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INFLUENZA STUDIES.

L ON C TAI GENERAL STATISTICAL ASPECTS OF THE 1918 EPIDEMIC
IN AMERICAN CITIES.'

By RAvxoID PEARL, Ph. D., Professor of Biometry and Vital Statistics, School of Hygiene and Public
Health, Johns Hopkins University; Consultant in Vital Statistics and Epidemiology, ULnited States
Public Health Service.

I. Introduction.

- The pandemic of influenza which swept over the world in 1918
was the most severe outbreak of this disease which has ever been
niown, and it takes an unpleasantly high rank in the roster of epi-
demics generally. It is certainly impossible now, and perhaps always
will be, to-make any precise statement of the number of people who
lost their lives because of this epidemic. But it is certain that the
total is an appalling one. Undoubtedly a great many more people
died from this cause than from all causes directly connected with
the military operations of the Great War. In the United States
alone conservative estimates place the deaths from the influenza
epidemic at not less than 550,000, which is approximately five times
the number (111,179) of American soldiers officially stated2 to
have lost their lives from all causes in the war. And the end of the
epidemic is by no means yet reached. In England and Wales the
curve of mortality from influenza was even in 1907, seventeen years
after the epidemic of 1890, higher than it was in any of the 40 years
preceding 1890. The decline in the mortality rate after the 1848
epidemic in Great Britain was similarly slow.3 There is no evident
reason to suppose that conditions following the first explosion of
this present epidemic will be essentially different from those which
obtained in the earlier cases.
For two reasons the hygienist and epidemiologist should be

interested in the intensive study, from every possible angle, of the
present pandemic. In the first place, owing to the advances which
have been made in every branch of medical science since the epi-

I Papers from the Department of Biometry and Vital Statistics, School of Hygiene and Public Health,
Johns Hopkins University, No. 5. This investigation was carried on in consultation with the United
states Public Ilealth Service, Office of Field Investigations on Influenza, Dr. W. H. Frost, surgeon in charge.
SAs of date Apr. 30, 1919.
a Cf. Articje on "Influenza" in Encyclopedia Britannica, 11th Edition, for a conveniently accessible

verification of these statements.
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demic of 1890, there is now available a much more adequate investi-
gational armament with which to attack the probl raised by such
an epidemic than was the case earlier. Furthermore, the whole
machinery for getting accurate records of the incidence and results
of the outbreak are much better now than they were 30 years ago.
This is particularly true in the United States. The records of mor-
tality connected with the present epidemic are unquestionably more
complete and accurate than any that have ever before been avail-
able in this country for any epidemic of anything like so great extent
or force.
In the second place, the -very magnitude of this epidemic is in

itself a challenge to the whole medical profession. The hygienists
of the world are the standing army, which is, in theory at least,
maintained by society to organize and hold the defenses against
such dread invaders as these. Such a blow as the present one may
well inspire a slogan like that which saved Verdun, "Is ne passeront
pas." If every epidemiologist does not take advantage of the
present opportunity to investigate with all possible thoroughness
epidemic influenza, to the end of making a better defense next time,
he will have been derelict in his plain duty.
The present paper is intended as a first contribution toward the

statistical analysis of certain phases of the 1918 influenza epidemic.
It will be followed by further papers in the same series dealing with
other aspects of the problem. In the first studies in the series
attention will be confined entirely to the mortalitxy records of some
forty of the larger cities of the United States. The reason for this
limitation to mortality only and to large cities is that accurate and
reliable data within these limitations are now available, and the same
can not be said of morbidity records, on anything like so general a
scale. Later it is expected that sufficiently accurate and extensive
morbidity statistics of the epidemic to warrant statistical analysis
will be available.
The data of this study are taken primarily from the Weekly Health

Index.' On account of varying medical opinions as to the properly
reportable terminal cause of death of persons dying after having had
influenza during this epidemic, it has been thought safest to use
death rates from all causes for study, rather than those specifically
reported to the registrar as due to influenza or pneumonia. Conse-
quently, we shall deal with death rates from all causes in discussing
the present epidemic. This makes, no practical difference in the
statistical results, because the deviation of the curves of total mor-
tality from their normal course during the epidemic was due entirely
to causes inherently associated with the epidemic itself. The use
of the death rate from all causes during the epidemic has the fur-

' A typewritten publication issued weekly by the Bureau ofthe Census, and compiled under the direction
of Dr. W. H. Davis, Chief for Vital Statistics.

1744



August 8, 1910.

ther advantage that it takes into account those deaths which occur
from diseases of the heart or kidneys some weeks or months after an
attack of influenza from which the patient has apparently recovered,
but which in reality are responsible for the fatal break-down of a
part of the organic machinery which had long been weak, and only
required for its complete collapse some such strain as the attack of
influenza superimposed.
The general problem with which the first study in this series will

have to do is that of the statistical analysis of the first explosive
otstbreak of epidemic mortality in large Ame ican cities. As will
presently appear, there was an extraordinary degree of variation
amongst the different cities in respect of the initial force and duration
of this first explosion. These differences between cities in respect of
the severity and suddenness with which they were attacked by the
disease constitute the first great problem which the epidemic has
raised. What factors had a causal influence in determining this
great observed variation among cities? The full significance of this
problem will be apparent when the facts of variation in force of
explosive outbreak are before us. The first task of this study is to
present the data in such a manner as to bring out the real extent and
magnitude of the variation in the epidemic.

I am indebted to Mr. John Rice Miner for the greater portion of
the laborious arithmetic connected with this investigation.

IH. General Survey of the Mortality Curves.

In order to get in hand the general problem it is desirable to examine
with some care the mortality by weeks in each of the cities dealt with.
To this end Figures 1 to 6 have been prepared. On these diagrams
are plotted, for each city, the annual death rates per 1,000 population
from all causes, for each week, the data being those of the Weekly
Health Index. The plotting is done on a logarithmic scale of ordi-
nates (rates) and an arithmetic scale of abscissa, (weeks).' The
curves begin with the week ended July 6, 1918, and continue to 1919.
The scale is the same for all diagrams, though different combinations
of parts of the logarithmic "decks" are used in certain cases in order
to fit the diagrams to the page.
Anyone examining these curves thus collected together on a uni-

form scale for comparison can not fail to be impressed by the fact
that there is an extraordinary amount of difference between different
cities in respect of the force with which they were struck by the
epidemic at its initial outbreak. Compare, for example, the Albany,
Boston, Baltimore, Dayton, or Philadelphia curves with those for
Atlanta, Indianapolis, Grand Rapids, Milwaukee, or Minneapolis..
The former curves show an initial sudden explosive outbreak of great

X For a discussion of the advantages of "arithlog" paper see Fisher, I. "The 'Ratio' Chart for plotting
Statisties." Quarterly Publications Amer. Stat. Assoc., 1917, pp. 577-601.
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force, while the latter ekbibit a much slower and milder increase of
the mortality rate.
In some cases the curve of the first epidemic outbreak rises to the

peak (ascending limb) and declines from the peak (descending limb)
at about the same rate. This condition of affairs is exemplified in.
the Albany and Baltimore curves, to mention but two. In other
cases the rate of ascent to the peak is very rapid while the decline is
slow and long drawn out.
Such a condition is shown -.-- -- - -
in the curves for Cleveland - - -
or St. Paul. 40
Some of the cities, such o ii -

as Albany, show but a sin-
glewell-definedpeakin the o ° -
mortality curve. Many
show two peaks. Boston,
New Orleans, and San d I _
Francisco give beautifully 7--
typical curves of this sort. 6 - - -====
Finally, a few of the cities r --_-
show three well-marked
peaks. Louisvilleisagood so

example of the latter class. m - - - - _-
In most cases the first 'N I

peak was the highest and Xb CGS =e F W av
the second and third were 3_
progressively lower. This -_A
was not true in all cases, to - - - -
however. Milwaukee and
St. Louis showed second
peaks higher than the first. -a _ - -
The wave-like character of 6 3 i Ie 16?J?Z5/ e?9
Ahe curves in general is of 'u ' nMarl'za ',
great interest. The usual FIG. 6.-Annual death rates, by weeks, per 1,000 population,
phenomenon was a large
firstwave followed by a series of other smaller ones. This general char-
acteristic of the curves is so pronounced and definite that anv epidemi-
ological theory which is to be at all adequate must take account of it.

It is evident from general inspection of these curves that there is a
strong justification for taking, as the first general problem in con-
nection with this outbreak of influenza, the significant causal factors
concerned in brigin g about this observed differentiation between the
different cities in respect of the form of the epidemic mortality curves.
The extent and definiteness of the differences between the several
curves indicate that there must be discoverable clean-cut differen-
tiating factors which influenced the influenza death rates.

1751 *ugut 8, 1919..
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m. CIAsfftealoa of the Data.

As a first step in the analysis it is desirable to make certain rough
classifications of the facts brought out by the mortality curves. To
this end Table I has been prepared. In this table are set forth the
following data regarding each of the cities:

1. The highest peak death rate attained in any week of the epi-
demic up to March 29, 1919.

2. The date 1 on which the highest peak rate was reached.
3. The number of distinct peaks exhibited by the mortality curve

within the time period here studied. These different peaks indicate
recrudescences or waves of the epidemic.

4. The date at which the second peak in the mortality curve oc-
eurred, in the case of those cities showing 2 or more peaks.

5. The number of weeks elapsing between the first peak and the
second.

6. The date at which the third definite peak, if any, occurred in the
mortality curve.

7. The number of weeks elapsing between the second peak and the
third.

8. The number of weeks during which the mortality rate was
hiher than it had been at any time between the week ended July 6,
1918, and the beginning of the epidemic. The range of fluctuation
of the weekly annual death rate in the period from July to the end
of September was held to be sufficiently accurate indication of the
normal range of fluctuation of the death rate in any particular city.

The number of weeks elapsing from the beginning of epidemic
mortality to the highest peak of the curve. This gives a measure
of the- time factor on the ascending side of the epidemic explosion.

10. The number of weeks elapsing from the time of the highest
peak of the mortality curve to the time when the curve came again
within the normal range of fluctuation. This gives the time factor
on the descending limb of the epidemic outbreak.

11. The excess mortality rate, over the normal for the same season
of the year for the same places, for the 25 weeks between September
8, 1918, and March 1, 1919. These figures were issued as a supple-
ment to the Weekly Health Index by the -Census Bureau.2
From this table a number of points present themselves for discus-

sioj. They may best be taken up in separate sections, in order of
the successive rubrics of the table.

1. Maximum pea deaah rates.-The highest or maximum peak rate
of mortality during the epidemic varied greatly, having ranged from

a It is to be understobd thA all dates here and throughbut are as of "weeks ended" on the spcified
date. The original statistiesare given only il week and hence any fier time differentiation is impossible.
sCLPOblo HafethReprt5vol. 34O.M1e, it 919..
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31.6 in the case of Grand Rapids, Mich., to 158.3 in the case of Phila-
delphia.
The distribution of the different maximum- peak rates over this

range is shown in detail in Table II.

TABLE II.-Shorwing the frequency of occurrence of different maximum peak death rates
during the epidemtc.

Maximum peak rates. Number ofcities.

30.0- 39.9 '...'... . 6 1
40.0- 49.9........ 4 250.0- 59.9. ................55
60.0- 69.9 .. 51 '
70.0- 79.9. ................ 1
80.0- 89.9 . .............. 4 11
90.0- 99 ............... 2.0 1
100.0-109.9........... f
110.0-119.9 .........I
12.0G-12D.9.9......... i~13130.0-139.9.......... 01
140. -149.9 .. 1150.0-159.9 ................. I

Total .................40

From Table II it appears that in the 40 cities considere,d the peak
rates which were of the most frequent occurrence were, generally
speaking, rates below 70. Twenty out of the 40 fell below that
figure. Only 9 out of the 40 cities showed a maximum peak rate of
100 or more. Up to a maximum peak rate of 70 the distribution is
very even in the four classes of 10 points each in the rate. From
70 on it falls off rapidly, with the single exception of the class of
rate from 100 to 109.9, which has a frequency of 5.
The detailed distribution of the maximum peak rate is shown

graphically in Figure 7.

TABLE III.-Constants for maximum peak death rates.

Constant. Value.

Mean maximum peak rate............ 73.9±3.2
Median maximum peak rate.......... 70.0±4.0
Standard deviation................... 30.3+2.3

Three of the cities, Milwaukee, Kansas City, and St. Louis, show
higher maximum peak rates on the second wave than on the first.

2. Date of occurrence of maximum peak rate.-The date of the
week in which the maximum peak rate occurred is given in the third
column of Table I. It will be seen that the ear4st date, October 5r
occurs but twice, namely, in Boston and Cambridge. These two
cities, of course, are in a demographic sense practically a single unit
though politically separate. At the other extreme the latest maxi-
mum peak rate date is December 14. The cities showing a culmina-



tion of the epidemic mortality during the week which ended on this
latter date are Grand Rapids, Milwaukee, and St. Louis. Grand
Rapids has an extremely peculiar curve, unlike that of any other
city in the country. Milwaukee and St. Louis are two of the cities
showing the second peak higher than the first, so in these two cases
the date in the third column of Table I refers to the second peak,
while in all other cities it refers to the first peak. On these accounts
the upper range end for maximum peak date should probably not

6-X

40.D50 60 70 80 90) 2010/X 0Z/O 30 /40 /0 /60

xaxzmum PFak liate
FIG. 7.-Distribution of maximum peak death rates in 40 cities. Certain constants of the distribution

shown in Table 1I are exhibited in Table III.

be taken as December 14, but as November 2, sinco the only other
later'date, November 16, appears in a single case, St. Paul, and the
curve for that city is again abnormal. There are five cities showing
the peak of the nibrtality curie in the week ended November 2,
namely, Cleveland; Los Angeles, Oakland, Pittsburgh, and San
Francisco.
The distribution of maximum peak dates is shown in Table IV,

and graphically in Figure 8.

1755 -Atugut 8, 11912.
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TABLE IV.-Disribution ofdates ofmaximum pak mortaltij.

15

£14

12

.9

7

a

5

4

I
0

MPT

WffI"S
FiG. 8.-Distribution ofpeak dates of the epidemic.

Using all the data, we find the following constants for date of
maximum peak.
Mean peak date= October 23 ± 1.68 days.
Standard deviation in peak date= 15.75 ± 1.19, days.

maxim Peakin week
ended-

October 5................
October 1 2..................
October19..................
October 2 6..................
November 2................
November 9................
November 16...............
November 23..............
November 30 ..........
December 7.................
December 14................

Total................

|
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These constants will serve as a useful record of the time factorin
the epidemic of the autumn of 1918 in American cities.
Thirty-one out of the 40 cities had attained the peak rate of mor-

tality prior to November 2.
3. Number of peaks in mortality curve.-It is clear from the dia-

grams already shown that there was considerable variation in the
different cities in respect of the number of epidemic mortality peaks
exhibited.
The details on this point are shown in Table I. Putting the data

together in the form of a frequency distribution we have the results
shown in Table V.

TABLE V.-Showing number ofdistint peaks in mortality curvefrom the beginning ofthe
epidemic to Apr. 1, 1919.

Nbcr dt*inct pes. I=Number Per entNumbr oldstntpas of citis,. of cities.

1............... 6 15
2.......................6.... X65
3. ................ 820

Total ...40 100

Thus it is seen that 26, or 65 per cent, of the 40 cities showed two
istinct peaks in the mortality curve, while 6, or 15 per cent, had one

peak, and 8, or 20 per cent, had three peaks. The diminishing wave-
like character of the successive peaks is clearly shown in the diagrams.

4. Dates of second and third peaks of mortality.-In the case of cities
ha,ving two or three peaks the distribution of dates of occurrence of
the wond peak is shown in Table VI.

TABLB VI.-Distribution ofsecond-peak dates.

Occur- Occt_ - Occur-
rence of rence of rence of

Wo eld- asecond second second
peakin peak In peakIn
2peak 3-peak all
cities. cities. cities.

November 30 ............ . 1 1
December7 . . ...... 1 1
December14 ...... 3 3 6
December 21 ............... 52 7
December28 ....... 2 1 3
January4 ........ 2 ...... 2
January11 ..... .......... .... ............January 18 ................. 6 - ...6
January25 .............. 6 .......6
February 1................. 2 .........2

l¶lotal ................ 268 34

Certain interesting facts stand out clearly from this table. In the
8 cities which had three distinct peaks of mortality the second peak
came early-prior to December 28. The distribution for the 26
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cities having two peaks of mortality is distinctly bimodal, 12 of.them
showing a mode .for the week .ended December 21, and 14 a mode
somewhere in the weeks of January 18 and 25. No city had a second
peak of mortality in the week ended January 11.
Table VII gives the distribution of dates of the third peak of mor.

tality.
TABLE VII.-Distribution of third peak dates.

Occur-
Wmkended- rence ofWeekended- .third

peak.

March 8 .............. 1
March 15 ................... 4
March22 ................... 3

Total ................ 8

Here the observed mode evidently falls somewhere in the week
ended March 15.
The data of Tables VI and VII are shown graphically in Figure 9.
The figures and diagram at once suggest that the group of 12 two-

peak cities showing the second peak somewhere between December
7 and January 4 were cities which -at that time were presumably
destined to show a third distinct wave and peak of mortality, but
in which for some reason not now apparent the third wave did not
eventuate. In contradistinction to these stand the 14 cities showing
a second peak of mortality between January 11 and January 21.
These latter are presumably cities in which the complex of factors
determining the form of the mortality curve was such as to lead
definitely to a two, and only two, peaked curve. This idea will be
substantiated by further evidence to be presented immediately.
As a matter of record of the epidemic in American cities, the mean

dates calculated from Tables VI and VII are given in Table VIII.

TABLE VIII.-Constants for dates of second and third mortality peaks.

Item. Mean. ~~~~Standard devia-Item . MKean . tion .

Date of second peak ............. Jan. 1±2.13 days 18.40 + 1.51 days.
Days from beginning of October to 92.26 days.......
second peak.

Dateofthirdgeak .............. Mar. 14 1.10 4.63i0.78days.
days.

Days from beginning of October to 165.25 days....
third peak.

Putting all the data together we find for the whole group of cities
the following average relations:

(a) Days from average date to maximum peak in all cities to second
peak in cities showinig two or three mortality peaks= 69.26.



(b). Days from date of second peak, in all cities showing two or
more peaks, to third peak, in cities having three mortality peaks

72.99.
These relations-seem at first sight to point to a cycle of about 10

weeks' duration in the secondary mortality waves of this influenza

23 30' 7 X4 a a5 -0 '/ ZS / 15Zi22 / X 2

WEfKS
W.C7 A54JNM 7W PZW C177-S

ED7h ur;L mf 7-lr/577 f-S
FIG. 9.-Frequency of oocuffreno of second and third peaks of mortality at different dates.

epidemic, after the first wave. This point can, however, be more
accurately discussed byr reference to the data set forth in Table I
on the-number of weeks elapsing between the successive peaks.
These data'are presented in the form of frequency distributions

in Table IX.
1293480-19 2
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TASI IX.-Frmwuvwdistributions of numba' of nube alaping betuve suesive
mortality peak.

Number of cities.

Betwm fLt and seond peak.Number of weeks. Between
second

AllU and thirdpeacities, iflea.

-~~ ~ ~ ~~6...... 1 3 ....... 3 ......

7.4 2 2 ..2..
8......... 6 4 2......
9......... 3 2 1......
11 ......... 4 4 ......
12......... 2 2 ...... 2
13......... 7 7 ...... 2
14......... 2 2 ...... 2
15 .22. ;

Total......34 26 8 8

From this table it appears clearly that there was a definite. ten-
dency for the two-peak cities to fall into two groups in respect of the
time elapsing between first and second peaks. About a tfiird4of them
had the second mortality peak around 8 weeks after the fi±st peak.
The rem ing two-thirds had the second peak, on the average,
about 13 weeks after the first. The three-peak curves had the second
peak on an average 7.1 ±0.3 weeks after the first, and the third peak
on an average 13.1 ± 0.3 weeks after the second. The cycle in the
epidemic waves would therefore appear to be nearly i+ iuu)tiple of
7 weeks rather than the 10 weeh tentatively deduced from the (lates
of peaks. There the- process of averaging, obscured the true relations.

5. Duration of explosive outbreak.-We may next consider the
question of the dur tion in weeks of the explosive epidemic outbreak.
The pertinent data are given in the columns of Table .1- headed
"'Weeks rate was outside normal range," "Weeks'-start to peak,"
"Weeks, peak to normal rate." In discussing any question of dura-
tion of an epidemic outbreak of a disease it is necessary to define
sharply and usually arbitrarily what are to be taken as limiting
points. It is always difficult, and usually impossible, to define these
limiting points precisely and logically so that no one will or can
criticize their location. The point has recently been discussed by
HitchcockandCareylwhosay: "Thedifficulty * * * liesindecid-
ing at just what point an undue prevalence or outbreak becomes epi-
demic." The general epistemological principle to be observed is
clearly this: That since it is usually impossible to-say. with mathe-
matical precision, in the case of an endemic disease, exactly when
an epidemic outbreak begins or ends one mut, in order to avoid

Hitchcock, J. S. and Carey, B. W., "A Medi4n Epidemic Index. Amer. lo&r. Publia Hiath, Vol. IX,
pp. 355-357. 1919.
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unconscious bias in dealing with a series of different localities, lay
down an arbitrary rule and follow it absolutely. Then the results
will be correct relative to each other, even though there may be room
for argument as to whether they are absolutely correct or not.
Following this principle the following rule was laid down and has
been used throughout: The epidemic mortality was considered to
have begun in any city on the date when the mortality curve for that
city first passed outside the range of fluctuation exhibited by the
curve between the week ended July 6, 1918, and the end of the week
immediately preceding the epidemic rise of the curve. The mortality
of the fiist epidemic outbreak was considered to have ended on the
date when the curve again passed within the same range of fluctuation.

