-July, BULLETIN, p.
245.
The literature on tropical acclimatization and effects is very large and rather confusing.
"Authoritative" views have ranged
from very pessimistic to very optimistic; but
with the advance of public-health and pathological knowledge of tropical diseases the fear
of the barrier of disease gives way to concern for the mental, social, and constitutional
deterioration from continuous heat and humidity.
Well-controlled specific quantitative
observations on the physiological effects of
tropical climate on man are still relatively
few, while the social and mental effects are
yet to be studied objectively.
Many of the
latter are too obvious to be overlooked, so
nearly every traveler or sojourner from higher
latitudes returns with a fund of fairly similar
"observations". There are more subtle effects
very difficult to evaluate and about which
observers disagree, according to their different
experiences, the constitutional differences between individuals and the different types of
tropical climate.
For white colonization the
social and mental effects are possibly more
important than the grosser physiological ones
such as alterations in metabolism, growth, and
fertility.
In this connection it would be of
the utmost value to have standard psychometric tests made on well-controlled groups of
people in different climates, over a period of
years.
Caution must be observed in interpreting the results of geographical and statistical studies on tropical settlement and effects,
for social and political bias or ideology are
rampant.
Likewise the physiological experiments on the effects of heat, humidity and
light on rats or rabbitts, however suggestive
they sometimes are, do not prove things about
man. Dr. C. A. Mills in particular has made
many statistical studies of the effects of the
tropical climate and of the degree of cyclonic
storminess on the distribution of various
diseases, which again are very suggestive but
in many cases not yet fully or convincingly
explained in terms of physiological mechanisms (an article by Dr. Mills will appear
in a forthcoming BULLETIN). A fairly complete survey of the older literature of tropical
physiology appears in Sir A. Castellani's
"Climate and Acclimatization", London, 1931.
Note also: E. S. Sundstroem: Contributions
to Tropical Physiology, Univ. Calif. Publ. in
Physiol., v. 6, 1926 ; W . Cramer:
"Fever,
heat regulation, climate and the thyroid-adre1
nal apparataus' ', London, 1928 ; C. K. Drinker:
The effects of heat and humidity upon the
human body, Jn. of Ind. Hygiene and Toxicol., Oct., 1936, p. 471-85 ; J. Grober: "Die
Akklimatisation", Jena, 1936; C. A. Mills:
Health and Disease as Influenced by climatic
environment, Internat. Clinics, Vol. II, ser.
46, 1936, pp. 143-167, and Medical Aspects
of Climatology, in "Principles and Practice
of Physical Therapy", v. 1, chapt. 24, (35
pp.), Hagerstown, Md., 1932 ; E. Martini:
" W e g e der Seuchen unter beriicksichtigung
der Tropenkrankheiten", Stuttgart, 1936; E.
S. Sundstroem: The physiological effects of
tropical climates.
Physiol. Reviews, vol. 7,
1927, pp. 320 ff.—Editor.
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The late Prof. R. DeCourcy Ward
applied himself to this question after
years of study and a world tour in
which he noted all the meteorological
facts which presented themselves to
his observing mind. His "Acclimatization of the White Race in the
Tropics" was given in a lecture at
the Lowell Institute in Boston in
1929.**
He noted that the medical profession has very naturally and properly
been more concerned with the study
of specific causes of tropical diseases;
the general physiological effects of
tropical climates on white men and
women, and especially children, however, have received less attention.
Such studies should by no means be
limited simply to the ordinary physical changes in the body; they should
be extended to cover the nervous system and the mental effects.
As Prof. Ward put it, the problem
is: Can men and women of the white
race migrate in large numbers to the
moist, hot tropics and live there on
the same high plane of civilization as
that characteristic of their former
homes, retaining their physical health
and vitality, their mental and moral
standards, and reproducing their own
kind? It is a difficult question and
perhaps impossible to answer.
To begin with there is a greater
variety in tropical than in extratropical disease. There are several
conditions at work favoring their
wide-spread prevalence; there are a
multitude of tropical insects and parasites, propagating or transmitting the
disease germ or parasite; there is the
general weakening effect of the
steady, damp heat on the human body
and the excessively unhygienic modes
of life of the natives.
Most tropical diseases attack both
* *New England Journal of Medicine, Sept.
26, 1929, pp. 617-627.
Also more briefly in
Gerl. Beitr. Geophys.,
Bd. 32, 1931, pp. 149-157.

