if at all, only in the long periodic
trend of the weather.

(8)
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Climate and Disease ( V I ) *
G U Y HINSDALE, M . D .
Medical Director, The Greenbrier, White Sulphur Springs, West Va.
CHAPTER

VI

Pain; Rheumatism; The A g e d

Pain as Affected by the Weather.—
Changes in the weather may affect
persons with painful diseases such as
neuralgia, neuritis, arthritis and various forms of rheumatism,. This has
been noted for centuries. Hippocrates
(460-357 B.C.) in his classic, "Air,
Water and Places", said:
"People
living where cold winds prevail are
more prone to acquire certain types
of disease, such as respiratory disorders, than those who live in a climate not subject to cold winds."
William Balfour in 1816, called attention to the relation of rheumatism
to changes in the weather; he commented particularly on the ability of
patients with this disease to prognosticate such changes and asserted his
belief that this influence is exercised
through the lungs, the part of the
body most exposed to the atmosphere.f
J. T. Everett and S. Weir MitchellJ
f W e are here indebted greatly to Rentschler,
Vanzant and Rowntree: Arthritic Pain in
Relation to Changes in the Weather, Jour.
Amer. Med. Assn., June 15, 1929, pp. 1905 ff.
tStudies in Relation of the Production of
Pain to Weather, Chicago Med. Jour, and
Examiner, 1879; Mitchell, S. W., Amer. Jour.
Med. Sciences, vol. 73, pp. 305-329.

made notable contributions to this
subject. Everett's results showed that
increased pain is connected with
storms, either with or without rain or
snow, and also with lowering barometric pressure. Variations in humidity alone did not seem sufficient to
produce or relieve pain, but they may
have been effective in conjunction with
other factors.
Everett noted a significant fact,
namely, that the situation of the persons studied, relative to the path of
the storm, is significant in that the
intensity of the pain was in proportion
to the nearness of the storm and the
abruptness of its onset, but what this
influence was he did not know.
Weir Mitchell's case was that of
Captain Catlin, an army officer who
suffered from attacks of neuralgia
following amputation of his leg. He
maintained that he could forecast the
weather by the attacks of neuralgia
that seized him just before the onset
of storms and for three and a half
•Continued f r o m the Dec. 1937, BULLETIN,
p. 388.
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years he kept a careful diary which
Dr. Mitchell analyzed. I often heard
Dr. Mitchell discuss this interesting
case. He concluded that the separate
factors of a storm, such as lessening
barometric pressure, greater humidity
and winds were not competent when
acting singly to give rise to attacks
of pain but that it must have been the
combination of these several factors
which worked mischief, or else there
is in times of storm some unknown
agency such as electricity or magnetism to account for it.
Fifty y e a r s later Rentschler,
Vanzant and Rowntree published their
careful studies from Rochester, Minn.
For one year they made daily records
of the clinical status of hospitalized
patients with arthritis. Each day the
pain of each patient was appraised on
the basis of his own statement; the
group was appraised as a whole and
the figure representing the average
comfort or discomfort of the group
was plotted on the same chart with
the barometric pressure, the temperature and signs of increasing cloudiness, winds and storms with rain or
snow. For much of the time they
charted also the humidity and a figure
representing the electric charge of
the air. Of course it was recognized
that a subjective sensation like pain
cannot be measured in a quantitative
way like weather phenomena; but
grades of average comfort or discomfort may be recognized and assigned
a certain value. They give a number
of case histories out of a total of
367 with arthritis. Most of them belonged to the group of non-specific infectious arthritis, and it was among
these that the influence of weather
changes was most marked. Pain associated with senescent, gouty and
traumatic arthritis was not so related.
Rentschler, Vanzant and Rowntree
found that even the best weather
prophets among the patients could