This measure of duration is admittedly rough, but I think it suffices
for a first approximation to the facts. It must be clearly understood
that the data collected under this definition will not measure the
duration of the epidemic, with any accuracy at all, for several reasons.
In' the first place, we are dealing in this paper solely with mortality
and itot at all with morbidity. The mortality of an epidemic can
only begin a definite and significant period of time after the epidemic
incidence of the disease has begun. In the second place, the arbi-
trary definition on which we are operating here will include both
peaks of some 2-peaked curves and only the first peak of others, the
differentiating factor being of course whether the mortality curve
dropped dow-n to within the "normal" range between peaks or did
not. Now while this will seem to some a serious, not to say totally
invalidating, criticism of the here defined measure of duration of
first outbreak, I think it really has no weight at all. The facts are
that in some cities (A) there was a sharp explosive outbreak of epi-
demic mortality. The death rate curve went up abruptly and
came down abruptly till it was as low as it was before the
epidemic outbreak. In other cities (B) the curve went up abruptly
and came down, but only some part of the way, distinctly not
reaching so low a rate as prevailed before the epidemic. Now by
any canons of common sense i} would seem clear that in the A
cities the particular epidemic outbreak about which we are talk-
ing came to an end when the death rate was again normal for the
locality and season. Subsequently the death rate may have again
risen abruptly. But if it did it was a new and distinct epidemic
outbreak, temporally and spatially related to the first outbreak if
one likes, but definitely separated from it by a longer or a shorter
period in which the mortality rate was normal. Conversely in the
B cities even though the mortality rate did decline from the maximum
peak rate 'still it did not go back to normal, or in other words it
remained, an epidemic mortality, in tho'comnTon sense of that word.
The rate after this depression may have risgn to a new second poak,

1761



August 8,1919. 1762

but all the time it wm part of the same epidemio outbreak. it
clearly appears that there is a real distinction between the A cities
and tho B cities. This distinction is reflected perfectly in the dur-
tion definit-ion bore adopted, and would be wholly lost imany scheme
of measuring duration by peasl alone. It only needs to be kept
firmly fixed in mind that we are here measuring the length of time
during which the death rate was higher than the normal deoth rate
for the same city, in the firt continuous outbreak of influea

mortality.
We mav first consider the total number of weeks that the mortality

was outside the July to September range of fluctuation. The fre-
quency distribution is given in Table X.

T&"Lz X.-Frequne disiribton of cities in respect of number of weeks noraity curte
was ouie "norml" range offluctuation in first outsbra.;

The range of variat4on in the duration of the frt outbreak of
epidemic mortality, as here defined, is great, from five weeks on the

one hand (Richmond, Va.) to 23 weeks on the other (Atlanta, Ga.).
So great is this variation that its general trend is not easily compre-
hended until the figures are somewhat combined. If that is done,
certain general relations appear. First of all, it is to be noted that
20 cities, exactly one-half the total number, showed a duration as
here defined of 10 weeks or less, while in the other half the duration
was 11 weeks or over. The median duration was then 10.5 weeks.

In general, the tendency was for the shorter duration to occur

more frequently. This is well shown by Figure 10, which is plotted
from the last column of combined figures in Table X.

Considerably the largest single area in the histogram is the first
one covering durations of five to eight weeks inclusive. The fre-
quencies for the longer periods, shown in four-week groups, become
successively smaller.

Weeks. INumberof cftes.

6..I
7 . n9 . Q4

.................. .........

......................... ............

10......9

..............
11. 1
12.

16.......................... ..........

18.... .....................

19.......................... 320....................1 ........ ,..3

21............ ..............21.1 213
2 .. ... ............. ........ 3
23... ...

Total . 40

A
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From the ungrouped data of Table X the following constants have
been calculated:
Mean duration of epidemic mortality in the first outbreak= 11.90 ±

0.55 weeks. I

'5

'4

/a
A,

.9

i8
r7

6

5

.4

3

2.

0
0 9 /7

FIG. 10.-Frequency of different durations of the first outbreak of epidemic mortality.

Standard deviation = 5.17 ± 0.39 weeks.
We may next consider the two limbs of the explosive mortality

curve. The frequency distributions for the time duration of the
ascending limbs and the descending limbs are given in Table XI.

I
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TABLE XI.-FrqUe diurtio for ttO moietie of epidsMic mort. sE (first
outbreak).

Prequenoy.

Weeks. Normal c Peak to

(ase6nd- lated fre- (desed te I
tng limb). qec7ing limb).quny

2. . . . . .. . .. . .... .......... . . . . .

3... 17 22 2.2
4......12 34 13 15
f...................... . 345 20-
6............3 37 3 23
7..................... 37 1 24
8............... 1 38 ...... 24
9....... 38 2 26
10 ... 1 39 1 27
1 ... 1 40 1 28

12 , ....... 40 3 31
13 _.. ... 40 2 33:
14... .... 40 1 34
15.......... 40.... 40 2 36
16 ......40 a a3
17 - .... 40 ..........

39
18 ...........4........... ...... 39
19 .. .... 40

Total ...... 40
.......... 40.

The first point which strikes one from this table is that it, in
numerical form, confirms what is apparent from inspection of the
individual curves, namely that (a) the epidemic mortality curve in
the first outbreak tends in general to ascend to the peak at a more
rapid rate, or in other words more abruptly than it deseonds; and (b)
there is a great deal more variation among the cities in respect of
the time interval covered by the ascending limb of the mortality
curve than in the time required for the mortality to come from the
peak rate back to normal In 34 of the 40 citie it required 4 weeks
or less time for the mortality rate to pass from normal to its epidemic
peak. But in only half as many (17) of the cities did the rate come
down from its peak to normnal again m a period of 4 weeks or less.
The constants of the two distributions are as follows:
Mean time from normal mortality rate to peak= 3.90 ± 0.21 weeks.
Standard deviation in time from normal mortality rate to peak=

1.93 ±0.15 weeks.
Mean time from peak mortality rate to normal = 8.00 ± 0.50 weeks.
Standard deviation in time from peak mortality rate to normal=

4.68±0.35 weeks.
From these figures it appears that on the average it took about

twice as many weeks for the mortality curve to come back from its
peak condition to the normal again, as were required for the increase
from normal to peak at the bIeginning of the explosion. In round
figures, the ascending limb of the mortality curve occupied about a
month and the descending limb about two months.
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The differences between the two distributions of Table XI are
well shown graphically in Figure 11, in which the cumulated or
integral curves are plotted.

6. Exces8 mortality.-Early in March, 1919, the Census Bureau
issued a supplement to its Weekly Health Index showing for 34 of

35 r Or'

30.0 -.7

K - i

5-

2 3 4 5 6 7 d 9 IVI 4X3h4 /5 /6 n7/ 19

Wft'YS
FIG. ll.-Cumulated frequency curves for time covered by (a) asc#hding limb, and (b) descending limb of

epidemic mortality curve.

the 40 cities of Table 1 the mean excess rate of mortality due to the
epidemic for the period of 25 weeks preceding March 1. These data
are given in the last column of Table 1. They are arranged in the
form of a frequency distribution in Table XII.
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TAUBL XIL.-ECCev mortalityfor 5-wak period,

NumberMean excess mortality rate. at cites.

1-1.9 . .1
2-2.9.6
3-3.9 .6
4-4.9 ...-.... 4
5-5.9 ..9
6-6.9 .. . . 3
7-7.9..4
8-8.9 ..1

Total . ...... 34

Considering the small numbers involved, this is a fairly smooth
unimodal distribution. Half of the cities have exeess rates below
five, and half above. C(alculating from the ungrouped m*erial we
find-
Mean 25-week excess rportality rate = 4.75 ± 0.20.
Standard deviation in 25-woek excess mortality rate=1-76± 0.14.
7. Summary of variation data.-Summarizing, it may be said that

the purpose of the material so far presented is simply to plac8 in
orderly array the basic statistical characteristics of the -weeldy
mortality curves of the 1918-19 influenza epidemic in Aerican
cities, to the end that the extraordinarily great and entirely distinct
differences between different cities in respect of the various charac-
teristics of the epidemic may be apparent. It is essential to make
this variation distinctly evident as a preliminary to the analytical
discussion of its causes. It has been shown clearly that in respect
of each of the following attributes or characters of the epidemic
mortality there was a mnarked variation among the 40 American
,cities studied.

1. General form of mortality curve.
2. Maximum peak mortality rate.
3. Peak dates.
4. Number of astinct peaks in mortality curve.
5. Time between peaks of mortality.
6. Steepness of ascending and descending limbs of mortality

curve.
7. Excess mortality rate.
8. Duration of epidemic mortality.

The variation among cities in these different epidemiological
characters constitutes a problem of first-class hygienic interest and
importance. Why did it exist? Why were not all cities at least
reasonably alike in their influenza epidemic? If we can find sound
and correct, even though only partial, answers to these questions
we shall have gained greatly in that understanding of the epidemiology
of influenza which must always underlie any effective control of it.
It is to the analysis of this problem that attention will next be
devoted.
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IV. Epldsqmld*.tyuiee.

With the variation data in hand one further step is necessary
before the analysis by multiple correlation can be completed. We
must have a sile numerical measure or index of the force of the
epidemic explosion in any particular place. In the earlier sections
we have seen that the mortality curves in some cities have a single
very sharp peak, while in other cases the curve of epidemic mortality
is a long, low, flat curve. To deal practically with such differences,
it is essential to have some single numerical index which will be
ssitive to changes of any order in the curve, and at the same time
will measure the essential characteristic which we want to measure
in an epidemic curve.

Confining the discussion to mortality solely, it appears to the
writer that the essential characteristic of an epidemic curve is that
the death rate rises with greater or less abruptness above its normal
level to a peak, more or less pointed, and then- declines again to the
n.ormal level, in a more or less steep or abrupt manner. Ini such a
movement of the death rate curve there are two fundamental vari-
ables, namely, (a) the time during whieh the mortality departs from
its normal level, and (b) the extent or degree of departure. If we
suppose the time (a) made a constant then the extent of departure
measures the force of epidemic mortality. In general, common sense
would indicate that any measure of the force of an epidemic, or, in a
single word, any measure of the epidemicity of a disease must
properly incorporate both these variables.
In the discussion of the desiderata of an epidemicity index it will

help to have some simple diagrams of different types of epidemics.
For this purpose Figures 12 and 13 are introduced. They are purely
hypothetical illustrations.

In each of the two epidemics shown in' these diagrams the same
number of people died and the perk death rate was reached at the
same time. But clearly the outbreak depicted in Figure 12 would
be generally regarded as a more severe or explosive epideniie, qua
epidemic, than the one shown in Figure 13. Such changes of the
death rate as are shown in Figure 13 may indeed not be regarded as
epidemic at all. We do not commonly think of the seasonal rise i
the endemic influenza rate as an epidemic. Yet it is quantitatively
of the same order as the circumstances depicted in Figure 13. It is
of the essence of the idea of an epidemic, as commonly held, that it
should have something of an explosive character-that is, there
maust be a relatively large increase in the death (or morbidity) rate,
occurrng in a relatively short space of time, in order to constitute
an epidemic,

. AVSVAlt 4 1919.
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Fio. 12.-Hypothetical diagram to show epidemic of great explosiveness.

45-

40 -

30-

0 .5 /0 AS 20 25 3Q3. 40 45 _50 .555

FIG.13-Hypthtcaldiam to pidKS .

Fzo. 13.-HIypothetical diagram to showv epidemic of small explosivoaess.

'Cli

NO

Zt,
't

CA
.Q.z



1769 August 8, 1919.

This being- so, any proper measure of the degree of epidemicity
must first of all measure the degree of explouiveneeq of the outbreak of
the disease under discussion. There are a number of ways, mathe-
matically, in which this can be done. The decision as to which is the
best method will tum upon the degree of sensitiveness with which
each measures the essentially explosive feature of the outbreak.
In arriving at a measure of epidemicity for the analytical study of
the influenza epidemic in American cities five different plans have
been tried. We may now discuss these different indices, and decide
upon which is the best for present purposes. The data used are the
weekly mortality rates for thirty-nine American cities dealt with in
earlier sections.

-1. Standard deviation of epidemic.-The first epidemicity index
which would occur to the biometrician is that expressed by the
standard deviation of the epidemic outbreak, measured in weeks,
the death rates being regarded as frequencies. An epidemic curve
like that of Figure 12 obviously has a smaller standard deviation in
time than one such as is shown in Figure 13. In general, the greater
the explosiveness of the outbreak the smaller will be the standard
deviation. Practically the manner in which this index is calculated
is as follows:

(a) Take as the basis of calculation the duration of the epidemic
outbreak as defined earlier.1

(b) Within the range so defined calculate the standard deviation2
in weeks in the ordinary way, the observed death rates being taken
as ordinates.
In the present instance the eonstant -takes this form: Let y

denote the death rate in a particular week, and x the deviation of the
week in which that rate occurred from the inman. Then, if I, denotes
the epideticity index, we have

11= 2.nx2YII xi
N

when N is the number of weeks in the epidemic period, and 2 denotes
summation. This index is easy to calculate and has a definite physi-
cal meaning. Practically, it would probably be desirable if 1 were
to be used as an epidemicity index generally, to take some multiple
of its reciprocal for tabling, since as the index now stands it becomes
numerically smaller as the explogiveness of the epidemic becomes
greater. The value 100/1, would be satisfactory.

VIde pik 176O-'
the "'st&ndad ftvbim" Is a well4known constant used in biomettric work. It is the reot-ron-

square-deviation about the mean. For a detailed discussion of this constant see Yule's "Introduction to
the Theory of Statiskjsx!Yor any of tfe Modern texts oui elementary statItical methods.
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2. Variation of excess death rates.-Another measure of epidemi-
city which may be considered is of a more complex character than
the last. Its nature may be indicated symbolically as follows:
Let M=mean death rate during epidemic, the latter being delim-

ited as to duration by the definition in an earlier section already
referred to;

71 ==mean death rate in the period from July 6, 1918, to out-
break of epidemic.
X"= SIl-M'=increase in mean death rate during epidemic.
S = YIXy2, where y is the deviation of any particular week's death

rate from M, and n is the number of weeks in the epidemic period.
S is the standard deviation of the epidemic death rates, each equally
weighted.
Then the second epidemicity index is

1008
I2= Y{

This quantity will increase as the explosiveness of the outbreak
increases. In ordinary biometric terminology it is the coefficient of
variation of the weekly death rates in the epidemic period, referred
to- the mean excess rate as a base.

3. Mean increase in death rate during epidemic.-As a third epi-
demicity index we may take the quantity called M" in the preceding
section. We then have

I3= M"

4. Twenty-five weeks excess rate.-It has been suggested that the
average excess weekly annual death rate for the 25 weeks ended
March 1, 1919, miglht be used as a measure of the force of the epi-
demic. Indeed, it has been so used practically by various health
officials. In the present connection we may designate this measure
as I4.

5. Peak-time ratio.-An epidemicity index which immediately
makes strong appeal by virtue of its simplicity is a constant for any
mortality curve which may be called the peak-time ratio. The sym-
bolical expression for it is:

P-M'
15= T

where P denotes the maximum peak mortality rate observed during
the duration T of the epidemic, T being delimited by the definition
stated earlier irn this paper, and M' is the quantity defined under the
same symbol in section 2 above. This index increases as the explo-
siveness of the outbreak increases. In fact, it measures explosive-
ness in the most simple and direct 'way possible.

17-70
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T. Nu va Of asbd lty Jadee

It it evident at once that these five indices hkve different degrees
of validity and usefulness, Before attempting to discuss them in
detail, however, it will be well to get the numerical values for each,
in the case of each of the 39 cities under discussion. This is done
in Table XIII.
TABLE XIII.-Shouq wliof dierent ep;idei indc of mortaziit in Amerwn

cities during influenza epidemnic of 1918.

I2
Cities. II (per I3. I4. 5-

(weeks). cent).

Albany . ..... 1.61 85.9 40.13 4.7 13.81
Atlanta ....... S.08 56.5 9.21 2.7 .92
Baltimore .1............. - . 94.5 48.61 6.1 18. 61
Birmingham .4.06 0.1 17.4 .. 2.41
Boston . I." 86. 33.47 6.5 9.62
Buffalo .. 85 $2.0O 31.19 5.8 10.55
Cambridgeb e. .L 189 27.08 5.9 7.94
Chicago .1.98 72.4 24.04 3.8 6.61

416 .,,.99.8 16.41 4.2.16
Cleveland. 3.63 74.2 18.30 4.0 4.09
C_kw ............ 3.36 56.4 14.9 8.2 2.74
Dayton . 6.24 91.4 24.67 3.5 7.20
Fail Rir .........1-.... ." 89.9 36 ."5. 1.92
GrandRp .......... 8..8.41 65.7 8.10 1.5 1.68

X hds. @ aa@@o*vvw r * . l41 gi4 a ti 2 2.¢5X.42, 5. 126 2.6 25
Louis ..e. 4.11 78.4 15.45 3.6 8.07
LAsAPgele .............. 6.50 02.7 16.57 5.2 2.a0
Lowell ...................... 1.70 71.5 34.6 5.1 10.58

. .pt.is1.... . .76 94.7 24.l1is . 60
Milwaukee ............... 4.48 57.4 11.57 2.9 1.53
Ksweap..is...... 2..,.8 56.1 9.80 .2.7 1.12
Nasbvl........1.,.1. 58 72.6 39.39 7.8 13.83
Newark........ 5.2; 99.0 1-5.4 6.1 2.0U
NewHaven .......5.5.43 100.6 18.89 5.6 3.16
N ws .1 . ...................;I-fi 20.J40.96 7..2 14.40
NewYork .................. 2.19 71.2 23.29 4.7 5.67
Oa45and ........ 6.26 77.,0 18.74 6.9 3.86
Omaha.....................1.4.7 69.6 18.47 ........ 2.91

............ - 1.62 86.2 46.08 7.3 80.51
Pittsbugh ........... . 2.79 67.0 37.02 8.0 7.82
rmviide e . .*@@*osoro*M 2.846 A64 21.79 6-.3 0.60
lichmond ............. 1.33 66.1 35.12 .. 13.91
E.eheskr . 4.48 79.2 1.58.94. ..... 2.62
St. Louis ..4.06 59.1 13.47 3.0 2.11

Ot-ijpmA"'!...........12A 57.8 JL.3 3.3 1.43
San Francisco... 5.06 78.4 26.50 7.5 4.49

2.00 9.2 30.77.- 8.97
Toledo .. 67 69.8 17.19 2.1 5.95

................. 1.49 M.3 46.08 6.0 15.34

Of these five indices thIee are only two which rneed to be taken
swionsy into account mm pr&ctical working measures of epidemicity.
Ieseare the firstandlaMt,Iand 15. The otier three fail in that
they do not adequately take account of the time or duration variable,
which, as we have already seen, must be an essential factor in meas-
uring epidemic explosiveness. These other inidices really measure
other aspects of the epidemic better than they do explosiveness of
the outbreak, which is the thing we are just niow i4terested in. The
inadequacy of I4, 3,, or I, to measure relative explosiveness of out-
breaek e b.er-et,diy seen by comparing, city by city, the values given
in these colnumns of Table XIII wit4i the curves for the same cities
in Figures 1-6.
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As between hI, and 1. the .advantage, for present purposes, of 1,
is clear. It is numerically more sensitive to changes in the epidemic
mortality curves. This fact is reflected in a comparison of the
relative variation of the five indices which is made in Table XIV.
For comparing the relative sensitivity of the indices to differences
in the epidemic mortality curves, the ratio of tho standard deviation
of each index to its mean has been taken. This ratio has no signifi-
cance in this case except for comparative purposes.

TABLE XIV.-Relative sensitivity of diferent epidmicity indices.

Ratio of
Index. S. D. to

mean.

II. 0.49I2 .................... .18i ................... .49
14 . .37
J4. ..... .............. .77I..7

By conventional biometric standards it might seem a priori that I,
would be a better epidemicity index than 15. Practically it is seen
from Table XIV that the superiority of I, is outstanding. The reason
for this superiority appears upon analysis to be that this index relates
in the simplest mathematical manner possible the two essential
factors in relative explosiveness, namely, the height of the explosion,
and the time it required, and is therefore most sensitive to differences
in relative explosiveness. The same type of constant- might be used
for the measure of variation in frequency curves generally, except
for the fact that ordinarily it is impossible to delimit the range by
absolute definition, as can. be done in the case of epidemics. In an
ordinary frequency curve the probable error of any determination
Qf the range is. large. The nature of the definition of the range or
duration which we have.here adopted for epidemic curves, as well as
the characteristics of epidemic curves themselves, largely reduces this
probable error in th(% present connection. And in any case, whatever
effect the probable error of the empiric determination of duration
may have will tend to be greater in the case of 1, than of I.
Taking all the facts into consideration it has been decided to adopt

I5 as the measure of explosiveness of outbreak in the further analytical
study of the influenza epidemic.
VI. The Correlation of the Explosiveness of the Outbreak of Mortality in the

Influenza Epidemic with Various Other Factors.

We come now to the most essential part of the study, namely, the
attempt to find factors directly related to or concerned in. the pro-
duction of the extraordinary differences between different cities in
respect of the relative explqsiveness of the outbroak ofVepidemic
mortality. The method of analysis which will be followed is that of



multiple correlation.1 The general principle of the correlation method
is simple. If in the present case, for example, we should find that,
in general, when a city had a high influenza epidemicity index it also
had a high density of population, and conversely, that cities having
low epidemicity indices had low density of population, it would be
sad that there was a positive correlation in variation between explo.
siveness of epidemic and density of population.

In a system of n variables correlation between any two, with the
others remaining constant, is measured by the coefficient.

= (n-1)- ?n34- ..* . .(n-1)* r2.n.34 . . . . .(n-i)
r?."4 (1n -r%34.....2.(1 -7%f.34 .(n-1))

and a coefficient of zero order is found from the observations by the
following well-known expression:

r12S(y)
In the present case, because of the statistically small number of

cities for which data are available, the zero order coefficients were all
determned by the direct product-moment method, without the
formation of correlation tables.
The first group of phenomena of which one would naturally wish

to know the extent to which they were correlated with explosiveness
of outbreak are certain general-demographic characteristics of the
several cities. The following will be considered:

(a) Densiy of population.-It is conceivable-not to say a priori,
rather probable-7-that the explosiveness of outbreak of any epidemic
disease would be highly correlated with the number of persons living
on a unit of area. TheI figures for density -used were calculated in
terms of persons per acre of land area, on July 1, 1916.2

(b) Geographical position.-It is a well kniown epidemiological fact
that, in certain olasses of epidemic disease at least, the force of the
epidemic diminishes as one passes. from the- primary tenter or focus,
IThis fact was very clearly demonstrated for the 1916 poliomyelitis
epidemic by Lavender, Freeman, and Frost,3 where New York City
was the center. Now, in point of time, the influenza epidemic of the
autumn of 1918 in the United States began in and about Boston,
Mass. A great explosive outbreak occurred in Boston and Cam-
bridge earlier than in any other cities in the country. We may then
ask this question: Did the influenza epidemic, as it spread over the
whole country, follow the epidemiological rule already referred to
becoming less intense and less explosive the farther, geographically,
it traveled from the Atlantic seaboard in general, and Boston in

ICl §Y8iG- . ."OntheTheoryof Crmlation,- o. o.RSat. o., Vol. LX, 1897,and "Ontl
Tbeory of r6lWtio.3 kr an3 Number od Variable, treated by a Now System of Notation," Proe. Roy.
Soc. A, vol. 79, pip. 1SI, 1907.
sDxat *ro{"'liantllstieofCltiesHiavJng aPl*autlon of over 30,XM 1917." nra' of tie

I Public Hith Bulletin No. 91, U. S. Pubic Health Serie, 199.
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particular? To answer this question, so far as the epidemic mor-
tality records of the present group of cities is concerned, we have cor-
related the epidemicity index I5 for each city with the distance in a
straight line of the same city from Boston, Mass.,-measuring these
straight line distances on a map. Such distance measurements are
rough, of course, from an absolute standpoint, but relatively they
are sufficiently accurate, and may be relied on, to show correlation
if any exists.