natives and whites but great numbers of the former, through sucessive
generations, have become more or less
immune to the attacks of disease
against which the whites have not yet
developed immunity.
Malaria is the scourge of the
tropics; about one-third of its population are believed to suffer from it
constantly. The malarial zone is a
broad band within the moist tropics
extending at times into the margins
of the adjoining temperate zones. It
is perennial in its zone of maximum
frequency, but has a general tendency to rise to a peak in the rainy
season.
Ward listed the
physiological
effects of the tropics as follows: In
creased respiration, decreased pulse
action, profuse perspiration, lessened
activity of stomach and intestines,
and tendency to digestive disorders;
an ill-defined condition of debility,
increased activity of the liver, overexcitation of the kidneys, and a widespread anemic condition prevailing in
the moist tropics. Ellsworth Huntington^ Earl Hanson and many others
discourse at length about the debilitating effect of a warm, moist and
monotonous climate.
But Hanson* asks the pertinent
question, "Are the tropics unhealthy,
or are white men in the tropics unhealthy because of the foolish way
they try to live there?" Are there
any means that may insure that
mental and physical health that distinguishes a normal human being
from a man who has "gone to seed in
the tropics?"
Hanson's experience as an explorer
and engineer in Venezuela and the
Amazon basin leads him to lay great
stress on the matter of proper psy§ "Civilization and Climate"; "World Power
and Evolution".
* Harper8 Monthly Magazine, October, 1933,
pp. 556-568.
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chological adjustment which is undoubtedly related to physical health.
It implies cheerfulness and good
nature, a power of adaptability that
invariably goes hand in hand with
a sense of responsibility and a man's
desire to do his share of the work
of his world. Admiral Byrd exemplifies this quality in a far distant field
and so did Paul Du Chaillu, another
American, who spent many years exploring equatorial Africa and Norway, Sweden, Lapland and Finland.
A fundamental need for health is
exercise found either in physical
labor or in active play; and of like
importance for health is a properly
balanced diet and the practice of
good bodily and environmental sanitation.
The British residents in India,
China, South Africa, Egypt and Australia have learned much by experience and this is the foundation of
their prosperous colonies throughout
the world. [But in the tropics proper
the British as individuals and families
usually do not take permanent root,
except possibly in Kenya.—Ed.]
They dress appropriately, generally
work hard, eat good food and, on the
whole, do not drink more than is good
for them. Hanson is strong for exercise and physical labor notwithstanding warnings often uttered against
the danger of "overdoing." He discussed this recently at the Explorers'
Club in New York with five tropical
veterans and all five agreed that a
man not only can work in the tropics,
but he had better keep himself pretty
active if he wants to stay healthy
there. Some of them reported that
all the octogenarians they had ever
met in the tropics had shown an arrogant contempt for the sunt and for
the funny notion that a man must
take it easy in a hot climate.
In the matter of acclimatization a
very interesting report on the effects