rarely predict a change more than six
or twelve hours ahead, but they found
that for 72% of the time the patients
appeared to suffer more pain as the
barometric pressure fell and with a
rise they experienced relief.
In one case the curve of comfort or
lessened pain ran almost parallel with
the curve of barometric pressure for
77% of the time or in an inverse direction 20% of the time. This close
relationship between barometric pressure and the pain* kept up for two
and a half months and then ceased
temporarily owing to an operation
and during that period lost all power
as a weather forecaster!
A n o t h e r chart made by t h e s e
authors shows the curve of pain in a
group of patients with arthritis and
its relation to the incidence of storms,
cloudiness, rain, sunshine and the
curve of barometric pressure, all based
on observations over a period of one
year. In almost 90% of the time the
presence of a storm was associated
with increased pain. They complained
less on clear, sunshiny days and the
general improvement following a continued period of fair weather was
always striking. As one child with
arthritis expressed it: "Whenever
we have a storm my joints feel stiff
and I feel sore all over; and after
the storm has gone I feel pretty well
again, but I am sometimes better before the rain stops."
In this elaborate study the opinion
was expressed that as far as humidity
is concerned it was not possible to
show any definite relation with arthritic pain and that humidity alone is
not an important factor.
Likewise
with temperature. Although these
patients as a group have complained
most of pain during the cold weather
months, the record does not show any
striking relation of pain to warm and
cold weather. The patients studied
were confined to the hospital which
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has a fairly constant warm temperature.*
The inference from this study is
that the normal or customary adaptability to changes in the weather is
lost in arthritis. Hence we may conclude that a climatic environment,
where few changes occur to call for
an adaptation to sudden alterations
of weather, would be best for all
sufferers from such an affection. That
is why the warm, dry and cloudless
climate of southern Arizona or southern California, away from the seaboard, may well be chosen for a
residence during, at least, the major
portion of the year.
The late Dr. Curran Pope, of Louisville, Ky., put his own case on record.
He slipped and fell, tearing the adductor group of muscles and injuring
the anterior crural on the upper part
of the left thigh and f o r fourteen
months he kept a close check on meteorological conditions, and stated that
in about 82% of the instances he had
been able to foretell the kind of
weather likely to be present in the
succeeding twenty-fours hours, so that
the statements have not been made
as based upon "impressions".
He
noted the aching soreness and stiffness accompanying a falling barometer and increased humidity; a medium, warm, "muggy" air and east
wind in that part of Kentucky (Louisville) and electrical disturbances, especially thunder storms accompanied
by lightning. He noted a better feeling and less aching when the barometer was near normal; when the
air is dry, whether warm or cold;
when it is sunshiny and the wind
movement is not marked or from the
east.
He is not normally in any way an
•These associations with pressure changes
fit in well with the mechanism Dr. Petersen
has put forth f o r weather effects on the
body—see his "Patient and the W e a t h e r " ,
5 vols.—R. G. S.

oversensitive person but these unfavorable meteorological conditions are
likely, since the accident, to bring
about a varying mental depression,
and he is considered something of a
human barometer in forecasting the
weather.f
[ " P a i n and W e a t h e r " have been considered
in detail by W . P. Elhardt in a recent paper
in the Journ. of Lab. and Clinical Med., vol.
21, No. 12, p p . 1247-55, sept., 1936. He had
a war veteran, whose gunshot wounds of
hand
and
shoulder,
though
well
healed,
frequently pained him, keep a definite record
of the occasions when the pains occurred.
This record was compared with the daily
outdoor relative humidity, wind velocity, pressure, temperature, and sunshine. 6 0 % of the
pains came with increasing humidity, 7 8 %
with falling temperature, 56 % with falling
pressure, 5 2 % with rising wind.
Regarding
sunshine, pains occurred on 7 8 % of the days
having sunshine between 2.6 and 6 hours.
They occurred only on 25 % of the days with
9 hours or more, and 2 6 % of the days with
2.5 or less. The author finds the results inconclusive.
Possibly if he had considered
indoor weather and used physiological relative humidity, he might have obtained more
definite relationships.
A f e w cases of rheumatic weather-forecasters are mentioned.—
C.F.B.]
The " w e a t h e r pain" is of especial interest
to meteorobiology not alone because it is so
o b v i o u s ; f o r modern followers of Hippocrates
are convinced that one of the best ways to
approach a more scientific understanding of
the normal
reactions of the body t o the
weather is by careful analysis of
abnormally
sensitive individuals and of reactions which
follow the stimulus almost immediately. This
point is emphasized in such recent treatises
as Petersen's "Patient and the W e a t h e r " ,
Hellpach's
"Geopsyche",
and De
Rudder's
"Grundriss einer Meteorobiologie des Menschen".
Discussions of weather pains are numerous
in the medical and folk literature of all languages, mostly f r o m a narrow clinical point
of view or out of curiosity. De Rudder cites
the case of a university student in the 16th
century
complaining
of
severe
headaches
when the weather changed ( f r o m T r a u t m a n :
"Kulturbilder aus Alt-Munchen", Bd. 5 ) . The
older literature was summarized by L. Miller
in the Munchener
med. Wochschr.,
1909, pp.
802 ff., where he also gives observations on
his o w n patients.
P. Steffens published a
tBritish Jour. Physical