(c) Age di8tribution of population.-In the case of a disease show-
ing so selective a mortality in respect of age as does influenza it might
well be the case that the explosiveness of the outbreak of epidemic
mortality would be markedly influenced by the age composition of
the population in the several cities. To test this point by the cor-
relation method one must have a single numerical measure or index
of the age composition of the population in each city. Such a single
numerical measure is not at hand. The problem of obtaining one is
a problem which has bothered vital statisticians for a long time,
as the need for it always arises in death rate correlation studies of
any sort. Theoretically, of course, no single numnerical expression
can possibly be found which- will uniquely describe 11 the properties
of a complex curve. The best that can be done is some form of
approximation.
For present purposes an index of differences in age composition of

populations was adopted, which is admittedly rough and in special
cases may be inexact, but which practically has been found, in the
case of the 40 cities here dealt with, to give a sufficienatly accurate
picture of the differences in age constitution. The statistical pro-
cedure adopted was to determine for each pity the following value:

*8(p2)

where A is the deviation for each of six age groups (viz, 0-4, 5-14p
15-24, 25-44, 45-64, 65 and over) of the percentage of the actual
population of each city in 1910 in each age group, from the per-
centage in the same group in the Standard Population of Glover's l
Life Table, denoted in the formula by P. S denotes summation of
-all six values. The value x2 measures through the extent to which
each city deviates in the age constitution of its population from a
fixed standard, but does not tell the nature or kind of the deviation.
For present purposes the latter point is unessential. We are pro-
posing to measure the correlation between explosiveness of epi-
demic and departure of population from normal in age distribution.
Are large variations in explosiveness generally associated with large
deviations in age constitution Qf the population . This qpestion can
be answered perfectly by the use of the present in&I of age consti-

L Glover, J. W. United States Life Tables, 1910. Bureau of the Census, 1916.
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tution. If it were found that there existed a high correlation be-
tween- 15 and xe it would be desirable and necessary to analyze
further the nature of the deviations in age constitution. But as will
presently appear this necessity does not arise.
As has been said, the age distributions for the cities in the year

1910 were used. This was necessitated by the fact that no later
census data were available. It seems fairly certain, however, in as
old, large, and settled communities as these dealt with are, that the
age composition of the population will only change slowly, and that
1910 figures may be taken as reasonably indicative of present con-
ditions in respect to this matter.

(d) Percentage growth of population between 1900 and 1910.-It
might conceivably be the case that the explosiveness of the outbreak
of an epidemic disease would be influenced by the rapidity with
which a city had grown in the recent past. To test this possible
factor in the present case the epidemicity index I, is correlated with
the percentage growth of the population in each city in the decade
1900-1910.
The data for these various correlations are assembled in Table XV.

TABLE XV.-Datafor correlation of demographic characteristics of cities with explosiveness
of epidemic influenza mortality.

Density
Epi- of popu- Geo- Age Growth

City. demicity. lation graphical distribu- in popu-
Index i5. (persons position. tion x:. lation.

per acre).

Albany................ 13.81 8.89 128 4.76 6.5
Atlanta ..92 11.42 920 13.06 72.3
Baltimore ...... 18.61 30.57 348 6.81 9.7
Birmingham.2..41 5.68 1,028 15.80 245.4
Boston .. 9.62 27.36 .. .... 7.18 19.6
Buffalo .10.55 18.97 376 8.86 20.2
Cambridge ................. 7.94 28.23 3 6.51 14.1
Chicago .................. 6.61 20.28 828 11.45 28.7
Cincinnati .2.15 9.10 712 6.73 11.6
Cleveland .4.09 20.08 532 11.-88 46.9
Columbus .2.74 15.18 616 8.35 44.6
Dayton.7.20 12.65 684 6.56 36.6
Fall River .11.92 5.91 45 10.87 13.8
Grand Rapids .1.68 11.85 720 6.17 28.6
Indianapolis .2.15 10.96 776 7.23 38.1
Louisville .3.07 16.61 796 7.57 9.4
Los Angeles .2.00 2.40 2,520 7.67 211.5
Lowell .10.58 13.63 23 7.35 11.9
Memphis............ .... 8.60 12.06 1,104 14.24 28.1
Milwaukee ....... .... 1.53 26.92 832 10.33 31.0
Minneapolis .1.12 11.27 1,084 11.46 48.7
Nashville .13.83 10.11 924 9.19 36.5
Newark .................... 2.81 27.52 192 10.19 41.2
New Haven ................ 3.16 13.06 100 6.81 23.7
New rrleans .14.60 2.96 1,332 9.25 18.1
NewYork.5.67 29.54 164 11.79 38.7
Oakland.3.35 6.41 2,604 6.51 124.3
Omaha.2.91 8.34 1,248 10.83 21.0
Philadelphia ........ .... 20.51 21.02 260 7.19 19.7
Pittsburg .7.82 22.81 456 11.53 18.2
Providence ................ 5.60 22.35 40 6.88 27.8
Richmond .13.91 10.76 460 10.55 50.1
Rochester .2.62 18.62 328 6.97 34.2
St. Louis .2.11 19.36 1,004 9.51 19.4
St. Paul .................... 1.43 7.40 1,072 12.70 31.7
San Francisco ....- .. 4.49 17.55 2,624 12.65 21.6
Byracuse .8.97 13.34 248 6.21 26.6
Toledo .5.95 10.91 620 7.26 27.8
Washngton .15.34 9.55 376 6.58 18.8

_ #~~~~~~~~~
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As a matter of record, and for reference im connection with the cor-
relation data, the mean and standard deviation of the variables
included in Table XV are given in Table XVI.

TADLU XVI.-Cb*8te for &mogrppic kta of Tabk IXVE

chwacter. hemn. 13tandr.i CS 1s. M"n. ~~~~~deviation..

.I.dSWORt.index,I, ...&.7.. &a 2 .4I
Density of population 15.17 i .82 7.56M .58
Geographliieblpboitkions......m i71.±) 839*50.
Age distribution, . 9.063+ .28 "609i .20
Growth in population .........40.43 82 4.81 + 3.?

Coming now to the consideration of the correlations we have the
following results:

(a) For the correlation between explosiveness of epidemic mortality
(Is) and density of population-

r= + 0.092± 0.107.

The coefficient is less than its probable error, or is, in short, sub-
stantially zero. This value justifies the conclusion that relative
density of population in these 39 cities had nothing to do with the
explosiveness of the influenza outbreak.
The insignificant degree of correlation in this case is shown graph-

ically in Figure 14. The plan of this figure is first to convert the
absolute values of the epidemicity index and density of population
for each city to relative figurcs, the mean for all cities being taken
as the base 100. The cities are then arranged in descending order of
relative epidemicity index (solid line) and the relative density figures
for the same cities are plotted as a broken line. The higher the
correlation the more closely will the two lines tend to parallel each
other. Here it is evident that the density line runs quite independ-
ently of the epidemicity line.

(b) For the correlation between I, and geographical position,
measured by straight line distance from Boston

r = -D.348± 0.095.

This, clearly, is a wholly different order of result from that which we
had in the caw of the density of population. The coefficient in the
present case is neearly four times its probable error and may almost
certainly be regarded as significant. The odds against its being
simply la widely deviant chan-e result of rndom sampling are more
than 78 to 1.1 The sign of the coefficient is negative. This result
means that the greater the linear distance of a city from Boston the

Cf. reail, R., and kiler, J. R. A Table fvr Estitning the Broaab 5 e of Statistical Con-
stants. Mo. Agr. £zj*t StAt Aa. Rep& X14, pp. 85-S8
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lees explosive did the outbreak of epidemic mortality in that city
tend to be. This is in accord with the general epidemiological rule
that the force of an epidemic tends to diminish as it spreads from its
primary or initial focus. It must be noted, however, that the correla-
tion coefficient in this case is not large. It is barely past the value
where it may safely be regarded as statistically significant. This
fact may probably be taken to mean that influenza does not follow the
epidemiological law referrod to with anything like such precision as
do some other epidemic diseases, notably poliomyelitis.

(c) For the correlation between explosiveness of epidemic mor-
tality (15) and the deviation of tho population in the several cities
from a standard population in respect of age distribution

r- -0.262±0.101.

This coefficient is only a little more than two and a half times its
probable error, and can not safely be regarded as significanlt. If
there were no correlation whatever, a value of the coefficient as
great as the present one would be expected to occur as often as
approximately 8 times iD every 100 trials with samples of 39 each.
In any case it is ovident thrat the difference in age constitution of the
populatioln in the different cities can have had but extremely little,
if any, influence in bringing about the observed differences in explo-
siveness of epidemic mortality.

(d) For the correlation between epidemicity index I. and percent-
age growth of population in tlhe last intercensal decade

r= -0.327± 0.096.

The coefficient in this case is slightly more than 3 times its probable
error, and is to be regarded as probably statistically significant. On
its face the coefficient, having the negative sign, means that there is a
definite but not pronouinced tendency for cities in the 39 which made
a relatively great percentage growth in population in 1900-1910, to
show a relatively small explosion of influenza mortality during the epi-
demic, and vice versa. This would seem to indicate that the epidemic
mortality tended to be greatest in the older anid larger cities and least
in the newer and smaller cities, since the old anid large cities generally
are not now showing so high a percentage growth from year to year
as are the younger cities. The sample of 39, however, is too small to
warrant such a conclusion, because in so large a cou try, and one so
relatively recently urbanized in many parts, the rate of urban popu-
lation growth is largely bound up with distance from the Atlantic sea-
board. The cities which showed the largest percentage increase in
population in 1900-1910 are in general those of the middle west.
We can get at a quantitative estimate of the matter by the method

of multiple correlation. Letting the subscript 1 denote epidemicity
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index I, 2 denote percentage growth of population 1900-1910, and
3 den6te geographical position measured by straight line distance
from Boston, as before, we have for the net correlation between the
explosiveness of epidemic mortality and rate .of population growth,
with geographical position constant

r12.3 -0.188± 0.104.

It then appears that the supposition made above is substantially
correct. This net coefficient between epidemicity index anld rato of
population growth can not be regarded as statistically significant in
comparison with its probable error. In other words, if we maka
geographical location constant the correlation practically disap-
pears between the other two variables.
The general conclusion to which we come from an examination of

the correlation data assembled to this point- is that these four general
demographic factors, density of population, geographical position,
age distribution of population, and rate of recent growth in popula-
tion, have practically nothing to do, either severally or collectively,
with bringing about those differences between the several cities in
respect of explosiveness of the outbreak of epidemic mortality in
which we are interested. Significantly casual or differentiating fac-
tors must be sought elsewhere.
The next general field to which one naturally turned for correla-

tion study was that of the normal death rates, both from all causes
and from various particular causes, in the several cities. The death
rate, crude or standardized, of any particular community of consid-
erable size, is a relatively constant attribute of that community. The
death rate does change, to be sure, with the passage of time, but only
slowly. Over a short period of years the death rates of any large city
will be found to be nearlv constant. In so far they are definite attri-
butes of the city, which are, in general, indicative of the normal vital
condition of the population. It is, therefore, important to determine
the extent which the normal mortality from various causes is corre-
lated with the severity of the unusual and explosive mortality arising
from a great epidemic.

Since, at the time of writing, the mortality statistics for the regis-
tration area and its parts have been published only up to and includ-
ing 1916, the nearest available annual death rates, in point of time,
to the 1918 epidemic are those for 1916.1 Accordingly, these figures
are used. In view of the fact already stated that for large aggre-
gates of population, death rates normally change only very slowly, it
is clear that we are justified in taking the 1916 rates as inidicative, to
a first approximation, of the normal general mortality conditions

IMortality Statistics 1916, Seventeenth Annual Report. Bureau of the Census, 1918
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prevailimg in the several cities at about the time (in a broad sernse)
that the influenza epidemic broke out. The cause of death selected
for corrolation purposes in the first study are exhibited in Table
XVII. For convenience of reference and comparison the epidemicity
index I,, with which these death rates are to be correlated, is given
in the second column of the table. All the death rates are crude
rates.

TABLK XVII.-Data for owrrelation explosiveness of influenza epidemic mcmtality,
with death rates from vaous caues for 1916.

Death rates per 100,000 lling, froen-
Epi- rate- _ _ _ - -_ _ _ - _ _ _ _ _

eMlc- fromall o~AcuteCity. ity causes Pulmo. Organiep Pne

*~~~~~~~e o* rgaie en

index nar heart neph Infla- moniahodT.ioo.tu)rtsan nz n er.
tut t~~isease. bi

Albaiy ...... 13.81 19.3 208.5 235.8 197.2 35.8 161.3 7.5 120.8 24 5
Atlanta. .... .92 15.3 117.0 110.2 158.5 14.7 141.2 22 0 63.5 1. 6
Baltimore.. . 1 18. 1 200Q5 1. 2 174.3 21.5 236. 7 18. 1 106.7 5 4
Birmingham 2.41 14.1 173.9 84.7 85 8 13.2 137.5 43.15 56.1 ......
Boston . 9. i62 16.9 145.0 220A4 102.6 11.2 210.8 3.4 115.8 14.5
Buffaio 10.55 16.1 142.8 170.1 127.0 10.2 166.3 10.9 100.7 1& 8
Cambridge.. 7.94 1& 5 172.6 191.2 70.8 9.7 1.59.3 1.8 112.4 7.1
Chlog ... 6.61 14.5 132.8 1.59. 9 107.2 11.7 158. 1 5.2 91.3 5. 4Cininnati.. 2.15 16.4 208 3 202.7 168.8 2. 8 145.4 3.2 116.2 15.
Cleveland .. 4.09 14.8 132.2 119.6 90.9 16.3 182.2 .3 86.8 &9
Coumbus. . 2.74 15.5 125.2 156.4 90.3 33.5 155.9 13.0 100.5 15 8
Dayton..... 7.20 15.2 121.8 180.8 119.5 18.9 146.2 19.7 114.8 1.6
Fa River .. 11.92 17.0 161.3 158.9 106.9 24.1 243.8 10. 9 91. 9 30 4
Grand Rapids .. 1.68 12.2 64.7 134.8 8& 9 9.4 70.2 16.4 88 1 2.3
IndInapos... 2.15 15.6 159.6 175.6 115.0 17.4 141.8 26.1 99.4 9.8
Loussvile. 3.07 15.0 159.9 145.7 154.0 33.1 146.9 13.4 83.7 2.1
Los Angeles.. 2.00 12.3 176.7 161.0 111.3 9.3 78.0 2.6 15. 6 2.0
Lowell.. 10.58 17.3 102.3 161.6 89.2 14.1 178.4 11.5 85.7 25.6
emphI.. . & 60 19. 8 262.1 14& 1 171.1 37.0 136.9 26.7 86.2 2 7

Milwaukee.. 1.53 12.7 78.8 102.9 79.9 15.8 154.2 15.3 92 8 27.7
innespoiS ......... 1.12 12.4 117.8 120.0 101.8 8.8 111.4 .5 96.0 20 4Nashve.. . 13.83 17.2 201.8 211. 2 132.8 25.0 152.6 37.1 77.6 . 9

Newark .. 2.81 15.0 145.5 153.6 140.9 17.4 161.2 6.1 85.6 25 7
NewRaven.. 3.16 17.0 95.5 175.0 122.3 37.4 225.1 8&7 116.2 5.3New Orleans.. 14.60 1& 4 259.0 207.4 231.1 26.9 117.3 23.1 3.1 3 5
NewYork .. 5.67 13.9 154.9 168.7 131.4 9.8 179.9 3.9 84.5 9.9
Oakland .3. 35 10.5 94.2 189.3 89.1 .6 75.5 4.0 89.6 ......Omaha .. 2.91 14.4 101.5 93.7 91.3 18.7 173.4 3.0 90.0 1.8Pbiladelphia.. 20.51 16.2 170.6 197.4 177.7 24.0 172.2 7.6 101.1 6. 6Pittsburgh .. 7.82 17.4 110.7 144.7 92.0 26.6 331.0 9.0 89.8 23.7
Providence.. 5.60 15.8 134.1 167.5 142. 4 25.9 174.1 5.1 100.0 2. 1Richmond.. 13.91 19.7 187.0 189.5 204.9 20.4 194.0 23.6 97.0 2L 2
Rochest... 2.62 14.4 91.9 192.3 136.7 8.9 121.6 5. 0 114.7 8.
St. Louis .. 2.11 14.9 129.0 144.6 176.8 22.8 173.5 9.4 95.3 8.8
St. Paul ........... 1.43 11.3 99.1 122.6 92.6 9.3 80.5 5. 7 87.0 7.8San Francisco.. 4. 49 15.4 169.4 250.7 135.3 4.1 129.0 3.5 133.1 1.3Syrause .8.9 7 1& 2 8.0 201.1 112.5 10 9 134.3 12.2 110.5.
Toledo . . 5.95 18.1 168.1 192.8 89.3 19.7 156.5 22.2 97.9 33.8
Washington.. 15.34 17.8 187.4 230.5 168.1 24.2 164.3 12.9 107.7 2 2

The basic variation constants for the data of Table XVII are assem-
bled in Table XVIII. In the last column of the table ha've been
placed the values of the gross or zero order correlation coefficients
measuring the correlation between the epidemicity index 15 (which
we have adopted as the measure of the explosiveness of the outbreak
of epidemic mortality) on the one hand, and the death rates from the
several causes, on the other hand.
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TABLE XVIII.-fean and standard deviationfor death ratesfrom variou causes.

Coefclfient of
correlation
between

Mean death Standard epidemicity
Cause of death. deviation in i'idex Is anidrate. death rate. the death

rate from the
speiflied
cause.

AJIcauses ...15.& 55. 24 2.21+0.17 +0. 661 0.061
Pulmonary tuberctulosis........147. 50.+494 4& 73+3. 49 + . 525: . 078
Organicheart disease ......................................... 16&29t4.19 3&82-2.96 + .5ti7+ .073
Acute nophritis and Bright's disease........................... 127. 39+4. 17 38 57t2.95 + . 507t .080
nuen7a ........&.... I& 80+ .96 &86+ .68 + .287± .099
Pneumonia (all forms).158 40t5. 18 47. 993. 66 + . 388+ .092
Typhoid fever ................................................ 12. 41+1. 04 9.64± .74 + .176+ .105
Caner ................................................ . .07+t1.62 14.991. 14 + .19.8b .104
Measles ................................................ 11.00+1.09 10.08k .77 + .069+ .107

1 Death rate per 1,000; in all other cases in the table the death rate is per 100,000.

The outstanding fact which strikes one at once from this table is
the high order of the correlation which exists between the explosive-
ness of the outbreak of epidemic mortality in these communities and
the normal death rate from certain causes of death in the same
communities. In the first four lines of the table the correlation
coefficients range from about 6 to more than 10 times the probable
errors. There can be no question as to the statistical significance of
coefficients of such magnitude. On the other hand, the remaining
coefficients in the table are of a distinctly lower order of magnitude,
ranging from smaller than the probable error up to three or four times
that value. It is clear that we have here hit upon a clue as to the
basis of the observed variation in cities in respect of explosiveness
of epidemic influenza mortality which will repay careful examination.
The highest correlation coefficient of all is that on the first line

of the table, for the correlation of epidemicity index with death rate
from all causes. The existence of this high correlation at once
indicates that an essential factor in determining the degree of explo-
siveness of the outbreak of epidemic influenza in a particular city
was the normal mortality conditions prevailing in that city. In
the group of communities here dealt with those cities which had a
relatively high normal death rate had also a relatively severe and
explosive mortality from the influenza epidemic. Similarly, cities
which normally have a low death rate had a relatively low, and not
sharply explosive, increase in mortality during the epidemic.

It will also be noted that the correlation in the next three lines of
the table, namely those for pulmonary tuberculosis, so-called organic
diseases of the heart, and chronic nephritis and Bright's disease, are
of the same order of magnitude as that between the death rate from
all causes and the explosiveness of epidemic outbreak of influenza.
These facts have certain aspects Qf general biological, and, in the
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opinion of the writer, hygienic interest. They will, however, not be
discussed here, save in one respect.
Because of the potential importance of these facts, it is desirable to

examine them with the greatest critical care. A point which occurs
to one at once is the possibility that the observed high correlation
between epidemicity index and pulmonary tuberculosis, organic heart
diseases, and acute nephritis and Bright's disease, arises because of
differences in age constitution of the population in the different cities.
In general, it is known that the crude death rate from these causes is
influenced, in greater or less degree, by the age constitution of the
population. May this not be the whole, or at least the main, cause of
the observed oorrelation ? Again, it has already been seen earlier in
the paper that there is a distinct, though small, correlation between
the geographical position of the cities studied and the explosiveness
of the epidemic mortality. May this fattor not play an important
part in the observed correlations of the epidemicity index with the
causes of death showing a high correlation with epidemicity index?
The simplest and most direct method of settling these questions is

that of multiple correlation. What is needed is to get the net cor-
relation between the death rate from organic heart diseases, let us
say, and epidemicity index, for a constant age distribution of the
population and constant geographical position. In the usual ter-
minology of vital statistics we must correct our results for age dis-
tribution and geographical position. If we let the subscript 1 denote
the cause of death (pulmonary tuberculosis, organic heart disease,
or acute nephritis and Bright's disease, as the case may be); the
subscript 2 denote the value of the measure of the explosiveness of
the epidemic mortality, our epidemicity index I; the subscript 3
denote geographical position, measured as before by linear distance
from Boston; and the subscript 4 denote deviation of the population
from a standard age distribution, the thing desired to settle the
points raised above is the net correlation coefficient, rl2.,4.
By means of the equation already given (p 1773) these net coeffi-

cients have been determined with the following results:
1. Net correlation between influenza epidemicity index and death

rate from pulmonary tuberculosis, for constant age distribution and
geographical position, r12.34 = + 0.609 ± 0.068

2. Net correlation between influenza epidemicity index and death
rate from organic diseases of the heart, for constant age distribution
and geographical position, r12*34 = + 0.594 ± 0.070

3. Net correlation between influenza epidemicity index and death
rate from acute nephritis and Bright's disease, for constant age
distribution and geographical position, r12.14 = + 0.510± 0.080
From these results it is seen that, instead of the correlation be-

tween the explosiveness of epidemic mortality and death rate from the
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diseae mentioned being due to uncorrected age and locality factors,
the i&t correlations after correction has been made for these factors,
are acully higher than were the gross, uncorrectexd corrdations. The
net correlation of the pulmonary tuberculosis death rate with epi-
demicity index is the highest of the three. It has a value about 9
times its probable error. The chances are literally billions to 1
against this correlation being due to accident or chance. We may
conclude that the most significant factor yet discovered in causing
the observed wide variation amongst these 39 American cities in
respect of the explosiveness of the outbreak of epidemic influenza
mortality in the autumn of 1918 was the relative normal liability of
the inhabitants of the several cities to die of one or another of
the three great causes of death which primarily result from a
functional breakdown of one of the three fundamental organ systems
of the am l body, the lungs, the heart, and the kidneys.