of tropical temperatures and humidities on the physical and mental wellbeing of U. S. soldiers in the Philippines, Puerto Rico, and the Canal
Zone, was made by a board of officers
who reported to the Surgeon General
of the army on this subject approximately four years ago. This report
was made in connection with the possible prolongation of the usual tour
of duty in the tropics. This board
decided, in brief, that by the exercise
of ordinary common sense in living,
neither the increased temperatures
nor humidities encountered in the
vicinity of the equator, wherever our
troops were stationed, had any noticeable ill effect on either physical or
mental health.
They stressed the
necessity of a reasonable amount of
physical exercise together with the
minimum use of alcohol. The chief
difficulty which they noted was among
the female relatives of officers and
men who, due to the plethora of native
servants, developed slovenly habits of
mind and body and often had to be
returned to a temperate climate
merely on account of an over-weening
self-indulgence. It is a common observation that white women in the
tropics, who have some regular occupation, are apparently as happy and
as healthy as those in temperate
climates, while those who have only
bridge and flirtations to occupy their
time often fall a prey to ills, both
actual and imaginary. Again, as elsewhere, the ill effects of over-indulgence in alcohol, late hours, flirtations
and general dissipation take their toll.
One common allegation relative to
white females in the tropics is the
fact that from a sex standpoint they
develop earlier than in temperate
fThe quality and intensity of solar radiation possibly varies greatly from place to
place in the tropics, which could account for
indifference to the sun in some stations ; see
interesting symposium on this in Archiv fur
Schiffs u. Tropen Hygiene, 1937, pp. 81, 303,
305, 385, ft—Ed.
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climates. [But Mills has shown that
quite the opposite is true, which applies
to natives as well.—Ed.~\
Victor Heiser, in his "American
Doctor's Odyssey", with his long experience in the tropics, has this to
say about tropical diseases and the
preservation of health:—
"Health in the tropics is largely a
matter of observing simple hygienic
rules rather than of climate. The
physiological machinery of the body
is so adjusted that great variations
of atmospheric temperature can be
supported without detriment. Indeed,
it is very rare that temperature acts
directly as a pathogenic factor. The
white man's chances of contracting
disease are actually less in the Philippines than in the United States.
"The germs of many diseases are
true parasites, and, to retain their
existence, they must pass from host
to host. If, during this passage, the
temperature of the transmitting medium be too high or too low, the germ
dies or ceases to be infective. In this
way may be explained the absence

from the tropics of a class of infectious
diseases represented by scarlet fever,
measles, and diphtheria.
"The transmission of some other
diseases from one human being to
another requires the agency of a third
or entirely different animal. If this
animal is found only in the tropics,
the disease will, of course, be confined
to the tropics, and may be accurately
called a tropical disease.
"Most of the more serious diseases
in the tropics can be avoided by the
observance of a few simple rules.
Anyone who follows these faithfully
will be practically sure to remain well.
Among these, the first and foremost
is never to drink any water that has
not been boiled or otherwise sterilized.
It may be pure, but the chances are
against it. Another, is never to eat
raw, any low-growing garden truck,
such as lettuce or cabbage, because
they may, in spite of laws against it,
be fertilized with human excreta. I
am certain that at least a third of the
people who violate these two laws
sooner or later have amoebic dysentery or some other form of intestinal
parasite."

The New Weather Bureau Charts of the Normal Temperature
Distribution of the Western North Atlantic Surface Water*
G I L E S SLOCUM
Marine Division, U. S. Weather Bureau, Washington
HE M A R I N E DIVISION o f t h e U .
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Weather Bureau has been preparing, during 1937, a set of 12
monthly normal water-surface temperature charts for an extensive area, including the portion of the North
Atlantic Ocean off the United States,
the Gulf of Mexico, and approximately
the western half of the Caribbean
Sea. The data from which these charts
have been compiled are water-surface
temperature observations made by the
officers aboard ships cooperating with
the Marine Division in the gathering
of marine meteorological data.
The observations used were Greenwich Mean Noon bucket and condenser-intake readings. The results
obtainable by these methods of observation are, because of inherent

sources of error, lacking in the precision needed for many oceanographic
studies, but for meteorological and
climatological purposes, wide distribution and abundance of data are more
important than precise accuracy, however valuable such accuracy would
be. These requirements of distribution and abundance are best satisfied
by the data taken by the ships' observers by the bucket and intake
methods. The number of observations of these two kinds in existence
is enormous, running into eight figures,
and is hundreds of times the number
of available precision measures of
surface water temperature.
The Weather Bureau has over
•Paper read at the Washington
April, 1937.
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