Medicine,

Nov.. 1332.
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monograph on "Witterungswechsel und Rheumatismus" (Leipzig, 1910) and there are interesting papers by Farkas and Heim in the
Zeit f. Balneologie,
1913.
Recent German studies tend to substantiate the American experience cited by Dr.
Hinsdale.
A study by Feige and Freund
(Strahlentherapie,
Bd. 39, 1931, pp. 131 ff.)
of rheumatic pains at Breslau associates the
occurrence of pain with f r o n t passages. Flach
(Strahlentherapie,
Bd. 40, 1931, p. 672; id.,
Bd. 48, 1933, p. 4 0 1 ; Klin. Wochschr.,
Bd. I,
1934, p. 181) finds cold fronts are more effective than warm fronts in causing the pains.
Feige and Freund suggest that the f r o n t
sensitizes a rheumatic f o r feeling the postfrontal weather whereas prefontal weather is
not noticed by him.
This is observed by
Schmid also (Die Umschau,
1930, H f . 1 4 ;
Schweiz. Med. Wock., 1930, p. 196) but Kohler
and Flach disagree with this.
The latter
(Strahlentherapie,
Bd. 4 8 ; 1935, p. 401) and
also Franke (Munch,
med. Woch.,
1931, p.
1631; Strahlentherapie,
Bd. 43, 1932, p. 5 1 7 ;
Med. Klin., 1935, p. 1 8 ; Forsh. u.
Fortschr.,
1936, p. 313 ; Brugsch. Ergebn. gesarnt. Med.,
Bd. 21, 1936) have recently made more detailed studies of the frontal relationship in
rheumatic and "weather pains".
De Rudder
gleans the following points f r o m all these
modern p a p e r s :
( 1 ) There is, according t o
Franke, no "weather sensitivity" in the acute
stages of polyarthritis, nor in broken bones,
etc.
Franke states that the purpose and
success of the " c u r e s " f o r rheumatics by
means of mud and thermal baths is t o alleviate or remove the weather sensitivity. The
possibilities of "capillary t r a i n i n g " in this
connection are noted.
( 2 ) The lag between the onset of the pain
and of the affecting weather-change varies
greatly in different individuals.
Kohler and
Flach believe there is no sensitization to the
post-frontal weather by the front, as some
find, but that the arrival of a new air-mass
( w a r m f r o n t ) aloft starts pains, and that in
post-frontal
(instability)
showelr situations
the pains begin synchronously with each
separate shower (hence no previous sensitization).
Franke found that the pains start
3-4 hours ahead of warm-air arrival [at the
g r o u n d ] , and 5-10 hours before cold air arrives, whereby the basis f o r the popular " h u man-weather-prophet" lore.
( 3 ) Individual differences also occur with
regard to the percentage of fronts and types
of fronts which are " f e l t " ( F r a n k e ) .
The
microclimatic environments of the patients
may account f o r this, in part.
(Flach, Bioklimatischer
Beibldtter,
1938, H f . 1, p. 22 ff, n o w
considers this of especial significance.)