VII. Summary.

In this first study the weekly mortality statistics of the influenza
epidemic beginning in the autumn of 1918 have been analyzed in a
preliminary way for some 39 large American cities. It has been shown
in the first instance that there was an extraordinary degree of varia-
tion amongt the several cities in this group of cities in respect of
the relative degree of explosiveness of the outbreak of epidemic
mortality. The first problem confronting the student of the epidemic
was the analysis of this variation, to find, if possible, primary factors
concerned in its causation. Such an analysis, by the method of mul-
tiple correlation, appears to demonstrate that an important factor
so far found in causing the observed wide variation amongst these 39
American cities in respect -of the explosiveness of the outbreak of
epidemic infuenza mortality in the autumn of 1918 was the magni.
tude of the normal death rates observed in the same communities,
particularly those death rates from pulmonary tuberculosis, diseases
of the heart and of the kidneys.

OBSERVATIONS ON THE FOOD OF ANOPHELES LARVA.
By C. W. METZ, Ph. D., Special Investigator, United States Public Health Service.

Obviously, food is an important factor in determining the abun-
dance and distribution of Anopheles larvee, and for this reason it is
a factor to be considered in connection with Anopheles eradication.
The following results are from experiments and observations made in
an attempt to ascertain the essential food requirements of Anopheles
larva. At first it was intended tqat the analysis extend to the par-
ticular species of animals and plants contributing to the larval food,

.1783 .Auguat 8, 1919.
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with a view toward evolving an indirect method of Anopheles conk
through diminution of the food supply; but it was soon evident that
this would be very difficult to accomplish owing to the wide range of
suitable food materials. The observations are, therefore, recorded
mainly for the additional light they throw on anopheline character-
istics. They deal primarily with the general types of food, the effects
of chemical contamination, water pollution, active decomposition of
food materials, and related subjects.
The experiments were conducted during the summer and autumn

of 1918 in Alabama (near Montgomery) and in Florida (near Lake..
land). They deal with the three common Atlantic coast species of
Anopheles: A. punctipenn&i Say, A. quadrimaculatu Say, and A. cru-
cian Wied., especially the latter two. Some of the observations
herein recorded were noted briefly in a previous paper, "Anopheles
Crucians: Habits of Larva and Adults" (Public Health Reports, vol.
33, pp. 2156-2169).
So far as the writer is aware relatively little has been published re-

specting the larval food of American Anopheles. Howard, Dyar, and
Knab (1912, vol. 1, p. 230) observe concerning Anopheles larvI, in
general:
"The larva feeds upon everything that floats. It is especially

often found in stagnant water on which there is more or less of an
algal scum; therefore, a very frequent food consists of algal spores,
and the color of the larva is influenced more or less by the character
of the food, green algae making it green. Daniels, in his African in-
vestigations, found that the contents of the intestines of .ithe larva,
are mainly vegetable matter, in some cases entirely so: 'Oc4asionially
limbs of minute insects or crustaceans are found, as well as the scales
of mosquitoes or other insects. On watching them feeding,; it'is seen
that all minute particles are drawn to the mouth, but mahiy of them
are rejected. This rejection is somewhat arbitrary, as a particle at first
rejected is often subsequently swallowed. Amongst the bodies' een
to be swallowed I have seen living minute crustaceans and young
larvae, both of Anopheles and Culices, but, as a rule, living animal
bodies either escape or are rejected.' Christophers and Stephens state
that in their observations in Sierra Leone the food of the Anopheles
larva seemed to be a unicellular organism. James and Liston state
that the food of Anopheles larv, consists chiefly of minute water
animals which abound among alge and other plants. TUEy belidve
that the larva can not subsist upon a vegetable diet alone and that the
duration of the larval stage depends chiefly upon the supply of animal
food. When this is small in proportion to the number of larva,, they
state, the stronger larvs kill and eat the weaker. The cause for the
discrepancies in these observations undoubtedly lies, at least in part,
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in the fact that different species were under observation. Thus we
have found that the tree-hole-inhabiting larva of our Caeloditze8ss
baiberi are very largely predaceous and prey upon other cuticid larva3
asociated with them. The species inhabiting bromneliads (pineapple
family of plants) have similar habits, as has been recorded for Ano-
phAle* eruzii by Peryassu."
- imiail^Iy in Volume IV of the same work (1917, p. 965) they note
that "the larva of Anopheles generally occur in water containing
algse, upon which they feed; but James and Liston state that they
can not subsist upon a vegetable diet alone, but feed upon minute
water animals. Some of the species are, in part, at least, predaceous
upon other mosquito larva." Thus no significant additions to the
subject are recorded by Howard, Dyar, and Knab between 1912 and
1917. 1IFss Cora A. Smith (Psyche, 1914, Vol. XXI, pp. 1-19) notes
certain observations on food made in connection with a study of the
development of Anopheles punctipennis, and doubtless other similar
observations have been recorded that have not come to the attention
of the writer, but apparently no especial study of the subject has been
made.
The observations of Miss Smith may be summarized as indicating

that pulwtpennis larva feed on filaments of Spirogyra, Zygnema,
and Mougeotia and on particles of Cladophora and Lemna and per-
haps Polygonum. They were observed to brush off and devour Vor-
ticella, diatoms, etc., that adhered to their own bodies and to ingest
other small organisms that happened to be drawn into the mouth.
NUss Smitl:, also noted finding robust larvte in a small pool, the bot-
toin of *hich was covered with dead leaves, but in which the water
was lear rind without any visible alga or other plants. This latter
okse.ati6n is of particular interest in connection with some of the
exierimei,tal evidence given below, indicating that the larvas may
develop prolifieally on dead, disintegrated plant tissue.

FIELD OBSERVATIONS.

General observations.-Certain characteristics of Anopheles, in
regard to choice of breeding places, are well known, as, for instance,
the usual preference for natural waters instead of artificial containers,
the general aversion for sewage-polluted waters, and the usual avoid-
ance of salt water (sea water). The various species differ somewhat
in thiese respects, but the three under consideration show the above
characteristics in a definite manner, although crucians exhibits less
aversion for salt water than do the other two. Each of the three
characteristics presents an interesting problem to the student of mos-
quitoes. The avoidance of artificial containers is probably due to at
least two things-an unsuitable food supply, and insufficient aeration.
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It is well known that Anopheles larvm kept in smaU containers will
usually die even in the presence of suitable food and under conditions
that present no obstacles to the propagation of Culex and other mos-
quitoes. Artificial aeration will often remedy this difficulty, and
hence it is assumed that a lack of oxygen or an excess of CO2 is the
responsible factor. In larger containers aeration is less important and
absence of suitable food is probably more often the deciding faitor,
although it seems not unlikely, from results noted below, that an undue
concentration of food with attendant excess of decomposition may be
an important element in restricting the distribution in such receptacles
as eaves and troughs that become filled with leaves, grass or rubbish.
It would appear that the usual absence of Anopheles in artificial con-
tainers is due to the restricted range of adaptability of larvae of this
genus, coupled with the widely diverse conditions found in artificial
containers. On this view the number of records of Anophdes breed-
ing in artificial containers would be an index of the frequency with
which conditions such as food and aeration happened to be suitable
in these containers.
The absence of Anopheles in sewage-polluted waters appears to be

merely an extreme example of the general avoidance of polluted waters
by members of this genus (at least the three considered here). Other
examples are to be found in natural waters in case these are confined
(i. e., in pools or puddles) and are fuU of decomposing vegetable or
animal matter. Barnyard or pasture puddles containing considerable
amounts of manure also furnish illustrations of Anopheles' avoidance
of polluted water.
The general aversion for salt water, or water otherwise impregnated

with chemicals, would seem to be due to a physiological reaction, and
furnishes another illustration of the limited range of adap%tability -of
the species here considered. It is to be noted, however, that the indi.
vidual species are by no means alike in this respect, crucians,' espe-
cially, being able to adapt itself to a considerable range of alterationin
chemical content of the water. This feature has been dealt with in
greater detail by the writer in the paper previously referred to.

Special observations. -Detailed individual observations of Anopheles
larvae feeding on certain kinds of organisms have been made by
numerous observers. In most cases these relate to the larvse feeding
on green algae (filamentous cr unicellular) and other water,pnts.
Howard, Dyar, and Knab (oc. cit.), however, cite James and Li4ton'
as claiming that the food consists mainly of water animals and that a
vegetable diet will not suffice. The latter authors even maintain that
in the absence of sufficient animal food of this sort the larv&e kill and
eat each other. Their statements are probably intended to apply only
to the particular species of Anopheles with which they dealt and may,
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therefore, be justifiable, but it is practically certain that they do not
apply to the three American species considered here. That puncti-
pennis, quadrimaculatus and crcians will develop on a diet mainly,
if not entirely, vegetable is made probable by the records of several
observers (e. g., Smith, 1914, loc. cit.) corroborated by the writer, and
has been demonstrated experimentally by the writer (vide infra).
Th&fleld:observations indicate that most, if not all, of the green alga
are suitable for food, the plants being ingested entire if small enough,
and in the form of filaments or particles if large. The writer has
observed pusnctipennis larva, in puddles in which the water was green
with a profusion of unicellular and colonial green alga that formed
the bulk of the larval food.
But it is also probable that an animal diet is equally suitable for

Anopheles development. The writer has observed one case in which
Anopheleslarvee (quadrimaculatus or crucians or both) flourished in
water containing little, if aniy, available food other than green rotifers.
This water Was swarming with the rotifers, of which there were appar-
ently two species of very different sizes. It was observed that the
larva fed mainly on the smaller, darker form-presumably because
the larger was too large to be swallowed. Examinations of the
stomachs of some if these larva revealed nothing but the remains of
the rotifers. A score or more of the larvw were brought into the
laboratory and kept in a pan of the water in which they were taken.
These developed rapidly and hatched into vigorous adults. So far
as could be determined, their food, both in the pond and after being
taken into the laboratory, was almost exclusively green rotifers.
*It would, appear, then, that the natural food of the Anopheles lavae

includes a-wide range of aquatic organisms, and that, so far as the
species under considerationi are concerned, the organisms may be
either animals or plants.

Io--certiain cases, however, prolific Anopheles breeding has been
observed in waters containing very few living organisms of any kind
small enough to furnish food. One case that may be of this sort is
mentioned by Miss Smith (loc. cit.). Another was observed by the
writer (oc. cit.). The latter case was that of a large swamp con-
taminated with chemicals. Centrifuged samples of water from this
swamp gave a residue composed almost entirely of minute particles
of-.ditegrated tissue. Since there were no fish and few other
aquatic animals except mosquito larva in this water, and since there
was an abundance of dead leaves, etc., covering the bottom of the
swamp, it is practically certain that the disintegrated tissue was
mainly plant tissue. If so, the diet of the larvae was almost exclu-
sively vegetable. In thlis instance only one species of Anopheles was
involved-A. crucians.

1787 Auguist 8, 1919.,



August 8, 1919,

EXPERIMENTS.

The field observations noted above suggested the following experi-
ments designed to ascertain the suitability of certain food materials
and to determine the effects of sterility as contrasted with active
decomposition in the food.

Experiment 1. (Montgomery, Ala.)-On July 29, 1918, 13 very
small, newly hatched Anopheles larvea were taken from a ditch-nd
put into a pan of boiled water from the same ditch. Each day there-
after until the experiment was completed the water in the pan was
replaced with newly boiled water from the ditch. In this way a
culture was secured that closely resembled the natural environment
of the larvse, except that it was sterile and afforded no living food.
The larva, in this culture flourished and grew rapidly. Four of them
died, probably from injury, but the remaining nine pupated and all
hatched within 16 days into vigorous adults of A. punctipennis.

In two control cultures of larve taken from the same place at the
same time and kept under identical conditions, except that the water
was not boiled, all but three of the larvw died. These three pupated
and hatched.
Experiment 2.-On August 13 a similar experiment was, begun

with small larvea of A. crucians from a swamp. The larvae were kept
in.freshly boiled water, which was changed daily. They likewise
grew rapidly and pupated. The experiment had to be terminated on
August 28, when only one adult had appeared; but it was evident
that the food and environment in the culture were well suited to the
needs of this species.

Experiment S.-On August 12 several very small larva of A.
erucians were put in a culture consisting of dead leaves, dried nd
ground, added to essentially sterile water from a deep well. Th4s
was likewise changed daily. Again the larve grew vigorously, began
pupating on August 22, and continued to pupate until the culture
was discarded on August 28.

Experiment 4 (Lakeland, Fla.).-On November 12 a mass of decay-
ing vegetation (leaves, grass, etc.) was thoroughly boiled and samples
were added to two pans of city tap water-from deep wells. In one pan
(a) the concentration was approximately twice that in the other (b).
Between 25 and 30 very small larva were added to (a) and half that
number to (b). In both of these pans the larva, grew rwpidlyktid
matured. The food was not renewed daily, as in the previo0'U-& p4i_i-
ments, but was renewed once-on November 20. However, no pro-
tozoal or bacterial action was observed in the culture and microscopic
examination of the stomach contents of a large larva from (a) on
November 18 revealed only disintegrated plant tissue. The larva,
in these two cultures pupated and hatched approximately as follows:
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CUJLRTUR(R).

Pupated, Hatched. Pupated. Hatched.

Date.
Date.

m-
Species. Date. Nue- Date.

N
Species.bat. beer. ber. her.' Seis

Nov. m 2 Nov. 24 2 CUrcians. Nov. 27 4 Nov. 29 5 Crucians.
21 2 25 4 Do. 28 2 Dec. 2 1 Do.
22 2 26 1 Do. 29 1 4 1 Do.
264 5' 27 2 Do. 30 2 6 1 Do.
26 2 28 5 Do.

CULTURE (b).

Puipated. Hatched. Pupated. Hatched.

Date.hate. Date. Nam Nu- Date. Num- Species.ber. bher. ber. her. pees

Ntw. 24 1 Nor. 26 1 Quadrimaulatus. Dec. 3 2 Dec. 6 1 Cruclans.
25 4 28 4 Crucians. ...... 7 1 Do.
27 I 291 1 Do.

It wti observed during the course of this experiment that the
larvie In culture (a) grew more rapidly and appeared more vigorous
than those in (b), presumably because of the greater concentration
of food in (a).

Experi*ent 5.-This experiment differed from the preceding mainly
in the substitution of one particular species of plant for the hetexo-
geneous mixture used as food in Experiment 4. A mass of Spirogyra
was taken from relatively clean water in a lake, washed thoroughly
to remord i1 but traces of any anim'al matter that might be adhering,
and then baked and ground. A portion of this was added to tap
watei- in a pan and from 15 t-o 20 very small Anopheles larvae were in-
trodu4d bn November 19. These grew vigorously, and pupated and
hathed apfroximately as follows:

Pupk:d. Hatched. Pupated. Hatched.

Dae Ntum'ae Num- SpecLies. Date. NU Date. Numn- SeisDat>e. D e. he. Species.

Nov.27 1 Dec. 2 4 Crucianis. Nov.30 3.......... ...

28 3 3 3 Do. Dcc.1I 3 .........
29 4 5 5 Do. 2 2 ..

Jpemwnt 6.-A similar experiment was performed at the same
timed using the roots of a local 'water hyacinth " (Eichornia) washed,
baked, and ground. Again the lIarv grew vigorously to maturity.
The culture was discarded before hatching was completed, but two
pupse were transferred to a hatching bottle and retained. They
proved to be quadrimaculatus.

&periwent 7 (Montgomery, Ala.).-On August 8 several small
larvae were put into a culture of Spirogyra similar to that in Experi-
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ment 5, except that in this case the Spirogyra was dried, ground,
and then boiled, and the larvae were transferred daily to a freshly
prepared medium, insuring a practically sterile culture at all times.
The same rapid growth and general vigor were observed in this ex-
periment. The larva. pupated from August 14 to 22, and began
hatching on August 16. Four specimens of quadrimaculatus, 2 of
punctipeninis, and 2 of crucians were obtained before the culture
was discarded on August 24.

Experiment 8.-This experiment differed from the last in the sub-
stitution of uncooked Chara for cooked Spirogyra. Apparently
Chara is less suitable as food for the larvao, for they did not thrive,
and only one specimen hatched-A. quadrimaculatus.

DISCUSSION.

It is evident from these experiments that the diet of Anopheles
larvie may be either heterogeneous or homogeneous-consisting of
mixed animal and vegetable materials, of mixed veg,etable materials,
or of individual species of plants or animals. And, apparently, it
makes little difference whether the food is composed of living or-
ganisms or their dead remains. No effort was made to ascertain
how many types of animals and plants furnish suitable food mate-
rials, since the range is evidently great. Only one of the types
tested gave indications of being unsuited. This was Chara, and
even it provided adequate food for the development of some larvi
to maturity.1
Of greater interest, perhaps, is the evidence regarding the effect

of pollution or decomposition on the larval development. In most
of the above experiments the culture media in which the Anopheles
larva developed were essentially sterile, i. e., there were prac-
tically no protozoa present, and there was a negligible, amount of
bacterial action. The cultures were kept in shallow, granite pans,
10 to 12 inches in diameter and 3 inches deep, and it was found that
no artificial aeration was necessary. In other cases, when cultures
containing relatively large amounts of decomposing vegetation were
brought into the laboratory and kept without sterilization or aera-
tion, the larvw3 usually lost vigor and died in a few days.2
Thus the experimental evidence leaves little doubt as to the detri-

mental effects of pollution or decomposition. Whether the injurious
effects of decomposition are due directly to bacterial or protozoal
action on the larvi themselves or indirectly to an excess of CO2 or
other gases resulting from the decomposition, is not certain. The

I It should be noted that Mfiss Smith (Psyche., Vol. XXI, p. 3) cites the feeding of puctpennis larva
among the filaments of fruiting Chara.

2 See Carter, Le Prince, and Griffitts, Public Health Bulletin No. 79, pp. 15, 22-23. These authors
note the daleterious effects of decaying grass both in natural waters-i. e., pools-and in ohleoting palil
containing larve.
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latr seems mo probable, however, simce the detrimental effects
may often be prevented by aeration.
Contrary to popular belief, then, it appears that the purer and

more sterile the waters may. be, so long as they contain sficient
food, the more suitable they are for Anopheles breeding. This
would seem to account for the fact that raini-water puddles and
seepage pools frequently permit much more prolific breeding than
near-by, stagnant waters. It also serves to emphasize the danger of
doing more harm than good by-cleaning the refuse from such places
as sloughs and stagnant puddles, unless adequate provision is made
for subsequent drainage, oiling, fish control, or some other method
of mosquito eradication.
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LOCATION OF DETENTION HOSPITALS.
COURT DECID3E THAT BOARD OF HEALTH CAN NOT LOCATE AND MAINTAIN A DE.

TE1TION HOSPITAL IN'A THICKLY SKYTLED RESIDENTIAL SECTION.

A board of health can not establish and maintain a detention
hospital for the treatment of communicable diseases in a thickly
settled residential district. This is the decision in a case 1 decided
by the Supreme Court of Michigan.

Suit was brought to restrain the maintenance of a detention
hospital in a residential district by the board of health of the city
of Lansing. The city charter provided as follows:
The said board of health sball have power, and it shall be its duty, to take such

measures as shall be deemed effectual to prevent the entrance of pestilential disease
into the city, * * * to establish, maintain, and regulate a pesthouse or hospital
at some place within the city or not exceeding 3 miles beyond its bounds.

The court in granting the injunction said:
We conclude that the provisions of the charter under consideration do not vest

in the defendant board of health the power to locate agesthouse in a thickly settled
residential district, where, by reason of its location, it would be a nuisance, and where
its permanent maintenance would work continuing damage to adjoining and near-by
property and would resut in the destruction of the home in its comfort and well.
being; and that the discretion lodged in the board is a discretion to be exercised by
it in determining between different lawful locations.

I Birchard et al. v. Board of Health of City of Lansing et al., 169 N. W., 901.

1293?480 19f



LUsh8, 1919. 1792

DEATHS DURING WEEK ENDED JULY 26, 1919, IN CITIES,
From the "Weekly Health Index," July 29, 19, issed by the Bure of the tnmu, Departmet of

Comnee.

DdaiA frmiesausMi in ocetain lre cites of the Unied Sadst g the tk ene
July 26, 1919, infant moralit (per cent), annual death , and annon wi
orresponding week of precding years.

_Wee ended Jully Peret ofdath
26, 1919. under I year.

Population Averae
CIty. 1918, esti death rate Weekmate. Toa Death per 1,000.2 uende

deatts. rate.1 Jyeaora

Albany, N. Y.------------------------ 112,565 21 9.7 C. 21.3 14.3 C. 8.7
Atlanta, Ca. .**v**@**............ M,732 39 10.1 C. 15.8 5.1 C. 13.1
Baltimore Md... ........ t09,981 200 5.6 A. 18.3 27.5 A. 28.7
.Boston, iss.. 785 245 155 10.3 A. 13.4 =9 A. 17.4
Buffalo ,N.Y........................... 472,22 122 .13.4 C. 16.3 26.2 0 27.7
Cambridge Mass.111,432 20 9.4 A. 11.8 15.0 A. 18.7
Chicago, li 2,596,681 501 10.1 A. 12.5 19.0 A 21.3C,nuati, Ohio.418,0 91 11.4 0. 14.2 . . ID.- -18.0
Cleveland, Ohio....................... 810,306 148 9.5 C. 11.6. . 12-.A,C,23.2
Columbus Ohio....................... 225,296 49 I1t C. 12.0 6.1 C. 18.5
Dayton, Ubho.......................... 130,655 25 1J.x C. 14.0 7.7 C. 6.7
Denver, Colo . .......0............ 68 . ......... 10.3 .
FallRiver,Mm&........... 128,892 30 12.2 . 23.1 1&7 C. 52.6
Grand Ra'ds Mich ................... 135,450 23 8.9 C. 10.0 .17.4 a 11.5Indianapo.200,ind .......... 200389 72 12.9 C. 15.1 16.7 0 16.5
JerseyCity k. J3....................... $18 770 60 9.8 C. 10.6 15.0 C 27.7
KansasCi, o ...................... 313,785 64 10.6 C. 15.0 14.1 C. 11.1
Los Angeles Calif ...................... ...568,49 127 11.6 A. 10.8 13.4 A. 11.6
Louisville, ......................... 242,707 66 14.2 C. 14.4 15.2 C. 11.9
Lowell,Mass ........................ 109,081 18 8.6 A. 16.3 27.8 A. 35.5
Memphis, Tenn ... .................... 154,759 66 22.2 C. 19.5 19.7 C. 10.3
Milwaukee.Wis.......... 453,481 95 10.9 A. 10.1 28.4 A. 18.2
Mnneapoli'sA .....................Mia. 383,442 75 10.2 C. 9.4 10.7 C. 18.8
Nashville, 1im~I!enn..................... 119 215 39 17.1 C. 19.2 15.4 C. 1 2
N.wark, . J.. ......................... 428,684 90 10.9 C. 13.9 8 1.1 C. 28.1
Newlaven,Coan..................... 154,865 19 6.4 C. 14.1 21.1 C. 23.8
New Orleans La...................... 382,273 112 15.3 A. 16.7 10.7 A. 12.1
NewYork if Y. 5,216,879 1,021 10.2 C. 12.6- 19.0 C. 17.0
Oakland (alif ..214,206 37 0.0 A. 10.2 10.8 A 9.7
OaSiebr .180,264 22 6.4 C. 12.7 9.1 C 20.5
Philadelphia,Pa ......................a .1 761,371 353 10.5 4 14.0 22.4 4 24.1
Pittsbu rkhl ..........3,....303 167 13.8 C. 14.5 20.4 C. 2 1
Portlan, r.reg . .................. 44.................. 9.1 C. 11.1
Providence, Rt. I ....................... 263,613 41 8.1 C. 17.0 12.2 C. 19.8
Richmond, Va.---------------- 160,719 47 - 15.2 C. 24.3 10.6 C. 18.0
Rochestr, N.Y....................... 264,8i6 63 12.4 C. 12.6 15.9. C. 14.1
St. Louis,Mo.............. 779, 951 .166 11.1 C. 13.3 10.2 C. 17.6
St.Pul,Minm........................ 257, 90 41 8.3 C. 7.9 14.6 C. 7.7-
San Francisco, Calif ................... 478,530 141 15.4 C. 11.8 12.1 C . 6.5
Spokane, Wash . ..... ............ 12 .......... ............ 18.7 C. 0.0
Syracuse, N. Y........................ 161,404 25 8.1 C. 18.4 16.0 C. 19.3
T.9led,o, Ohio. 262,234 56 11.1 A. 12.4 12.5 A. 14.8
Wangto,D.C.401,&A 101 13.4 A. 15.5 19.4 A. 17.9
Worcester, Mass ....................... 173,650 41 12.3 C. 12.6 24.4 C. 16.7

tAnnual rates per 1,000 estimated population.
2 'A" indicates data for the corresponding week of the yars 1913 to 1917, Inclusive. "C" Indicates data

for the corresponding week of the year 1918.
a Population estimated as of July 1, 1919.
4Data are based on statistics of 1915, 1916, and 1917.

Summary of information received by telegraph from industrial insurance companies for
wcek ended July 26. 1919.

Policie in force ................ 40, 730, 709
Number of death claim8 .................................... 6, 803
Death claims per 1,P00 policies in force, annual rate .................... 8. 7



PREVALENCE OF DISEASE.

No haf eotmett, Stat or lod, cm eectively pren or eonbd;_us wdfthu
ofwh, where,.Wd undr wha cando esawe.

UNIE STATES.

CURRENT STATE SUMMARIE

Telegraphic Rewis for Week Ended August 2, 1919.
m repers an peiminary, and the ftgu a subject to change when late ret are riwved by

She 8tabieheltofies

*. ~~~~Cam- .

Diphtheria .................................. 2
Inf a .........................1
Mlai .................................. 34
t Sserat .................................. 3

scafe .............................. 5
13ub @) ................................... 2

Tubercdl s r.................... 6
Typhoid fevet. 26
Venra dss. . 21
Whoopng oough .......... 3

Cerebrospinal menintis..... ................ 2
Chioken pox ......... 5
Diphtheia .................................. 4
Dysentery .................................. 1
Influenza...... ............... 3
Malaria ... 159
Meases.................................... 6
Pellaga ..................................15
Scarlet fever ......................... 10
Smallpox ..................................... 4
Tubr s .................................. 19
Typhoid fever................................. 32
Whooping cough .............................. 9

CMONIA.

Cerebrospinal meningitis:
San Quentin .............................. 1
San Francisco ............................. 3

Infle .......................... 5
Smallpox:

Orange City ............................... 1
Ventura City .............................. 4
Ventura County .......................... 4
Humboldt County ........................ 3
Fresno County ............................ 3
Stockton ............................... 2
Oaklland ..... .. ......... 3
Monterey County ......................... 9

CALEVONI-Contifued.
Sma1lpox-Continued. Cas

San Fran nsco.............................
Santa Clar a C oun......................
GaWy....................................
Sa o .......e.
Sata Cru City...........................

Typhoid fever:
Srr Me.........................
VenturaCounty.......... ty.
Santa Paula...............................
SanFrao.............................
Rivde City............................
Amador Oounty...........................
Oakland..................................
ilroy....................................

CONNECVUT.
Tetanus:

Ridgefield.................................

DELWARZ.
Chancroid.....................................
Chicke pox..................................
Cholera infantum..............................
Gonorrhea.....................................
Malaria:

New Castle................................
Measles........................................
Syphis.......................................
Tuberculosis:

Wilmington...............................
Cheswold..................................
Laurel.....................................
Bridgeville................................
D ear ...................................

Typhoid fever:
Dover.....................................
New Castle ....... . .

Seaford....................................
Whooping cough..............................

93)

9
2
1
3
3

2
4
4,
2
1
1
1
1

1

3
2
1

31

1
2
1

3
1
1
1
1

1
1
1
1
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CURRENT STATE SUMMARIES-Continued.

Telegraphic Reports for Week Ended August 2, 1.919-Continued.

Diphtheria ..................................
Malaria:

Citrus County.............................
Cy C ty . ............. *

Duval County.............................
Escambla County.........................
Gadsden County .........................
Lafayette County .............. ;
Levy County..............................
Marion County .........................
Polk County .............................
Suwannec County .......................
Walton County .........................
Scattering ...............................

Typhoid fever. .........................

GEORGIA.
Actinomycosis.. .....................

Acute infectious conjuntivitis..................
Chicken pox ..............................
Diphtheria .. .......................
Dysentery (a bib) ................
Dysentery (bacillary) ....................
Gonorrhea..................................
ook mn....................................

Inflo a ....................................
Malaria ...............
Mealoa.........................-.............
Mumps ........................................

Pneumonia (acute lobar) ..................
Scarlettevter ..................................
Septic aere throat ........................... :
Smalpox......................................
Syphils .

Tub1elosis (pulmonary) ............ ........

Typlbold ftver ...............

Whooping cugh ..............................

ILLINOIS.

I
jI

71
11

2
a
8
11
7
3
74
11
3
63

4

5

59
17
61
12

Cerebrospinal meningitis:
Chicago . . 7

Diphtt:ria'
Chicago . . C61
Per.. 2
Stretor. . 5
Pontiac. 2
Decatur . ..(... ......... 1
Itane County-Batavia Towsvhip.. 3
Scattering . ......... .11

Gonorrhea . . ...... 123
Poliomyelltis:

Ciago. 8
Ladd.......... . 2
Princeton . .

Champaign.............1.......... 1
ChampnignConnty-Co1.acx Township... 1
Evanston .1..... 1
umbertand Cmmnty-Spring Point Town
ship.. .... ... I

lo DaviessCounty-Iluslh Toninship....- 1
'Pero .. .. ... . . . 2
Edw'ardsvillet. . I
Piatt County-San-gamon Township. 1

Poliomyelitis-Continued. Cases.
S1 .......... 1

Monmouth . ........ . 1
Scarlet fever:

;~* '4A

Ckowor ............. 2n

Vklag.*20

Marion County-Iuka Township........... 2
80ttering ................................. 12

Smallpox:
l ................................. 3

................................. 1
SyphiHs ............................. 58
Typhtid fever:

Chicago....l... 8
.1 . 2

North Chicago. ............................ 2
...... ...2

Scattering ................... 35

INDIWA. ' '
Chancroid ............... .. 1
Diphtheria:

Epidemic in Wayne County. '
LawronceCoumty . .1........... I
Ilendricks County ..
Grant County 3
Tipton County ............. .............. 1
VfarshalBCounty........ . .. 2
'r-arke County . .......... . I
Lalke County .. .......... . 2

Gonorrhea ...... ....... 115
Scarlet fever:

Prevalent in-
Randolph Cunty.
Wabash County.

Smallpox:
Prevalent in-

Hamilton County.
Wliitley County.
Vermilion County.

Syphils.......................,..

Typhoid fever;
LawrenceCouny ..~.....
Monroe Couty..
SpencerCounty ........... I..
Shelby County ......... 4
Groe County.... 1

IOWA.

Cerebrospinal meningitis:
Westphalia ..........................

Clhancrchld ...................'
Diphtheria:

Cedar Rapids .........................
,ounnil BuT............................
Daenport............................
Des Moincs ...........................
Dubuque................................
Fort Dodge ...................
LawIer ....................................
Ottumwa ...............................
Polk (nainty.. .....................

3

4
2
1

2
2
1
3
1

3

I
I

I
I
I
r
I

I

Ono
I



1795 &ugut 8, 1919,

CURRENT STATE SUMMARIES-Continued.

Telegaphic Reports for Week Ended August 2, 1919-Continued.
iowA-ctnued.

cases
Genbrhe ................. 67

Scarlet fever:
Councl Bluffs................. 2

Des Moines .................. 1

Iawer ................. 1

Jone County.................1........,,,. I
Linn County .......... I

Polk County .........

Council Bluffs. 1
Daveport. 3
Ottumwa. 3

ashall. County. .1

Syphil .... 20

KANSAS.

CerebrospiniJ meningitis:
Valley Falls .................. ,1

Diphtheria .12
Influenza..................., 2

Scarlat fever6
Smalpox. .13

LOUISIANA.

Cerebrespinal meningitis. 1
Chancroid .16
Diphtheria .14
Gonorrhea .................. 135

Lprosy ... 2
Lethargic encephalitis

Pellagra ..................., 9

Smallpox .16

Syphiis .78
Typhoid fever .18

MAINE.

Chancroid ..................................... 2
Chicken pox:

Portland ................................. 4

-Lewiston .................................
1

South Portland............................ 1

Sanford .................................

Diphtheria:
Biddeford .1.................

Fort Fairi.eld ............................. 1
CGonorrhea ..................................... 25

Measles:
South Portland............................

Mumps:
Sanford .1..................

Pellagra:
Bar HayrIor................................

Pneumonia:
Snnford ................................... 2

Scarlet fever:
Portland ................................. 5

Smallpox:
Lewiston .................................. 1

Long Pond ................................ 1

Bath .....................................1

Wilton ................................... 1

Syphilis ...................................... 1

MAINz-continued.

T bWs........ 23
Typhoid fever:
Portlanld......... 4
Sanford... 2
M.o. 1
South Portland............................ 1
Fort Fairfield ............................. 1
Harrison. .

Whooping cough:
Stonington ................................ 4.

MINhNESOTA.

Cerebrospinal meningitis ......... ............. 3
Chancroid ..................................... 5
Gonorrhea.....................................83
Poliomyelitis .................................. 11
Smallpox:

Kanabec County-
Arthur Township ......... ............ 1
Grasslake Township .................... 1

Murray County-
Lake Sarah Township ................ I

Otter Tail County-
Parkers Prairie Village ............... . 1

Washington Countv-
South Stillwater ....................... 1

Syphilis .............................. 54

MONTANA.

Cerebrospinal meningitis:
Great Falls .............................. 1

Diphtheria .............................. 3
Scarlet fever .............................. 16
Smallpox ............................... 10
Typhoid fever ............................... 8

NEW JERSEY.
Influenza..................................... 7
Pneumoinia ........ 30

NEW YORK.

(Exclusive of New York City.)
Cerebrospinal meningitis:

Penn Yan.....1. I
Diphtheria .................................... 130
Gonorrhea (voluiitary reports) .................33f
Measles ....................... . 1
ro'iomyelitis .........................1
rneumonia ...................... 7
Scarlet fever ................................... 59
Smallpox:

Buffalo ...................... 3
Worcester ...............................1..
InteriLaken ................................. 1

Syphilis (voluntary reports) ................... 127
Typhoid fever. ................................ 33
Whooping cough ..............................G168

NORTHI CAROLINA.

Cerebrospinal meningitis . .1............
Chicken pox .................................... 3
Cholera infantum. .............................. 2

I
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CURRENT STATE SUMMARIES-Continued.

Telegraphic Reports for Week Ended August 2, 1919-Continued.
NORTH CAROLINA-continued.

CGS
Diphtheria.......
Dysentery (bacillary)..........................
Measles. ...

Foliomyelitis ...............................
Pneumonia (broncho)........................
Pneumonia (lobar)............................
Scarlet fever...................................
Septic sore throat..............................
Smallpox.
Typhoid fever .............

Whooping cough..............................

OmO.

es.
22
2

27
1
2
2

11
3

31
140

87

Diphtheria:
Columbus ................................. 7

Smallpo:-
Youngstown.............................. 10

Typhoid fever
Columbus ................................ 7

VFRMONT.

No outbreak or unusual prevalence.

VIRGINI.
Smallpox:
WIse County ............................

WA.SINGTON.
Chicken pox- ...................................

Diphtheria .............

onorrhea ................... . .

Leprosy:
Olympia ..................................

Measles....................................
Mumps...................................

Pneumonia..................................
Scarlet fever.................................
Smallpox... ...............................

Syphilis . .... .... . . ....
Tuberculosls (pulmonary)...............
Typhoid fever..............................
Whooping cough.............................

WEST VIGINiA.
Diphtheria:

Charleston ...............................

Mfontgomery ......... .

Weston. ... . ..............

Measles:
Morgantown.............................

1

35
14
15

1

5

18
3

30
33
.1
4

8

40

2

2
2

2

WEST VIGINA-continued.

Poliomyeitis:
Charleston. ................................ 2

Scarlet fever:
Clarksburg. ..................... .......... 1
Hinton. .................................. 2

Smallpox:
Hinton ...........3,... 3
Mogtown..to. 3

Typhoid fever:
Beckley ..

Charleston ....... 1
Hlinton....... ...12
Martinshurg .......-.................... 2
PAln?cton ......:' .... 1
Westcn ...... ........1

WISCONSIN.
Chicken pox:

Milwaukee ...........- 4
State . ...................6

Diphtheria:
Milwaukee. . 9
State ..18

Encephalitis lethargica..1
Gonorrbea . .110
Measles:

Milwaukee . .................. 6
State. .................................. 9

Ophthalmia neonatorum .. 3
Poliomyelitis:

Milwaukee . ............... 13
State .. 15

Scarlet fever:
Milwaukee . . 8
State .. . 22

Smallpox:

Tuberculosis:
Milwaukee . . 20
State. ... 2

Typhoid fever:
Milwaukee . .1...... I
State ... 1

Whooping cough:
Milwaulee . .85
State .. 37
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SUMMARY OF CASES REPORTED MONTHLY BY STATES.
rabie dsin by counties th eported cas of erebpinal nitis, mal , pelagr, polio.
eitbs, spo, and typhoid fever are publshed under the names of thoes diseases. (Se names of

the and oter diseases In the table of coatents.)
The folowing kmonthly State reports include only those which were received during the current week.

These reports appeareach week as rweeved.

State. spinl
bro

Maa- Mea- P
Ptel. srlet| 8 Ty|spina t a. stes. laga. jt' fever. pox.

gitis.

Jany,1919 ....... 40 10 ....... ........ 76 110 6
Februry, 1919 . .. ........ 17 2......... 2 ... ........ 109 47 4
arch,1919 . ... ........ 38 2 ........ ........ 185 128 5

Apr1, 1919 ........ 36 27 ....... ........ 118 170 1
ay,1919 ........... 1 32 . 16 ........ ........ 88 121 6

Juns,.19--9.............. ...... 43 ........ 16............. 97 135 5
Io Juno 1919.2 46 ........ ....... ........ 60 160........
Kanss-une 1919 .......... 2 54 1 70 1 2 97 343 48
Mlsslsslppi.4un., 1919 2 37 9, 955 241 888 2 39 238 377
Orgon-une, 1919 .. 24.... 25 ... 72 318 5
South Dakota-June,1199 2.... ..... . ....38125 ........ 51 a6 3
Vermont-Jne,1919 ............ 12 9........ ... 1 20 ........ 13

ANTHRAX

Wilmington, DeL, Week Ended July 19, 1919.

During the week ended July 19, 1919, one case of anthrax was
reported at Wilmington, Del.

CEREBROSPINAL MENINGITIS.

Monthly State Reports, 1919.

New cases NeweasesPlace. reported. Place. reprte.

Colorado (May): ssissippi (June):
Weld County ...................... 1 Ch.kasaw County..1

Iowa (June):.Tallahatchie Couy. ty1Iowra (June):
Cerro Gordo Couty. . 2 Total. 2

Kasas (June): South Dakota (June):
Cheyenne County- Day County 2........ 2Bt. Francis .................
Wyandotte County-

Kansas City .................... 1

Total ......................... 2

City Reports for Week Ended July 19, 1919.

Place. Cases. Deaths. rplce. Cases. Deaths.

Baltimore, Md ............... 2 2 Los Angeles Calif........1..........1
Birmingham, Ala ............ 1 2 Milwaukee, WiS ........... 2 2
Boston, Mass ................. 1. ..... Nashville, Tenn .......1 1
Chig,IIU ................... 2.. . NewYork,N.Y. . 9 5
l.anvil.eIIIl . .1.. .......... Pittsburgh Pa I .... 1 ....

Detroit,l ..ch.1....... ...... Portland, 8reg .........................
Fall River, Mass ....... 1 1 St. Louis Mo2. . 1

Fort Wayne,Inld ....1Trenton, WN.J . ........ 1
orte CtyNe.I J.. I, 1 West Hoboiren N J...................
Kalamaso, Mlich .......1...... 1 Wheeling, 'W. Va.:...........1..........
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See Telegmphi, weekly reports from 8tt, p. 1793; Motlaly s by Slates,
p. 1797; and Weekly reports cities, p. 1.

LEKOPY.
Philadelphia, Pa., Week Ended Ju 19, 1919.

During the week einded July 19, 1919, one case of leprosy was
reported at Philadelphias, Pa.

MALAIA.
state Leports for n"e, 1919.

Pee. Noewores1 Plum asesNe ae1 Peportd. reported.
__ _

Kansas:
Marshall County-

Irx endanee...................

Mississippi:
Adams County.....................
Alcon County......................
AmiteCounty.
Attala County.
Beiton County.....................
Bolivar County .....................
Calhoun County.....................
Carroll County ......................
Chickasaw County.
Choctaw County....................
Clalborne County...................
Clarke County......................
Clay County ......................
Coahoma County....................
Copiah County .....................
Covington County...................
DeSoto County......................
Forrest County ....................
Franklin County....................
George County......................
Greene County......................
Grenada Cotanty....................
Hancock County...................
Harrison County....................
Hinds County.......................
Holmes County.....................
Humpbreys County................
Issaquena County...............
Itawamlia County ............. .

Jackson County.....................
JasperCounty......................
Jefferson County....................
Jefferson Davis County.............
KRemper County.....................
Lafayettc County...................
Lamar County ......................
Lauderdale County.................
Lawrelice County...................
LeakesCounty......................
Lee Caunty.........................

34
83
180

51
30

1,037
79

78
78
24
42
63
88

529
86

112
103
130
65
38

56
24
64
72

310
360
243
61
34
47
62
94
41
34
79
84
87
128
30

238

kls*pi-Continued.re Colmty............. .-...

LincolnOounty.
Lowndes County..............
MadisonCony
3fionro County .......... . ......

Mfarion County. .........

Narshall County..
MonroeCount.

INeshobaCounty.
Newton County.
NoxubeeCounty.
OktibbehaCounty.
Panola County.....................
Pearl Rivr County.................
Perry County.......................
Pike County... ...........
PentotieCouty.............
Prentid County.....................RaSoinCounty.....................Scott County......................Sharkey County...................
Simpsn County....................Smith County ............
Stone ......................
Sunflower County.................
Tallahatchie Coty...............
Tate County ........................
Tipph County ............ .........

11l6omingo Cotmty.................
Union County......................
Waltbhal County....................
Warren County ...................
Washington County................
Wayne Cotunty......................
We ester County ............
Wilkinson Cotunty...................
Winston County....................
Yalobusha County .. .

Yazoo County.......................
Total ...

South Dakota:
Clark County.......................

City Reports for Week Ended July 19,1919.

Place. Cases. Deaths. Place. Cases. Deaths.

Baton Rouge, La ............. 1. New Orleans La ............ ..........

Birmingham Ala . .......2 New York, W. Y...:. . 1
Charleston, C ............ ....... ..... 2 Oak Park, II....... ......2.
Dallas, ....... I . .Pasadena, Calif.....1 . I
East St. Louis, Ill ............ 3 ........ Piqua, Ohio......... 1
Elgin, Ill . ........... 1 ........ Pontiac, Mtich. ......... 1.
Kansas Cit Mo ........... I Quincy III .........l
LittleRoc ,Ark ........... 4 ...... tOCky.... ock iount,N.C ..................
Long Beach, Calif ............ I. . lome, Ga.......1
Lo s elesCalif. 3 . Savnah, a......... 5
LOp KY....en .

... a ...... , nrgC1 ...

Ten ......... 9 Tuscalosa, .....

80
so

110
59
136
73

140
00
60
59
83
80

193
66
27
118
174
88
99
64
105
128
64
37

634
252
164
91
47
90
30

182 '

51
66
81

146
100
319

9,955

1
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See Telegraphie weekly report from States, p. 1793; Mothly summaries by
Stafes, p. 1797; and Weekly reports from cities, p. 1808.

PELLAGRA.

State Reports for June, 1919.

Placo. NewcaQses 1cPkee. amreported. ~~~~~~reporwed
Ransas: sippi-Continued.