( 4 ) The arrival of a new air mass also o f t e n
marks the time of mitigation of the p a i n s ;
and individuals vary in this reaction ( M i l l e r ) .
( 5 ) The more marked or extreme the
weather changes (esp., cold f r o n t s ) the less
the individual differences in reactions.
Franke observed that at times of pain the
patients show measurable capillary micro-stasis
and disturbances in the blood supply (see
Bettmann, Klin. Woch., Bd. 2, 1930, p. 2089;
Munch. Med. Woch., 1930, p. 2003).
Similar weather pains are f o u n d in sufferers f r o m various other chronic inflammatory
diseases as neuritis, tabes, migraine, angina
pectoris, tuberculosis, prostatic hypertrophy,
some skin diseases, gall stones, etc., but the
weather relations with these are a p t to be
more complicated, and often less obvious, if
at all. Migraine is perhaps the most striking
( s e e : von H e u s s ; Med. Welt, 1929, p. 767 ;
Markus, Schmidts
Jahrb.,
Bd. 251, p. 120;
and Petersen "Patient and the W e a t h e r " , Vol.
I V , Pt. 1, p. 399-406). Neuritis and neuralgia
are more frequent with cold fronts (Schorn
and Schaltenbrand, Deutsch.
Zts. f.
Nervenheilkunde, vol. 146, 1938, p. 129-37).
In a book which has just appeared ( A t m o s pharisches Geschehen und witterungsbedingter Rheumatismus, Dresden, 1938, 122 p p . )
Flach examines these frontal correlations more
critically.
The earlier studies showed that
many cases are apparently not related to
fronts, but occur in high pressure areas weU
away f r o m the f r o n t s ; Flach now regards
these cases to be affected by the subsidence of
the upper-air currents which have some p r o p erty setting off the pains,—an empirical idea
which recalls a scheme he suggested in 1931
f o r a general working-hypothesis of meteoropathology (see disc, of this in Petersen, " P a tient and the Weather", Vol. I, pt. 2, 1935).
There is undoubtedly a more or less distinct
type of syndrome f o r many ailments which
results under relatively clear, calm anticyclonic
situations that prolong f o r several days o r
more.
This has been noted by many clinicians. The sunshine, dryness, ion and nuclei
counts, lack of wind, rising air currents f r o m
the surface and descending currents f r o m
aloft ( c o n v e c t i o n ) , high daily range of t e m perature, dust, low cooling power, reaction
f r o m previous f r o n t or pressure change, etc.,
have been appealed to in explaining these
observations. While these factors may all have
some special effects at times and on certain
people, it seems to us unnecessary to try to
explain all cases in terms of some single
larger features of weather, even f o r such presumably weather-conditioned episodes as rheumatic pains,
Microclimatic
conditions
of
partly or entirely cultural origin must also
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have specific effects that sometimes outweigh
or alter those of the macro-weather. Even so,
it is uncanny the w a y the influences of the
latter pervade the assumed protection of our
buildings and our very beds—heating, ventilation, air-conditioning, clothing and c o m f o r t s
notwithstanding.
Specifically, Flach shows that most of the
rheumatic pains begin almost precisely at the
m o m e n t when there is a sudden drop in the
v a p o r pressure, if only to the extent of several
tenths of a m i l l i m e t e r ! This is a remarkable
f a c t and suggests to the reviewer that the
conductivity of the skin and the dielectrics of
the air or clothes next the skin m a y be altered
by the drop in v a p o r pressure in such a w a y
as to temporarily irritate the inflamed nerve
ends in the skin and joints.
But Flach's
t h e o r y t h a t t h e u p p e r - a i r a e r o s o l or colloid
conditions must be peculiar to produce a
p a t h o g e n i c effect f r o m descending currents is
not very carefully reasoned out and it seems a
m o r e realistic picture of atmospheric c h a r acteristics is needed.
The writer inclines to Petersen's v i e w that
the cases o c c u r r i n g at the centers of a n t i c y clones represent the lag in the effect of the
preceding cold f r o n t s .
F o r a m o r e penetrating c o n c e p t i o n of possible and complicated mechanisms by which
pains are set off by the weather (esp., p r e s sure c h a n g e s ) see Petersen's " P a t i e n t and the
W e a t h e r " , 5 vols., passim, esp. references to
headache, arthritis, m i g r a i n e . — R . G.
Stone.

Rheumatism and Climate.—Studies
made at the Medical School of Harvard University, by the Seegals, have
shown that there are significant differences in the average yearly percentage of cases of rheumatic fever.
The cases investigated were all admitted to forty hospitals during
twenty years. They were classified in
accordance with latitude in the United
States and Canada, in four zones:
50°—45°; 45°—40°; 40°—35°; and
35°—29°. As might have been expected, the admission rate fell in a
•direction going from north to south.
Naturally the incidence of rheumatic fever in cities such as Dallas,
Galveston, Oklahoma City, Kansas
City, Memphis, Birmingham, Augusta
and Charleston (S. C.) is very low
and the northern hospitals on either