Sedgwick County- 1 LngonCaount 17
Wichita ... I............... Lowndes County .7

Madison County ... .

issisippi: Marion County. 8Amite Coanty...................... . 7 Marshall County.................... 10AttalaCount ............... - 2 Monroe County ... 14
Benton Cou ..................... a Montgoauery County... 4
Bolivar County . ....... 223 Neshoba County ...Calhoun County........ 2 Newton County. . . I
Carroll County ....... 2 NoxubeeCOUnty.. . 6
Chickasaw County........ .... 14 Oktibboha Cotnty.. a
Clalborne Couty 1PCoutaCounty ..... 4
Clarke County. .. 6 Pearl River County ... 5
Clay Cou.y.10 Pike County . .. 7
Coanoms County.................... 71 Ponstotoe County............. 5Coplah Countyty . 10 Prentlss County . .... ......
Covlngton Counlty....................... 3 Rankin County...................... aDe Solo County ....................... 12 scott County ....................2
Forrest Count. .7 Sharkey County... 9
George Cotty ... 3 Simpson County ........ a
Greene County..... I Smith County....................... 4
Hancock County 1.. Sunflorer County...... ........111
Harrison Cotmty. 3 Talahatchic County ...a....Hinds Cotinty..................... . 19 Tate County........................ . 2
Holmes County ..17 Tippah County............ . 8
Humphreys County ... Tishomingo County.. . 7
Issaquena County ... Union County................ .. 9
Itawamba Couty.. 2 WalthallCoun.153ageper CouInty. ................ 14 Warren County.4Jefferson County .......... ......... 2 WWashington County.. 19
leffers Davis Count . 1I Webster County. . 4
Kemper Coun................ 21 Winston 430tmty ........... 2Lauderdale ................ 7 Yalobusba County. .................. 1Lawrence County .................... I5 Yazoo County. ...................... 30
Leake County....................... 4
Lee County .......................... 14 Total. ......................... 888
Leaore County....................... 6

City Reports for Week Ended July 19, 1919.

Place. Cases. Deaths. PLsce. Cases. Deaths.

Atlanta, Ga ...... .......... ..... I Memphis, Tenn....... 2 1
Birmingham Ala............. .......... 2 New Orleans, La .......1 3
Brnmswick, a- ......................... I Tuscaloosa, Ala........2
Dallas, Tex............................. 2 Winston-Salem, N. C... 3
Houston, Tex ................ 1......1

PLAGUE-INFECTED GROUND SQUIRRELS.

Alameda and Contra Costa Counties, Calif.

During the period July 7-17, 1919, there were reported three
plague-nfected ground squirrels in Alameda County and one in
Contra Costa County, Calif. In each case diagnosis was based upon
animal inoculation and cultures. Intensive hunting and poisoning
operations are being carried on.
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PNEUMONIA.

City Reports for Week Ended Juy 19, 1919.

Lie

Place.

Atlan, Ga ............. ......

AtlantisCity, N.

Baltimore, Md........... 6

Battle Creek Mich ..1..

Bedford Ind 2............

Bellevile, N. J .......... 2

Birmingham, Ala........ ......

Boston, Mas 14

Brockton, Mass ..1....

Brooldine, Iass.
Cambridge, Mass........ I

Charleston Va ..1...

Chicao, El............... ......

Clevelad Ohio 1

Colorado gprings, Colo.........
Cumberland,
Dallas, Tex. .......... ......

Ohio. 1

Denvr, Colo .

Detroit, Mich..2........ 2
Duluth, Minn...:El Paso, Tex ........... ......

Fall River Mass.

Findlay,
Fitchburg, Mass ......... ......

Flint Mici. 1

Fort Worth Tecx ..
Di .......

Frmont, Ohio .......... ....

Grand Rapids, Mich.....

Greenwich Conn..1

Hartford (onn.....
Haverhili,
Independence Mo ............

Indianapolis ind.
Jersey City,
Kansas City, Mo......... ......

Lackawanna, N. Y ...... .....

Lincoln, Nebr ........... ......

Lo31us l .....

Loulsvile,ky..1

obar. All forms. Lobar. All forms.

|~~~~ aA i[

3
1
3

......

......

.... ..

4
......
......
......
......
...''i'

1

1
2
6
1
2

1
1

.... ..
1

2
1
1

......

......

......

.... ..
2
1
2
3

..58.

.-..

....
...

16

....

II
Low, uma...........
-oonGa...............
Mlalden, Mass............
Manitowoc, Wis.
ato, Minn..........

Memphis Tenn..........
INewark, k. J............
Newr Bedfod Mas....
New Haven, Conn.

New Orleans I,a
New York, 4. Y .....
Oaklan d......
OakPakIl......
Oklahoma CCity, Okla....
Omahs, Nebr............
Pna tC ..........

Passaic,
Patersn N J
Peoria i ............
Philadelphia, Pa........
Pittsfield Mass
Plainflel, N.
Portiand, Oreg..........
Portsmouth, Vsa.........
Quincy, Tl.............
Racine, Wis............
Rochester, N. Y.........
Rome, N. Y.............
San Francisco, Calif.
Somerville, Ma.
Taunton Mass
,JTopeka ana..U22Z
Troy ..............
Wasington, D. C.......
West Orange, N. J.
White Plains N Y ..
Wilmington, i6a .......
Wilmington, N. C.......
Worcester Mass
Yonkers, R.Y .....

POLIOMYELITIS (INFANTILE PARALYSIS).
State Reports for June, 1919.

Place. ~New cases Plc.Newcasesreported. reported.

Kansas: Mississippi:
Sewvard Conntym- Montgomery County............... 1

Liberal ......................... 1 Simpson County.............: 1
Shawnee County-.

Topeka ......................... I Total.2.. ................ 2

Total ....................... 2 Vermont:
Grand Isle County .1

City Reports for Week Ended July 19, 1919.

Place. Cases. Deaths. Place. J Cases. Deaths.

Baltimore Md 1...........K ansas City, Mo . .1.........Chicago I R..........6Marette, Wis..............
F?lint, ..... M w u e Wis .............. ........1........... lrak

GaleSburg, Ill. ................ I ........ Philadelphia PaIowa City, Iowa .............. 1 ........ Pontiac, IciA . ...... 1 1

.......
,.-..-..

*..-...
......

,
.....

9
......i

2

......

......

......

......

......

......

......

......

......

......

......

......

......

............

......

......

......

......

......

......

14
1

....

......

. ....--

.......

. . . Is .
1

,....-.
,....-i

1
,.....i

2

....

1

,.-.....

4.....

1

1

.... ..

......

......

.... .

-4

1
3.-
1

*I......
3
1

1

......

6.*.....
....... .....

. .....

.... .

1
9
1
1

.....
1

1
1

.....

1 .

1.1.
1.
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RenABI IN ANMALS.

Niaga Fals. N. Y., and WlItx-Sen, N. C.

During the week ended July 19, 1919, there were reported one case
of rabies in animals at Niagara Falls, N. Y., and one at Winston-
Salem, N. C.

SCARLET FEVER.

See Telegraphic weekly reports from States, p. 1793; Monthly summaries by States,
p. 1797; and Weekly reports from cities, p. 1808.

SMALLPOX.

Monthly State Reports, 1919-Vaccination Histories.

Vaccination history of cases.

L ~~~~Number Number
Place. rew cases Deaths. vaccinated last vacci- Number Vaccinationreported. within 7 nated more never suc- history not

years pre- than 7 years cessfully obtained or
ceding preceding vaccinated. uncertain.
attack. attack.

Colorado (3aUWary):
Denver County-

Denver...................
Eagle County ...............
El Paso Cotmty...............
Grand County ..........
I1arimer County...
Otero County.................
Philli]p County .......
Pueblo County....... __.
Routt County... ... --

Sedgwick County ..
Weld County .................

Total.......................

Colorado (February):
Adams County................
Bent County..................
Denver County- &

'Denver...................
Larimer County....
OteroCounty.
Prowers County............
Pueblo County................
San Miguel County............

Total .....................

Colorado (March):
Denver County-

Denver ...................
Huerfano County .............
leffersm County..............
Larimer County..............
Moffat County ............
Moiitrose County . ........

Phillips County...........
Prowers County..............
Pueblo County-

Pueblo...................
Routt County...............
NVeld County..................

Total......................
Colorado (April):

Alamosa County ..............
Arapahoe County............
Boulder,County...............
Conejos County ...............
Delta (ounty.................

59
5
5
6
8
6
1
3
.4
3
10

.......... .... ..........I.. ..........

.......... ............I. .i----- ! 1~ 46
5
3
4
4
6
1

,............

4
3

........

7
............i1

2
4

............

............

3
............

............

10

1. 1
. 10............ ........ 7527

.. . .. . ... .. . ......... . .. . .. . .

.18... 4............ 14
......... ........... ........... 3

2 .. ....... ............ ............1

14 ............ .. ............ ............ 1
471*.. . . .S19

7.......... .. ......... ............ ............
47......... .. ......... ... .... 4.24 19

46 ........... ............ .42 1

3 . . . 7 ............

7.......... ............ ..... . . . ............

38 ... 25. 1

3 ...... 3.......
5 ........... ....... ............

1......... I

......5....... ...... 2 3
2 ..... .......1...... 1

1 .................... 12 12

128 .................... 493 31

16 2 ...... I
I

.

.......

-4. .. .. .. .. .. ..

........... . 1
5 .. .. ...
I f............
2 ............

11
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SMALLPOX--Continued.

Monthly State Reprt, 1919-Vaccination Historile-Oontinued.

Vaecination history of cas.

Nowrcases Number Number

place. rNepotd Deaths. vaccnated last vmci- NumberVacniorePorted withIn 7 nated more never suo- history not
years pre- than 7 oesslully obtained or
ceaa, t vacoinated. uncertain

e ~~~~~~~~attbc.at

Colorado (April)-Continued.
Denver County-

Denver....................
El Paso County...............
Huerfano County.............
Larimer County...............
Mesa Coumty...............
Moffat County...............
Otero County.................
Philips County.............
Pueblo County-

Pueblo....................
Weld County .................

Total.......................
Colorado (May):

AmCpahoeounty.............Archuleta County.............
Boulder County...............
Chaffee County................
Denver County-

Deaver...................
El Paso County..............
Kit Caon County............
Larimer County...............
Moffat County................
Montrose County..............
Otero County ........._
Phillips County...............
Pueblo County-

Pueblo....................
Weld County.................
Total........................

Colorado (June):
Alamosa County..............
Archuleta County.............
Boulder County...............
Chaffee County................
Denver County-

Denver....................
E1 Paso County...............
Garfield County...............
Jefferson County..............
Kit Carson County............
Larimer County...............
Las Animas County..........
Mesa Cotnty...............
Moffat Countv...............
Morgan Counity...............
Otero County.................
Pueblo County-

Pueblo....................
Weld County ........

Total........................
Kansas (June):

Anderson County-
Greeley ...................

Atchison County-
Atchison ..:

Barber County-
Kiowa..................
Sun City................

Butler County-
Elbing....................
Potwini...................
Derby....................
Eldorado...................

48
1
1

49
2

12
10
8

3
............

.......... ..

'''''''''' i'

41
1
1

36
............38

10
2

2I1.. .. ..28 Ill .....I .... ..........'

4'
............:
..........12

2
2

............

............

20
.......... ............. 11 116 43

4 ......... . ........ 4::" .... ........ 1..........

23................... 2 19 223 .......... .. .. *----11........ ' - - 19

10 ........... ............ ...... I .......

48 .......... ............ . .44 3
.................. .... 1...... ............
.......... ..........I..............

.............. . . . . ........... I .. . . . . .8 ........... ....... ...........1.......
1..................... ............ I ............
4 ...4 ..--........... .........'' ....ii
2.....................2 ............

2 .......... ............ ......... .2

121 .....J 8f 101 12

3 .1.
2.2.... ........ ....3................. ............ ..................... .......... '2...31

27 .................... 1 24 2
4 .......... ............ ....... ............ .............

40 .. . 13 27.
................. ............. ............ 3..............

5. ......... ....... ................. 4
1 .......... ....... '.......
2 .......... ............ .... ........ . .. .... ...........

5 .................... 1 4...4
3 . .3.... ...... 3
17.1.14.2 ............ .......

'
...

'1.......... ...........

1 . ....... ..... ....... ............ I . . .......

2 .......... ............ ... ......... . .2. ............

15 .......... . . . .. .. . .. . .. . . ..

11.......... ..........6 4

..... ............ 19 93 23

4

19

4

3
2
8

5..

I ............

............ ... 4

4

A

3

15

1
1

1,...........

2
4

::
I

. .
.
.

.

.

. .

..

..

I-

'',

I

I

I

..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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MOnthly Sta I,919-Y-Veecintlon Ulatorle-Continued.

Vaecination history of cases.

New~~~ Number Number
Phov ~~NOW Doths. vaeNutod 'st vacci- Number VaccinationrapoItd. wIthtn 7 mted more never sue- history rnt

yeirs pre- than 7 years cosskily obtained or
.j. . oeding preceding vaccinated. uncertain.

attack. attack.

Kansas (Jufe)-Continued.
Cherokee County-

Coluibus.
Cowlev County-

Wilmot..........
Arkansas City.............

Crawford County-GirardWalnut...................Braselton.................
Pitlburg (1 R. D.).
Croweburg...............
Edson (R. D. ............

Domnphan County-
sparks....................
Trot............

Doutlas County-
awrnce (R. D.).........

Edwards County-
Lewi...........

Ford County-
Bucklin.........
Kingsdown (R. D.).

Harvey County-
Newton...................

Jackson County-
Holton....................

Jefferson County-
Nortonville...............

Labette County-
Chetpa..-----------------
Parsos ...................

Leavenwortlh County-
Leavenworth (R. D. 1)....
Lasming...................

Marin Coumty-
Los Springs..............
Mrion....................
Peabody..................

Mrshall County-
M ysville...............
VlXts.

ade County-
Mfeade...................

Montgonery County-
Cay....................
Independenec............

NosoCounty-
Weast Mulberry...........
Erie.......................
Chanute (2 R. D.)........
Kimbal..................

Nortou County-
Not...................

Osborne County-
Altm....................

Pratt Couiity-
Prmton ..................

tt......
Eawlis County-

Atwood..----------------
Beza etmnty-

Hutchinson..............
RepublIc County-

Oitland. . .
Rie GootY-

Ogen (It. D.)........
hattan..

Baline ousnty-
i.....................Bdw .Cou2nty-wi..ii..................

1
1
3

6
10
3
6
11
3
3

1
3
2
1

14

11
1

9

2

11
1

2

2 ..........
I ..........
13 ..........

I..........

1..........
1..........
I..........
1..........
I..........

4 ..........

1..........
I..........

* ..........

4 ..........

110.

............

............

............

....... .........

............

............

............

............

............

1

............

............

............

............

1---1-11 --- "I-,,

I............I............

............
2

.......... ..

11
2
a
1

............

6

............

10

.............
2

............

............
,............

.1
3

............

6

..........

............

............ ...... .........

............ .... ..........

............ ..... ..........

1............
............ ..

............ -------........

............ 3

............ .1

............ ..... .........

............ .... ..........

1.1
.

............

6
8
3
4

............

............

1
............

............
2

.2
1

8

............
7

1
2

............

............

9
............

10............
10

1

............

2

109

. . . . . . . . . .

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

............

...........

............

............

.............

............

............

............

............

............

.............

............

............

............

............

............

.............

............

............

............

............

............

............

............

............

............

............

............

............

............

............

............

............

I..........

...........

I...........

..........

..........

..........

..........

..........

..........

..........
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Mothly state rts, 191V om Hst nind.

Vacetn& hstory ateacs

Place. INew ~~~~~Number Number
P Ne Deaft. Nvacte t vacc.| Numbe Vaceonatlwithta 7 na$more never suo. istwrywt

Yo sturwe- obtand o________I_ Pp tnvacint
Kansas (June)-Continu.d

Shawnee County-
Topeka................... 12......... 2 .........4 6Sherman County-
Goo dland.................. ........... .................I.......

Smith Oounty-
Ke in n 3 . ............ 1 1 1

Stafford County-
St.Job ..................o 1 ................... ............ 1 ........1

Stvens County-
Hugoton. ................. a...s................... ........... 2 3Suner County-
Conway p 1.......... .......... ............ . ..

-O..... 1 ........ I
ThomasCounty-

Levant .......... ............ 1 ............

Wichita County-
Leoti ..5 ... 4 1

Wyandotte County-
BonnerSpring . . ......... 1 ................... ....... ............ansa t ............... 7 ................... 1 4 2
Total .................. 343 .......... 8 237

State Reports for June, 1919.

Place. f Cames._j_Deaths. Plaoe. j Case. Deaths.

Iowa:
Blackhawk County.......
Boone Coumty............
Buchanan County........
Buena Vista County....
Calhoun County........
Carroll County............
Cedar County.............
Cerro Gordo County.....
Decatur County..........
Dubuque County.........
Henry County............
Jasper County............
Keokuk Coumty..........
Linn County.............
Mahaska County.........
Marshal County..........
Mitchell County..........
-Monona Coumty..........
O'Bricn County..........
Polk County...........
Pottawattamie County...
Scott County.............
Shelby County...........
Wapello County..
Webster County..........
Total...................

5
17
1
1
3
1
1
3
16
1
2
1
1

3o
1
3
1
1
3
13
1

40
1
1
7

160
Mississippi:

Alcorn County............ 6

Amite County ............. 2

Attaia County ............ 26

Bolivar County........... 45
Calhoun County ..........

Carroll County ............ 10

Chickasaw County..... .10
ClayCount. 3
Coahoma County ......... 9

..........

..........

..........

..........

..........

..........

J. .. ..

..........

..........

*-........

..........-

..........

....... --.

......-.--.

........ ...-

..........

lsslsslpip--Contlned.
DeNoto County .......... 6
HlndsCounty ............ 12 .
Holmes County........... 14
Humphreys County ...... 4..........
Kemper County ......... . 2...
Lafayette County ......... I
Lawrenee County......... 15
Leflore County .......... 3 .
Madison Countty ......... 2 .Mlonroe County. ....... I
Oktibbeha County........ 2
Pearl River County.. s
Pike County 2.........
Sunflower County ......... .........
Tallahatehie Counaty ...... 2..........
Warren County. .......... ..........

Washington County ....... .........
Yalobusha County......... .........

Total ................... 238.
Oregon:

Clackamas County ........ 39..........
Clatsop County. .......... ..........

Hood Rivoer County...... 2..........
Jackson County .......... 1..........
Josephine County......... 3..........
Lane County ............. - 2.
Linn Coumty ............. 9
Marion County ........... 1.
Multnomah County..........
Sherman County . .........
Umatilla County:. ,

..........
Union Coumty ............ 2........
Ysbhill County .......... 3..........Portland ................. 234.

-Total................ 318.



SMALLPO1--Coztintied.
State opMte fo fane, 191.-06atinued.

Aut 8 1919

Place. Cases. Deaths. Place. Cases. Deaths.

South Dakota: South Dakota Continued.
Beadl1Conty . 14 .Lake County.4....... 1.
Bon Homme County 12.Minnehaha tounty.......
Brown County . .PotterCouty.1
Clark County . I;1 Sp'nk County.3
Cedingto County Cou........ 6..nion nty ............ .........
Custer County ............ 4 ....... Walworth County........ 4..........
FallRiver Coynty ........ 2 ;....... Yankton County......... 3.......
Hamliu Co ty ..........__
Hughes County ........... 1 .......... Total.................. 6
Jones County ............. 1......1

City Reports for Week Ended July 19, 1919.

Place. Cae. Deaths. Place. Cases. Deaths.

ilton, Ill -- 1--................. Missoula, Mont --------- - 2 ..........

Atchison, Kas .. 4.........Mobile, Ala..
Atlanta, (}a .. I......... Morgantown, W. Va. ......... ..........

Austin, Tex .. 2......... Newport News, Va. .......... 4
Battle Creek,Mick- Oakland Cali........
Boise, Idaho--- ... Ogden, Utah .........3
Chvcynne, Wyo ... Oklahoma City,Okla. 2.
Cineinnati, -Ohio.............. ........1. Omaha, Nebr. 5.
Cleveland, Ohio 5 ..... Oshkch., Wis. 3 .

Covington,K . 4 I. Parscn, Kans. 2.
Cumberland Md .. Pekin, Il ................... 1.........
Davenport, iowas 3 .. PoIltiac, Mich.
Dener Co .. 5 .. Portland, Oreg . 42.
Des Miines, Iowa 1-. . ..Racine, Wis.. 6.
Detroit, ch.. 3 .. Roanoke, V. 3.
Duluth,Mnn . . 8......... St.Patl, Minll .............. 5.......
East St. Louis, Il}l..I..alt Lake City-, Utah.2.Everett. Wash .... San Francisco, ....... 2.

Flint, ch............. . 4....... San Jose, Calif.---------..... 5.
Fond du Lac,Wis.. 2.. ault Sto. Marie, Mich.1
Hoquiam, Wash . . 2..e....... attle, Wash ................ 6.........
Bouston Tex. 1. . Spokane, Wash.. .. 2.
Independence, Io ... Sttiibenvfle,Ohio .1Kansas City, Mo .. 1.. Stockton Calif.3 .

Kokomo, Ind ..2.. uperior, Wis.......... 3.
la Fayette, .d.. 3 .. Tacoma, Wash. 3.
Lexington Ky I ...1. Toledo, Ohio . I
lIncoln, NeLr. 3 . Topeka,ans. . I.
Logansport, Iad .5 .. Wal}a Walla, Wash 1 .Iang l3easSh, Calif~~ .......... Wichita, Ka s........ 2 ....

Memphis, Te .. . ........... 3 ........ Ya-ima, Wash. ............. 8
Minneapluis, Muinn .. 12 ......... Youngstown, Ohio ....... 12 ..........

TETANUS.

City Reports for Week Ended July 19, 1919.

Place. Car. Deaths. Plaie. Case Deaths.

Council Bluffs, Iowa1.......... 1 Milwaukee, Wis............... 11
Denver, Colo .............1.. ........ I Philadelphia, Pa............. 12
Fall River Mass.1 I Rochester, N. Y . .1........
Hartford, tonn .......... .......... 1 St. Joseph, Mo.......... 2
LosAngeles, C alif...........1 1 Savannah, Ga. ..........
Lynn,Mase ............... . Wilmingtou, N. C............1......... I

YMnkito,Minn ...........1.............

TUERCULOSIS.

-See Telegraphic weekly repoft imm States, p. 1793, and Weekly reports from
cities, p. 1808.
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TYEPHOID FEVIE

Monthly State Reports, 1919.

rioa. |rNewuem. | PIsee. NeweamsP.a reported.
.1 II~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Codrdo (Janur):
Denver County-

Denver,.........................
El Pao County-

Colorado Sp rin...............
To tl..........................

Colorado (Fdbwary):
Archu to County.y...................
Denver County-

Denver .

Pueblo County-
Pueblo..........................
Total.........................

Colorado (March):
Denver County-

Denver.........................
Montrose County...................
Pueblo Coumty-

Pueblo.........................
Weld County.......................

Total........................
Colorado (Apnl):

Jefferson County...................
Colorado (May):

Denver County-
Denver..........................

!,arimer County.....................
Puehlo County-

Pueblo..........................
Weld Co ty......................

Total..........................
Colorado (June):

Adams County.....................
Denver County-

Denver..........................
Mesa County.......................
Pueblo County-

Pueblo..........................
Total.........................

Kansas (June):
Barber County-

Klowa..........................
Sharon..........................

Barton County-
Great Bend....................

Butler County-
Eldorado........................

Crawford County-
Walnut (R.D) .................
Pittsburg ......................Decatur County-
Jennings (R. D.)................

Douglas County
arence.......................

Elk Coumty-
Molino......................

Ellis County-
Ellis ...........................

Fraklin Count -Ottawa (2 iW. F. D.) ............
Harvey County-

Burrton.........................
Hodgeman County-

Grmyllng........................
Kingman County-

Basil............................
Kigman.......................

5
1

6

1

2

1

4

2
1
1

I

5

1

1

6

1

1

1

2

1

1

1

1

1

1

1

1

1

1

1

1~

Kanses (Jue) n e

Labette County-

IParsons
Leavenworth County-.

Leavenwort..
Lyon County-

Wyo;ff.
Eniporia........................

Marion County-
Mion

Montgomery County-
Independence...................

Morris County-
Dunlap.........................

Morton County-
Elkhart........................

Neosho County-
St. Paul........................

Osborne County-
Osborne........................
Natoma.........................

Pawnee County-
Garfield.....................

Pratt County-
Cote...........................

Riley County-
Manhattan.......................

Bed-wilck County-'Widhta..........................
Shawnee County-

Topeka.........................
Sumner County-

Mayfleld ........................
Wilson County-

Fredonia.......................
Altoona........................

Wyandotte County-
Kansas City.....................

Tota.........................

Mississippi (June):
Adams County.......
Amite Coumty........
AttaIa County ............-.-
Benton County ........... .

Bolivar County ....................

Calhoun County ...............
Carroll County...................
Chickasw County................
Claiborne County..................
Clarke County......................
Clay County........................
Coahoma County...................
Copiah County.....................
Covington County...................
De Soto County....................
Forrest County.....................
Franklin County....................
George County......................
Greene County ....................
Grenada County ....................
Hancock County ...................
Harrison County....................
Hinds County.......................
Holmes County.....................
Hulmphreys County.................
Itaamba County..................
Jefferson Co ty..................
Kemper County.....................
Lafyette County...................
Lamar County.....................
Leake County.......................
Lee County.................
Leflore County............
Lincoln County.....................
Lowndes Couty...............
Madison County ...........

1
1
1
3

1
3

1

1
1

1
1

1

1

1

2

3
1

2
1

a
48

4
2
3
3
22
86
32
5
6
10
810
5
a2
7
3
2
1
2
18
7
4
2
13
6
2
1
2
318
.3
7
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Monthly State Rprb4, 1919-Continued.

Augt 8, 1919.

IIsaO. Newcases 1maTNareported. 1l reported.

Wissiippi (June)-Continued. Miissippi (June)-Continued.
Marlon County ...................... 9 Wiz n County.................... 1
Marshall Coumty.................... 3 Yalobusha County5..................M o rCountyC ...6.................. . YasooCoun ty 11
Montgomery County ................ 2
Neshoba County . . .... 3 Total......................... 377Newton County. .................... Q
Noxubee County ...... 4 Oregon (Juno):
Oktibbeha County. .. 5 tnomah County-
Panola County . . ......... 10 Portland . ................ 4Pearl River County. .. 1 LIn County........................ I
Pike County........ .6-
Prentiss County . . .... 4 Total ......................... 5Rankin Cotunty. .................... 2
Scott County........................ 2 South Dakota (June):Simson County ................... . S Brown County...................... 1Smith County. . . ..... 3 Faulk County....................... 1
Sunflo.er County ...... 10 Jones County....................... 1
Tallahatehie County. ... 13
Tate County . ....................... 12 Total........................... 3Tlppah County ........................ 9
Tishomingo County ... 4 Vermont (June):Union County..................... . 8 Chittenden County.................. Iwalthall County ...... 4 Orleans County .10Washingt County ...... 21 Rutland County. 2Wayne Conmty.......... 5
Webster Couity . . .... 3 Total......................... 13Wilkdnson County ...1..

City Reports for Week Ended July 19, 1919.

Place. J_Ca.s Deaths. Pc. Cases. Deaths.

Mass ....... ...... 1

ARson Al a 2
Atlanta Ga. 8
Austin, Tcx.1
Baltimore, Md.g

Beaumont Tex 1
Berkeley, .a.. . 1

Bnghamton, N. Y .1
Brmingham, Ala. 6
Boston, Mass. 2
Bunswck, Ga .1
Bufalo N.Y .3

aden,N. ................ 1

Charleston, W. Va. 3
Cincinnti, Ohio. 1
Cleveland, Ohio .1

Coffeyville, Kans. 1
Columbus, Ga. 3
Columbus, Ohio .............. 2

Corpus Christi, Tex ........... 1

Covlngtna,Ky.1
Cumberland, Md.1
Dayton, Oh.. 2
Denver, Col. 5
Detroit Mich. 9El*1l..................... .........

.........

El Pas, T o. x 2
Evanston, I.. 1
Everett, Mass. 2
Fal River Mass 1

MlC.. 1
Fort bodge, Iowa ............ ........

Fort Wayne, Ind
Gloucester JN1
Hackensaci, N.J 1

Hartford Conn 3

Highland Park, Ich 2
Hutchinson, Kam. 1

1293480 --5

..........

..........

..........

..........

'''''''''i
..........

..........

..........

1....

..........

..........

..........

..........
1....

..........
1.... .

..........

..........

..........

..........

.."........

..........

..........

..........

..........

1.... .

..........

..........

..........

..........

Ithaca, N. Y................
Jersey City, N. J.............
Knoxville, Tenn.............
La Fayette, Ind.............
Lexington, Ky...............
Lima, Ohio..................
lRlttIeRck, Ark.............
Los Angeles, Calif...........
LouisilUc, Ky...............
Lynchburg, V%a..............

Lyn Mass.. ................
aejpn, Ga....................

Mankato, Minn...............Martfisburq, W. Va..........
MjfhrL, Mhass................

Memphis, Tenn..............
Milwaukee, Wis.............
Mobile, Ala..................
Morgantown W Va
Morristown N. J.
Nariticoke, a ...............
Nashville, Te:n..............
New Orlea}s, La.............
Newport News Va.........
NewYork,N.+.
Niagara Falls, N. Y.
Norfolk Va..............
North lonawanda, N. Y.....
Oakland CaUf................
Oaden, Utah.................
OklahomaCity, Okla.........
Philadelphia, Pla.............
Phoenixv-ille Pa ....
Pittsburgh, Pa...............
Popfna Calif................
Paortland,Me.................
Portland, Oreg...............
Ports outh, Va..
Pougakeepsie,N.Y.
Richmond Va..............Roanoha, ...................

1
1

10
2

1
3

5
12
2
1

........ .

1

3
1

2
3

12
1
1

9
4
2

22
4

6

1
2
6
16

1

2.
2,
I.
3.
2.
3.
3.

..........
1

..........

..........

..........

1

..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

.2

..........

..........

..........

2
3.....
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City ROprin for Wook Ended July 1,. 1919W-4Jentinued.

Place. Cases. Deaths. JPlace. Cases. Deaths.

'Rochester, N.Y........ 4...... SprIngfield, Ohio........ 2......
Rome, Ga ......... 1. Stockton Calif 1........ I......
Sacramento, Calif....... 2...... Toledo, 3bi ....: ......... 1 .. ......
Saginaw, Mich ........1I...... Topeika 'ans........ .....

St. Joseph Mo .1....... .........Troy, Ri. ..............
St. Louis, Vfo.......... 10 2 Tulsa, Okla..........a......
Salem, Mass..........1I......Tuscaloosa, Ala........ 2......
Salt Lake City, Utah..... 1 ......Waco? Tex .........1......
San Diego, Calif........ 8.W....Nashington D. C ...... 8.....
San Francisc, Calif...... I.W.....Naterbury (dozin....... I......
Scranton, Pa......... 1......Wheeling,W~. Vsa...........:: 1 .
Shenandoah, Pa ........ 2 ......Wilmington,N. C ....... 21
Spartanburg, S.C .1.....I..... Winston-Salem, N. C ...... .......
Springfield, Mass ........ . I -......I Winthrop,Masi .......1I......

TYPHUS FEVER.

Denver, Colo., Week Ended July 19, 1919.

During the week ended July 19, 1919, there was reported one

death from typhus fever at Denver, Colo.,
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

City Reports for Week Ended July 19. 1919.

Popula- Dihhra ese. Scarlet Tuber-
tion as of Total Dihhra ese. fever. culosis.

Julyl1,1917 deaths
City. (estimated from

b T
. all ~ .,

Bureau). C

Aberdeen, S. Dak.........15,926 .... ...I...1.... ......

Aberdeein Wash.........21,392.....1I.......I.................
Adams,4ass...........14,406 1.......I... ....1.
Akron,Ohio ...........93,608 21 2.... 3....1I....7....
Alameda,Calif..........28,433 4 5.... 2.... 3....1....
A bany,N.Y...........106,632..... 2.... 6.... 2....4....
Allentown, Pa ..........65,109..... 7.... 3.... ............

Altoni,I1l............. 23,783 ............ ...'2.. ..........

Alon , s............ 59,71: .... 2 . .1.......
Annisqton Ala.......... 14,326 1....... .......... ...... ....
Ansonia, Conn ..........16,954 3.... .................. .1.. ....
Arlington, Mass..........13,073 2.4.. ........ ...I... ...

Asbury Park,N.J........14,629 6...... 1 ....................
Atchison, Kans..........16,785........I........... 2.... ......

Atlanta,GS............196,144 47 ... 1.... ......

Atlant-i-cCity,N. J........59,515 7 1.... 5...........2....
Attleboro, Mass..........19,776 5...... ... ...... ...... ...2
Austin, Tex............35,612 17 ...... ...I.....1 3 4
Bakersfield Calif......... 17,1543 4.... ...... ...... ....Baltimore,V~f.......... 594,837...18..i 1 3 .... 16 .... 38 1
BatonaRoeLa . 17,644 5.... .... 2 ....1
BattleCre,ih30,159.1....I----4....1I.... ......

Bayonne N. J .. .. .... 720 204 .. I ... .. ..... .... ....BestriceA,Vebr..........11 3 ...........................
Beaumont Texc . 28,8951 9. ...........................
Beaver Fails, Pa~......... 13,749 ....... ...... ...I.... ......

Beford,Ind ...........10,613 3..........1... ...... ......

BIeile,N.J..........12,797.....1I..................4....
Beot,Wis............ 18,647. 7 3 1 ... ... 1.... .

Beaton Harbor, Mich.......11,099 L 2............................
Cai ........... 60,427 10 I1... .. . .1... ....... 1

Ui, B........... 1'" 4. ............................
Befely, Mtass...........22,128 4 1... .... ... ...... ......

Bingh&mton,N.Y....... 5484 1i. . 1
.

.j
Birasin ,Ala......... 180,716 49. . . s_.." '1'

.. ': 8 4
BI,.J.19,013.... .....8...1...1 ............
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AM&M"RM MEAISTLES, SCARLET FESE,MAD TUDENRCULOSI-C4ontd.

Clty Repers for Week Eded July 19,1919-COontinued.

Popula- Di~tSerlet Tuber-.
tion as of Toa Dip-thetia. Measles. fever. culosis.

- Jub 1,1917 datha
City. (estimated from

b&U.S. all
MS causes. .w

Bureau).

Ind............... 11,661 1.... ...... ............

VsL.........16,123 .....2.....................
Bos,h...........35,961 3.... ...... ...3.... ....

to,Maws........... 767,813 175 37 2 18.... 14 ... 9 ..j
Braddock,Psa........... 22,060 ..1..I... 1... 1.... 1...
Brzil, Ind. 10,472 2........................

'Blrid port, Con124,721 26 4.... 8 1... . 4....BI1sur17,oDJi16,318 4 1.1. 1... ... ....Broekton,Mass . ~~~~~~69,152.....2.1..............3....
BrooklineMs.33,526 6.......2 ...........1....
Brunawloi~Ga..........10,984 5.... ...... ...... ...2....
BUEUIO,N.Y ......... 476,781 112 28 3 16 .... 10 .... 28 6
Bur.............a. 25,144 8.....1. ..1........ I.....
B IgtnVt..........21,802 3 1.1.. ...... ...... ....Buter P............28,677..... 1.... ...... ...... ......Biutto Mn.44......... 057............ 2....1....3....
Cdlla ich ..........10,158 4 1.... ..i ...... ...... ..

Cairo,I1.-...........16,996 4...3......................1
Cambrdg,Mas114,293 ..... 3 46.... 6 2
camden ........... 106,117 .....2....2.... 1.... .
cantq Oho62,566 7 1.......1........ ......

CpGradau, MO........11,146 2..........1.......... .....

CalseP.......... 10,796 ....... ... 2..................
Ohamborsburg, P....... 12,475............ 1.... ......

C2ialeston,.........61,041 16 1....................
Charleston,W.V.31,060 ..14 2....2.....1....

Chelasea,Mas...........48,405 -4 1....2 ...........2....
Chad"rPsa............41,857.... 2.................... 4....Chlago',Il1............2,547,201 475' 87 9 159 3 21 .....275 53
CbJleopeo,Mass..........29,950 10 ........................ 2 1
Chlncolnae,Ohio ......... 15,625 3............................ChdnaiOho.......... 414,248 112 6.... 32 1 7.... 27. 1
Cleveland Obio.......... 692,259 146 26 3 34 2 5.... 20 16
clinton idass. . 13,075 2............................ 2
Coffeyvlle,Ks . . 18,331 .....2.... ...... ...... ......

CohoesN Y . 25,292 2............................
Colorado Spriizgs,Colo . ~~38,965 11 .....................4
Colunbus,Ga.......... 26,306 10...... 8............ 1 1
Columbus,Ohio.......... 220,135 57 1.... 4 .... 1.... 5 6
Conerd,N.H..........22,858 1.1.. ...I.. ......... ....

C nelville Pa .... 15,876 ........I.......... ...... 1....Coumnci Blds,Ioa31,838 6 2.... ...... ...... ......

Cvington,K 59,623 11 1..................2....
CubradMd.........26,686 .6. 2...

DallasTe . ...... 129,738 30 2....................2 1
Danvlen .............32,969 2A.......1 1...I....... I

DaePOrt Iowa.... ...... 49,618 .. ..... ...... I ..........

Dayon,Oi....128939...=m 39 1...... ... I... 3 2
DetrD..........41,483 12. 1....

Denv'rCol............26,439 53 5... 10: 6........7
Des Mo............. 104,052 . 1

.......... ... ...........
Detrot........... 619,648 161 33 4 70 2 -22 .... 64 19Dover,NW. H.......... .. 13,276 2.............................

DuBols,Ps.......... 14,994 .... ... ......1. 1..........
Ioa.......... 40,096...... 1. . . . . .1... ...... ......

Dab it. ........... . 97,077 20 2.... 7........... .3 1
ID ra..........26,160 1.... ...... .........2.
EAstCiAgom.........30,236 3.... ...... ...... ......

Eastcsz,Pa ..........30,854 10 .... ...... .........3....
NI......... 43,761 4.1..... ... 1.... ......

L?9R.I.......18,485.... 2.... ...... ...... ......

East St. Louis Ill. . 77,312 10' 2.... 21... I...1 ...

EauClaime,WE . 18,887 ........ .........2.... ......

F, ....... 28....... 362 4....... 8 .................
39 N ..... 880 3....1.... ...... .....

y........ 38,272 10 11 1... 1 1...1...IEPaso,7Te...........66,149 33 ...... .........1. . 5 5

Eumka,C.IIL.~...... 15,142.4...... ...... .........

1Populaton Apr. 15, 1910.



3Lo
DIPJ*TIIBUJA, A 8SLES SCARLE fY A &tU

CMy RqrWts Weeki bs4d July l19, 1O196-Contued.

Populsa- Diphtheia. Measles. Scer.t cTulir-.
tio!asOofTotal fee. clss
July1,1917 deathsb -