side of the Canadian border show the
highest rate.J
The highest incidence occurred in
1916 and 1917, after which there was
a marked drop; there is a definite and
rather consistent downward trend in
the mortality from rheumatic fever in
the U. S. Registration Area during
the last seventeen years.
Rheumatic fever in the southern
United States is not only less frequent
than in more northern latitudes, as
we have mentioned,f but varies in its
incidence in relation to the seaboard
and the higher elevations in the same
state. This was well shown by J.
Edwin Wood and Andrew D. Hart
(1933) for the State of Virginia.
They compared hospital admissions
for rheumatic fever and arthritis in
Norfolk, a seaport, with those in
Charlottesville in the Piedmont section at an elevation of 850 feet and
200 miles from the coast. The hospital- admissions covered six years.
Notwithstanding discrepancies in classification, which are inevitable in a
statistical study of this kind, the conclusion is that, apparently, the rate in
tidewater Virginia is only one-third
that in the mountainous or central
Piedmont section, 15% against 48%.
The climatic differences between the
stations taken for study were not very
important except in elevation, as
stated, and in mean annual temperature which is 57.7°F for Charlottesville and 60.5°F for Norfolk.
This study included a comparison
JSeegal, Jour.
Aw.er. Med. Assn.,
July 2,
1927 ; A t water, R. M., Epidemiology of A c u t e
Rheumatic Fever in U . S., Amer.
Jour,
of
Hygiene,
May, 1927.
f P a u l and D i x o n (J. Am. Med. Assoc., 1937,
N o . 25) also find, that Indian school children
had a rheumatic heart disease rate of 4 . 5 %
in W y o m i n g and Montana, only 0.5 %
in
southern A r i z o n a . — R . G. S.
Dr. W . H. Bradley in a study of " T h e
Pathogenesis of A c u t e R h e u m a t i s m "
(Acta
Rheum.,
F e b . — M a y , 1934, p. 23)
observes
that most cases are in mild wet climates but
that the g e o g r a p h i c a l distribution is very
spotty within similar climatic regions.
(See
also W . A m e l u n g , Deut. Med. Woch., 1934, p .
1 6 0 2 ) . — R . G. S.
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with data derived from other cities
from Boston to San Francisco. The
admissions for the affection studied
were in proportion to total admissions
and in this they acknowledge assistance from the paper of J. M. Faulkner
and Paul D. White. The highest rates
are attributed to San Francisco and
Spokane and the lowest to Augusta,
Ga., Memphis, and Los Angeles. It
is interesting to note that in California the figure 3.75% for San Francisco compares with .44% for Los
Angeles. Philadelphia, Boston, New
York and Baltimore occupy a midway
position on the scale.**
That heart disease of the rheumatic type responds favorably to climatic treatment is well shown in a
group of fourteen children treated
successfully by Dr. C. F. Roche at
Miami Beach, Florida. These were
sent from the Massachusetts General
Hospital and the Good Samaritan
Hospital by Dr. T. Duckett Jones and
remained in Miami. Eight were of
American parentage, three Italian,
two Hebrew and one Portuguese.
From the known time of onset, the
average duration of the rheumatic
infection prior to their arrival in Florida, was slightly over four years.

They had been given specialized attention and had been carefully observed
for an average of eighteen months
and their average age was nine years.
They all had the various manifestations of rheumatic fever at the time
of transportation. The valvular lesions included mitral regurgitation
and stenosis, auricular fibrillation and
aortic stenosis. The average gain of
weight was twelve pounds, the highest
individual gain was twenty-five pounds
and the lowest was one pound in the
case of a seriously sick child who died.
This is demonstrated by the photographs of the first group of children
transported to Miami. Every child
showed a noticeable change of expression as well as evidence of returning health. Full details are given
in the paper by Roche and Duckett
Jones.*
The author knows of two other children who went from Boston to Miami
Beach f o r the winter. One, L. B., aged
10, gained from 57 pounds to 80.5
pounds; and another, Gertrude B.,
aged 7, who gained from 46 pounds to
63 pounds. Duration of stay in each
case thirty weeks. Treatment was
with the usual climatic, dietetic regime with daily ocean bathing.

C L I M A T E FOR T H E AGED

Much of what was said in reference
to the climatic treatment of nephritis
applies in choosing a climate for
those in late life and, therefore, need
not be repeated. At a time when the
capillaries begin to "wither" and the
Mood to be attenuated with lessened
oxidation and an enfeebled respiration; when the excretory organs show
sign of failing and the arteries lose
their elasticity and the skin becomes
anemic, one cannot well resist cold
and we should have recourse to the
comfort afforded by a suitable climate.f
The objective is to counteract the
gradual and progressive impairment

of the functions of organic life by affording to each organ in turn a natural stimulus midway between undue
excitement or depression.
[Prof. W. B. Cannon of Harvard has recently pointed out the extent to which the
range of environmental variability or of mean
conditions which a person can tolerate well
narrows with increasing age (personal communication to R. G. S . ) . He quotes the data
on heat deaths f o r different age groups
(Shattuck) and blood pressure in capillaries
(Pickering, Clin Sci., vol. 2, 209-35) as indicating how the body suffers a gradual reduction with age of its ability to lose heat to
**Trans. Amer. Clim. and Clin. Assn., 1933.
*Jour. Florida Med. Assn., Feb. 1934.
fSee reference to Cumming in "Climate and
the A g e d " bv Gerald B. Webb, Bulletin N. Y.
Acad. Med., 1928, Vol. IV, pp. 1213 to 1226.
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the surroundings under warm conditions and
he ascribes this to atrophy of the skin and
thickening of the surface blood vessels, etc.
This is one of the fundamental physiological
facts which underly the prescriptions of a
mild, even climate f o r aged people.—R. G. 5 . ]

Those will live longest who, by nature or education, can adjust themselves to changing environment. That
means both external and internal environment or the "microclimate" as it
has been termed. It is the climate
underneath our clothing; within the
walls of our houses, and in our conveyances by land and sea. The convenience of travel nowadays makes it
much safer for older people than formerly.
Long automobile journeys,
even across the continent, are usually
well borne and rail and steamer
service are a luxury which need not
be dreaded as before. The modern
cabin aboard ship is easily warmed or
cooled or ventilated according to the
latest devices of engineers.
These
tend to spare any traveler the danger
of violent atmospheric changes.
Moderately warm climates are preferable and if there is the moderating
influence of the marine climate, so

much the better. For those who live
in the cities of the mid-Atlantic states
this will mean a winter in the south,
Georgia or Florida, and summers on
the Long Island or New England
coast.
There is no doubt but that the extremes of heat are as injurious to the
aged as extremes of cold. It is here
that one may recall the injunction regarding Scylla and Charybdis:
In
mediis tutissimus ibis.
Most of these patients have retired
from business or other occupation or,,
at least, have more leisure for prolonged residence at a health station;
however, they vary much in respect
to "wear and tear", as Mitchell expressed it. Some are older at 50 than
others at 70. In the army and navy
of all nations there is an age limit o f
service, 63 in the United States Navy
and 64 in the United States Army.
Washington, D. C., is the choice of
many and it has advantages in lying
midway between the northern and
southern states. Many aged veterans
are supported by our Government in
Hampton, Virginia.

Valley Fog Caused Largely by Decrease of Pressure
W A L T E R P . BRIGGS
and
Pilot, United Air Lines, Portland, Ore.
(MS

received Oct. 18, 1938)

HE FORMATION of expansion fogs
due to rapidly falling pressure
has long been regarded as merely
an academic problem and has not received 'serious consideration in the
practical application of meteorology.*
Willett 1 mentions a decrease in pressure as being only a contributing
factor in the formation of prefrontal
fogs; Stone2 also recognizes that two
or more causes are usually present in
the formation of fog.
In mountainous areas, where most
of the airports are located in valley
bottoms, f o g constitutes a major
menace to aviation. In the basins of

T

P H I L E . CHURCH
University of Washington, Seattle

the West especially, the air may be
trapped between the valley walls and
becomes saturated from evaporation
of ground moisture. This trapped
(stable Polar) air may remain in situ.
for days at a time though fronts and
other air masses may pass over. It
is easy, therefore, for air to become
so thoroughly saturated and so closely
•This is the "barometric f o g " first postulated by Herschel nearly a century ago ; banner clouds on mountain peaks have often
been attributed to this effect.—Ed.
1 Willett,
H. C., Synoptic Studies in Fog,
M. I. T. Meteorological Papers, Vol. 1, No. 1,.
1930, p. 15.
2 Stone, R., Fog
in the United States and
Adjacent Regions, Geog. Rev., Jan. 1936, f o o t note, p. 113.
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