City. (estiniattd ~~fromsirCity. ~~b UJ.S. all A . , . si .

~~~~~to .9 V; U; AB t t )|R*mens'uscauses. .0-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I~~~~~z I3 cnC

Evanston, Il....................
Everett, Mas...................
Everett, Wash...................
Fall River Mass .
Fargo, N. it.
Fa ; Pa....................
Findlay, Ohio...................
.Fitchbwsrg, Mass.................
Flint, Mich..
Fond du Lac Wis...............
Fort Dodgo, tow ...............
Fort Wayne, Ind...............
Fort Worth, Tex ................
FraMnulgha, Mass..............
Freeport, Ill.....................
Fremnont, Nebr..................
Fremont, Ohio..................
Galbturg, DI....................
Galveston, Tex..................
Gloucester Citv, N. J............
Gloversville, N. Y.............
Grand Rapids, Mich...........
Great Falls Mont.
Greeley, Cojo.
Green Bay, W...............
Greenfled Mss..............
Greensbo, N ..............
Greenwich an..............
HeokensaciH.N .....J .
Hammond, hid.................
Harrisburg, Pa..................
Hartford lon..................
Haveril, Mass..............
Hazlet, Pa...
Highland Psrk, Mich............
HobokenN.
Holland, Vich ..................
Holyae, M .................
Hoquiam, Wash.
Houston, Tex...................
Hudson, N. Y...................
hndepenldenre, Mo................
Indianapolis, Ind................
Ir , Ohio....................
Irvington, N. J..............
Ithaca, N.Y........
Jamestown, W. Y.............
Janesville, Wi.................
Jersey City, N.J ................
lohnstown, N. ..................
Jpi,Mo.

Kalaaoo Mich................aN .ke ....................
s City Mo................

Koarny, Nd...................
Keeno, N.H-I

Knoxvill Tea
Kokom, Ind.
Lackawanna. N. Y.
LA Crosso, Wis .
IA Fayette, nd ..
LakCwood, Ohio.
LaMNer, Oid ......:1

LAnaer, Pa ...........,.Lawronoe, Keas.........[ Mwrnu.ce,a..Leomistr M 1s
Lexington,i1
Lima, Ohio. lLiioi Neix. .
Little Rk, 4dc .. ... 1

29,304
40,160
37, 205
129,828
17,872
10, 190
14,858
42,419
57,386
21,486
21,039
78,014
109,597
14, 149
19,844
10,080
11,034
24, 629
42,650
11,375
22,314
132,81
1 13,948
11,942
30,017
12 251
20, 171
19,594
17,412
27,016
73,276
112,851
49,180
28,981
33,839
78,324
12,459
66,503
12,230
1168,78
12,898
11,964

283,622
14,079
16, 710
16,017
37,4.31
14,411

312,567
10, 4178
83,400
80,40814,372
306'816

10,725
32,83
9, 112

31, 2
16, 219
31,835
21,481
23,813
16,06
51,437
12,477
10w,9
21, 36
41,997
37,14
48,867
58,718

7
2

........

........

........
3
10
6
2
1

20
19
7
5
5
3
6
9

........

....ii.
8
S
6
5
5I

....i.

,.....
6

.... .

....

9
......
......

3

......1...

............

......

.....I

......

......
......

13
6

.... ..
2

4
......
......
......
.... ..

......

....i..
10

10..
......
......
......

.....

......

..... .............l. ......
33 6 1 ......
9 3 ......1.

.. .. 1 . - 3
9 11 2 5
8 2 .. ......
2. ..... ......

14...... ....
........ ...... ...... ......

20 2 .... ......
6 ... . ......

8... 1
65 8 1 6

. .. . .. . ,. . .. . . .. ...

11....... 3
4... 1 ... .,.1

, 25 .. 9........... .....i1,.
4.... ...... .....
11 ... 2
6 1 ..... .....
71 3 2 70 1 .,,. 1

.,........ ...... ..........

6 2 . 6....G

1

.. .. 1. ...... ......

b.... .,......
.....- ,-..

...... ..,..; ......

.,..,. ......i1 21

....... ...... ... ...19 2 5~~~~
I ...... ...... ....

18 2 ...,-...
1 16 .,.-1

12 2 .^.. 51

IFopuitou Apr. 15. 1i90.
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1811 Augut 8, 1919.

HEA, MEASLES, SCARLET FEVER, AND TVUBECLOSIS-Contd.
Caty Report for Week Eiaded July 19,1919-Continued.

City.

anport, hd.................
1o6 Beach, Calif.........

Branch, N. J.............
hio....................

Los Aees CaJif ..............
ivil, y................

Mass..................
Mich................

Lychburg, Va.................
ynn, Mass....................

KKelCecsport, Pa.................
Macon, a......................
Madison, Wis............ ...
Mahanoh City, Pa..............
Maiden, ss.........
Manester, Conn...............
lanheter, N ..............
towoc Wis...........
kato, Mnn........

Maruette, Mich.................iaYaId..................
Mum ,.ykoa................

uettc lAic ...............Martansburg W. Va.............
MnCity .owa.........

TedLena.;.............edford Wan..................
MXeirose iMa55...................
M emphs, ............

Methuen, Masss................
iddleto , N................ ...

Mfiddletown Ohio........
Miwa}ee, Wis.................
Mlneapolis,M1inn........

Misso maM Alt................
Mobile, W.k.................
Moe,. ..........
otgomery Ala ...........

MorantownV ...........

Nanticoke ...........

Natiok .Pa...................Nasha NH.>
Nash'vleTe........
N N.3.................
New Bedford,Ms.
New Britain, Conn..............

NewBrunswick N.3J...........
Newburgh, N. ................
NWburypot Mass.............
Ne aven,

...............New Orleans, La..............Newport News, Va..............

NdotR ...................
PsA..................

Newr York, N. ...........
Ngara Fals,N ..........
Nortl Va. .........
Nortwn, Pa..................
North Adams, .............
Northampton, Mss.......
North Atteboro, Mass....
North Tonawanda, N. Y....
Norwralk, Conn..........
Norich,Conn......
Norwood, Ohio.................
Oakland Calif.
Oak Pari, ...
Ogdenburg, N. Y..........

Popula- Diphtheriation&s of Total
July 1, 1917 deaths
(estimated from
by U. 8. all ACews causes.
Bureau).

21,338 2 ..1.
29,163 13 ... .....
15,733 1.... .....
38,266 10 .. .....
635 485 125 7

.240'808 59 1 ...

114,366 21 .. .....
10,566 3.......

33,497 13 .......
104,534 13 6.
48,2991.
46,099 22.
31,315 5.... .....
17,79.. 4.
52,243 11 ....
15,859 1. ......79,607 20 6.
13,931 7. ......

110,365 4..-. ..--
1,610 3 .........
19,923 7 6
1,285 3. ......

12,555 2 ....
12,IB84....
14 938 1.
13,968 ....1.
26,681 2..... ......
17,724 2............

151,877 10 4 ......
14,320 3...... ......
15,890 ......
16,384 7.

445,008 73 9 1
373448.. 15 1
19,075 11......
59,201 21 ......

27,976 1 1.
44,039 18 ......
14,444 2-......
13,410 4. ......

11,513 4. ......

20,709 .... 1
37,991 3 1....
23,811 .... 1.I...
27,541 9...... ......

118,136 36 ......
10,140 1. ......

418,78) 77 24.
121,622 22 2.
55,385 7 2.
26,855.1.
29,893 12 1.
15,291 4. ......

152,275 32 3.
377,010 128 3.
22,622 9. ......

30,585 6. ......

44'345 10 1.
5,737,492 1,055 186 12

38,466 10 1....
91, 148 ....... 1.
31,969 ........ ...... ......

22,019 5... ......
20.006 2... ......
11,248 1... ......
14,060 5... ......
27,332 ........ . ..... .......

21,923 1. ......

23,269 3 ...
206,405 42 1 .
27,816 7......
16,845 41......

1Population Apr. 1S, 1910.

. Mcasies. fever. culois.
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Agust 8, 1919. 1812
DIPTHE A, MEL SCARLET PEVER, AND TVERCUIOJ-.Out

City Reports for Wee Ended July 1X 1919.-Cmw ued.

City.

Ogden, Utah...................
Oil City, Pa.....................
Oklahoma City, Okla..........
Omaha, Nebr..................
Orange, Conn.................
Orange, N, ....................
Oshkosh, Wis...................
Parkersburg, W. Va.............
Parsons, Kans..................
Pasadena, Calif..................
Passaic, N.J...................Paterson, N. J .................
Peeksklll, N. Y.................
Pekin, III ......................
Peoria Ill.......................Pert}liAmboy, N. 3J............
Phdelphia, P ..............Phllpaburg, N. J...............Piqua, Oho.....................
Pittsburgh Pa..................
Plainfltef, N.J.
Piattsburg N.Y.
Plymout , M ...............Plymouth Pa................
Po m, (aif................Pontiac, Mich..................
Port Cheter, N. Y.............Potland, 1M e...................Portland Oreg.
PortsmoAth '(a,...Pottstown, a..................
Pottsvllle,'a...................
Poughkeepsie, N. Y.............
Providence, R. I................
Qicy, III......................
Qincy, Mass...................
acin Wis.....................Raliway, N. J..................Reading, Pa...................

Rodtands, Calif.................Rteno, N*v.......................Richmond, Va..................Riverside, Calif.................
Roanoke, Va....................
Rochester, N. Y..............Rockford, III....................Rock Island, III.................
Rocky Mount, N. C.............
Rome, Ga.......................Rome, N. Y..............
Rutland, Vt....................Sarmento, Calif...............
Ssginaw, Mich.................
Sint J h MoSant L=U s, io........Saint Paul, Minn................
Salem, Mass.....................
,Salem, Ore...........
SsttL ty, Utah...... .San Angelo Tox.

San i, ali.................Sandusy, Ohio.................San Frncisco, Calif............
Swata Barbara, Calif............Santa Cm, Calif...............
Sartoa Springs, N. Y..........
Saugus,maw....................
Sault e.Mao,EMich..........S&Vnnah, Ga................Schenea N Y....Y.........
S toe,V, ....................

Pioni ai >i Diphtia. Measles.
July 1,1917 deaths __(etimated from
b U.S. all

Bureau).

32,343 5 4...... .. .....
20,162 ........5............. 5
97,588 21 1...... 1.
177,777 36 2...... 2.
14,393 06.. ...... ...... ......

33,636 4. ...... 1.
36,549 1. . ...... ...... ...

21,039 5... ...... ...... ......

15,952 ..... .....
.

49,620 7...... ...... ...... ......

74.478 16 2........... ......

140,512 3 3 1... ......
19,034 5...... ...... .......

10,973 ........ 1...... ......

72,184 14 2 ........... ......

42,646 3. . ...... ...... ......

1,735,514 380 45 5 60 1
15,879 4 1.
14,2785 2...... ...... ...... ......

586,1 .. 12 ...... 12 ......
39,I 1713 .. ...... ......

24,330 2...... ....... ......

13,111 4 1'.':.'. .'14,001 2........ ..
19,439 i.1. ...

13,624 3 3 .. ......
18,00 7 3 2 1
1* lff 72 ...... ............. .. .....167270 2
64,720 11 - ...... ......305,399 67 7 . 3.
40,693 12 1 .... ......

16,9S7 .......-----......... 2.......
22,717 ........ ............ ......

30,786 8. .... ......

259,895 42 7 1......
36.832 11 1...... ...... .......39s022 4 2. ...... ......

47,465 10 1. 2.
10,361 2. ...... ...... ......

111, 07.... I. 1.
14,573 4 ...... ...... ...... ..... .

15,514 5..... . ..... .... . ......

158,702 44 1... 5... .
20,496 11 2 1. ...... .

486,22 4...... 1....... ......

264 714 43 5.... 4......
568739 5...... ........ .. ......

29,452 a...... ...... ...........

12,673 8. ' 2 ''
15,607 ..... 2.... ......

24,2.9 ...-... . .... .

15,038 4...... ..... ...... ...... .

68,984 19 .... 1......
55,469 8 1...... 1... .
86,49A ........ 3 1.

768, 630 165 37 2 24.
24645) 41 13 ...... 1.49'346 12 3 1. .....

21,324 s.... ......

121,623 26 9 2 1.
110,321 2...... ........... ...... ..

58,412 11 . ..
2D,226 5.3 .. .. :
471,023 104 8...... 4.

15,360 4. ........... ...... ...... ..

15,150 1 ............ ...... ...... ..

13,839 5 1...... . .....

10,210 .. ...... . ......
14,130 32 1.
69,250 25 2. ..
103,774 17 ...... 3. ..

149,541. 3.
1Population Apr. 15, IO

Scarlet Tbuber-
fever. culosis.
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1813 August 8, 1919.

"IHHRA MEUASES, SCARLETr FEVER, AND TUBERCULO3IS-Contd.
city Repots for Week Ended July 19, 1919--Continued.

Popula- Dihhra ese. Scalet Tuber-

City. ~(estiniated from
b U.S. all ~ . 2.

nss causes.U - _
Bureau). _

_ C.) A C.) A .

SetlWs.......... 366,445 .... 6.... 9....11 ..........Sa kIa,sP.......... 21,274...... 2 .... 12 ... ...... ......heatdoa, Pa .........29.753............1 .......... 2.
SiaFalls,S.Dak ....... 16887 3 1........... 21..........masse........Mas.... ,618 11 .... .........4....4.
otBendInd ......... 70,967 15 ....... 2 1...... ......

9outlbrldg, Mas....... 14,465 3.... ......... ...... ......Spartanbur~,S.C...... 21,985 7....1.1.. ...... ......

Spokane, Wash....... 157,656.... ... ... 8.... 4..........Springfleld,1l..... .. 62,623 16 ... ..1.1..Sprlngfeld,Mas........ 108.668 231... 11 3 2
Srgfeld, Mo ..........41,p169 14 ... ...... ...... ...... . 2

Springfeld Ohi.........52,296 ..... ............. ...... 1
Stamford ( .......o..n.31,810 ..... ......... .........2....Stetn ........... 15,759 .... ...... . 1 ... ............Steabenville, Ohio ........28,259 1....I...... ..............

toko,Calh-if.......... 36,209 6 1 .......... ......

S bryPa .......... 16,661.1... I .... 3 1...... ... ....Supeir i.......... 47,167 31 ....... .... 3..........SyracuseNY..........158,559 33 2'... :--- .- I 3 .... ...Tacoma,'We.h..........117,446..... 1.... 2 .................Ta..nt.....Mass..36,610 11.......1.I.................TerreHaute, Ind.........67,361 20 .....1 ...... ...... ......

Tiffin, Ohio ............12,962 4..........1......... ......

Toledo, Ohio ........... 202,010 30 1 .... 82 1 2 .... 10 6

Topeka, Kans...........49,538 15 2 ...... ........... 1Trentoi,N. I...........113,974 17
...

.... 17
1 1...

Troy,N.Y............78,094 14... ...............1 5 2TulasiOkla . 32,507.....I .1....1....Tusca~loosa,Ai........10,824 2 1 ....... .........2....Ujniontown Pa . 21,600 .... ...... ...... ......1....Vallejo Calif............13.803 2.... ......... ...... ......Wacoo,ex.:34,015 9.......
Waltham, mass..........31,011 5..1. ...

..

Washington, D.C.........369,282.10...i 2 3 ....8 ...51Washington, Pa..........22,076..... 1 ...1.I...............Waterbury,Conn.........89.201 1 4.... 2.... 2.... 3.
Watertown, Mass..........15,188.... ...... 1.... ......WatertownN Y . 30,404..... II...1.. 1....Wausu,Wis...: .19,666 3.... ...1.... 1..........West Chester, Pa .........13,403..... 3........................Westfield, Mass..........18,769 3.1.. ...... ...I...1.I IWestHBobokren N.J.......44,386 2 3 ....... .........3....West New.YorI~, N.JI.......19,613 2............................West Orange,N.3J........13,964 1 1 ..................4.jWheeling, IV. V....... 43,657 9.... ...... ...... ...1....WhitePlalns,N.Y.......23,331 6.... ...2. 1....3....Wichita Cn.........73,597 22....................... 1 1
Willrsaepa.........78,334. .. 2 ... ..1. 1.....2....Viimpr a . 34,123 ..... ...... ......1. .........Winigtn,95,369 28 .........................4Wimntn N. C.........30,400 13 .... .....

I nhese Mas10,812 3....nston.S-e,NC33,136 15... ..
.....2...

inthropMasa ~~~~~~13,105 .... ..1. 1...' ....Woburn, fs........ 16,076 3................... .....Worcester Mass... 16,0 4 .... 1 7 .... 1 ..Yakima22h16,1068 ..... 4... 14..2.........YonIk;e5N.Y.......... 103,066 19 2 ....I...... .5...3'York,Ps..... ".. .. .52,770 . 2.... ...... ............YToungstown, Ohio ........112,282 24... ...........2 ....3.4Zanesiville, Ohio..........31,320 8. . . .1.... ...... ... ......



FOREIGN.

CUBA.

Commuicable Diseases-Hab

Communicable diseases have been notified at Habana as follows:

June 1-10, 1919. Remon.
Disese. t

Now mentDeaths June 10,

Broneho-pneumonia ....................................................... 5
Cerebrospinalr 4mengitis ..1................. . . ..........
Diphtheia ....................................................3 1 6
1,6pArosy---- ---------------------............................................. ...... .... 9.

.....
.217ns.ri ............................................. ........ ..... ........ .. ..

MONA M ............ . . . . . . . . . . . . . . . . . . . . . e I . . . ...I
Paratyphoid fever ............ .............................. .......... ........ 2

Scalt ceIr.............................. .....
.... .... .
161T"hoid fever .......... 6...... v::. ..... :.... : .::: ..

V'afteella ....... ... .. .. .. . . .. ........ ....... . .....

. _ . . , _ .~~~~~~~~~~~~~~~~~~~~1

1 Foreign. 2From the interior 13; foreign 1. £From the interior 20.

GREAT BRITAIN.

Plague-LiverpooL

A fatal case of plague occurring in a dock laborer was reported
July 30, 1919, at Liverpool, England.

GREECE.

Influenza-Saloniki.

Influenza was reported present at Saloniki during the first week i
June, 1919.

PERU.

Restrictons for Vessels Calling at Paita.

According to information dated July 31, 1919, regular west coast
steamships traversing the Panama Canal were authorized, July 20,
1919, by tho Uniited States Public Health representative at Callao, .
Peru, to call at Paita, Peru, the vessels to anchor one and one-half
miles from shore and to take on cargo, not passelngers.

PHILIPPINE ISLANDS.

Clpiera-Manila.

Cholera was reported epidemic at Manila, July 28, 1919.
(1814)
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8IPAN.

nluflOua-Jauar4ue, 1919.

Infhlenza has been reported in cities in Spain as follows:
Almeria.-(Population, estimated, 49,000.) Present from May 18

to 31, 1919, with 12 reported cases.
Bareelona.-(Population, estimated, 800,000.) Present in Bar-

celona and the s rrnding country during the month of January
and the first week of February, 1919. During the second week in
February influenza was reported present in epidemic form with 7
fatal cases, during the third week with 6 fatal cases, and during the
final week writh 57 fatal cases. In March, 273 fatal cases were re-
ported and during the first two weeks of April and from April 16 to
June 11, influenza was reported continuously present.

Bilbao.-(Population, estimated, 102,508.) During the naonth of
January, 1919, 25 fatal cases of influenza were reported; during Feb-
ruary, 20 fatal cases; March, 19 fatal cases; April, 19 fatal cases;
May, 12 fatal cases; June 1 to 10, one fatal case.

Cadiz.-(Population, census, 67,306.) During the month of Janu-
ary, 1919, 33 fatal cases were reported and during, month of April,
1919, 12 cases.

Madrid.-(Population, estimated, 634,253.) During the month of
January, 1919, 167 fatal cases of influenza and 67 of pneumonia were-
reported; month of February, 153 fatal cases of influenza and 53 of
pneumonia; month of March, 236 fatal cases of influenza and 47 of
pneumonia; month of April, 74 fatal cases of influenza and 28 of
pneumonia; month of May, 37 fatal cases of influenza anid 21 of pneu,.
moma.

Maklga.-(Population, estimated, 142,000.) During, the months-
of January and February, 1919, 58 cases of influenza vere reported;
durinig two weeks in March, 70 cases; and from April 10 to 30, 28
cases.

Tarragona.-(Population, estimated, 23,950.) A rbnewall of in-
fluenza was reported at Tarragona during the week cnided February
15, 1919. Tlle disease continued to be reported present in the city
and surrounding country to March 15, 1919.

Valencia.-(Population, estimated, 243,057.) Influenza was re-
ported through the month of January, 1919, with 149 cases; in^
February, with 67 cases; from March 1 to 26, 42 cases.

Vigo.-On January 25 a few cases were reported in the district of
Vigo, and on February 1, a few cases.

1 Reported present Aug. 13, 1918.
-

18u;
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SW'IZERLAND.

Influenu-Zulcl-januWa May, 1919.

During the week ended January 4, 1919, 432 cases of influenza were
reported at Zurich, Switzerland. During the two weelk following
-no new cases were reported but during the week ended January 25,
1919, 127 new cases were notified and from January 19 to May 31,
1919, 3,472 cases. The report for the week ended April 4, 1919, has
not been received. Population about 212,000.

UNION OF SOUTH_AFRICA.
Influenza-Cape Town.

Influenza was reported present at Cape Town, Union of South
Africa, during the four weeks, ended May 30, 1919, with 17 cases, of
which 10 were of Europeans. (Population, 172,050; European,
89,700.)

'CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.

Reports Received During Week Ended Aug. 8, 1919.'
CHOLERA.

Place. Date. Cases. Deaths. Remarkm.

India:
Bombay ......... June 1-7........... 21
Rangoon ........ ..... . do.15 8

Indo-China:
Cochin-China-

Saigon .. May 18-25......20...2 18

PLAGUE.

Ecuador:
Guaaquil. ......... June 16-30 ...... 21
Posorja ........ -..do............. 1

Great Britain:
Liverpool ............ July 30 .1 1 In dock !aborer.

ndia.Jun 1-7 1919:Cses,58....... .................... ........ . "I'll", June 1-7,1919: Cases,5 li;deb
491.

.. ............ June 1-7 .17 16
K................... Jiine 15-21 .10 11

RaJndoC& ............ June 1-7. 5 5

Coebin-OCbina-
Sigon ............. May 19-25.4 2

Meootamia:Bagdad .................... May 31-June 6.... 50 45

SMIALLPOX.

Cal
Nova Scotia-

Halifax ......... July 13-19 ....... 12 ...... Couites: Antigonih Hailf,aHqts (East and West)1 an
Lienburg.Ontario .... . . . ........ .... .......... Ju -30, 1919: Cases, 68; deaths,

Quebec ...... July 18-19 ...... a
Itom medical officers of the Publi HoaMhServI American consuls, and other sources

.-.Au.O&O 16 191914
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CEXOLEA, PLAGUE, SMALLPX, TYUS FEVER, AND YELLOW
F3VR-.ofntnu1ed.

ALLX-contntwred.

=Vte. Cases. Dteths. Rmarks. ff

Ceylon:
Colombo.................. May 25-31 ......... 1 ........ Cfty c.

E,,,,,,,,. , ,,,,..............PFeb.1w-Mar. 4.... 64 3
F in la n d ... ............1........ .................... .................. May 1-31, 1919: Cases, 140.

Abo Och Bjorneborg....... May 16-31 .. 3..........
. .p. .o... ..... 3. ...........33

Nyland . ....do... ...... 6.
St. Michael ... ..... do.25..........
Tm i--.... ... ... ... do,.......... 6 ....

Vasa ....................... ...do ........... 3.

Viborg ....... ..... do. . 64 ..;;.;.
India:

Bombay .... J 1-7 .. 45 30
Karachwi. . Je lfr-2.... 3 1
Rangoon ... .... June 1-7.13 8

Mexico:
San Jeronimo ............ June 17-30......... 5 ........ In State of Oaxnrn. FYfty kilo.

mter' from Sa!t Crulz.
Siberia:

VIAlsivcstok ............ May 1-31........... 214.
Spain:'igo ... Apt. 12 ............ 2 ....... Prom vel. Mar. 22, 1919:

Present in vllages in vicinity.
Tunis:

Tunis ..... June 23-29 ......... I.....1

r Am~~~~~~TPUS FFEt

Egypt: ~6Cairo ............. FRob. 19-Mar. 4 37 | 61
IPort Said .......... .... do ........... 3 1

Finland ....................... ..... May 1S-31, 1919 Comes, L
Provinc-

Nyland ............. IMay 16-31......... .......1
Japan:

Nagasaki ............. 'June 24-29... ..........

3agdad .....................May 31-June 6.... 4 2
Siberia:

Vladivo-4to' ...... a..May 1-31 . 67.

T1BLLOW PEVBIL

Bra0l,f .. ...--....... Reported July 29, 1M1, seriously
Bra<iI.*^. - prevalent in States of Bahia

l _ ~~~~~~~~andPerna-mmeoc.

Repot Received from June 28 to Aug. 1, 1919.
CHOIZRA.

Place. Date.

Ceylon:
Colombo ......... Apt. 20-26...

China:
Camton .. June 8-21.
Foochow..... 1. July 3 .......:
Bwatswr.. ... . ; -Jan 2-21.

Indi8:
Bombay........ - Apt. 28-May 31...
Calcutta.. .. 4-31.........

Madras ......... 2...
Rangoon ........ Apr. 28-May 31...

Indo-China:
Cochin-China,A -

Saigon .........Apr. 21-Jupue 8....

Casj Deahs.

10

10
. 8.....

........

I 27
.....4..

.1B

..........
3

......iii.
1

45

Remarks.

134 1 City and distriot.

I _-E

.,1
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER AND YELLOW

FEVER-Continued.
Reports Received from June 281. Aug 1, 1919-Continued.

*CHOLRA-Continued

Place. Date. Cases. Deaths. Remwrk

apado s. ands ........ uly 14............ 40 In one illag.
1ASt J V....... 14. . Apr -May 2, 1919: Cas, 553;

Srabaya ............. Apr. 23-May 20 d83 ts 459.
Mid-Java....................................... .................. Mar. 28-Apr. 24, 1919: Cases,

Sainarang .... M. 28-Apr. 24.. 75 74 1,595; deaths, 1,225.
West Java ..................................... ........M........ May 2-June 9, 1919: Casm, 70;

Batavia ........ MMay 2-June 5 12 dethg, 43.
Persia:

zArdebil. .... May 2 .......... ........ ..... Present.
I .Enzeli.... . Apr. 23....KRhorram-Ahab .......... y3............. ................. Outbreak.

Mianedge .. Apr. 28.................... ..... Do.
Zind,an ............. Apr. 21-May 4 . .D..... 4

|PhiUppine Islands:
Manila.............. Apr. 26-May 31 7 2
Provinces. . .................................... .................. May 4-24, 1919: Cases, 567;

Batangas ............ ay 4-24.25 23 deaths, 383.
Bulacan.....................do. 48 25
Cebu......................do.162 84
La ................g.....do . 2 15
Mindoro.....................do .19 14
Misamis.....................do .9 2
Pampenga ..................do .166 131
Tayabas ....................do .118 89

Provinces. . ..................................... ................. June 1-14, 1919: Cas, 164;
Batangas ............ June 1-14 . 25 19 deaths, 117.
Bulacan.....................do .32 19
Cavite ............ June 814.7 2
Laguna .... ..... . do......... 5 6
Nueva Ecija........... June 1-14 . 10 7
Pampanga .......... . do .48 38
Pangasinan............ June 8-14 .9 5
Tayabas .... ..... do .22 17

8iam:
Bangkok . Apr. 13-May 17............ 63

PLAGUE.

China:
Canton.....................

Foochow ..................
Hongkong..................

Ecuador:
Posora.....................

Egypt.........................
citleo-

Cairo...................
Kantarah..............
Port Said..............
Suez...............

Provinces-Assiout................
Beni-Souef.............
Fayoum..............
Girgeh..............
MKenoufla..............
Mineh.................

Hawaii:
Paauhau...................

India...........................
Bombay...................
Calecutta....................
Karachi....................
Rangoon...................

Indo-China:
Cochln-China-

Sgon.................

May 25-June 21. - |---.--

Meay18-24 ....:1
.......June 15-28......... I... 2....33

June 1-15..........

May 15............
June 19-20........
May 1-4...........
June 6-11..........

May 17-June 24...
May 19-June 21...
May 18-June 21...
May 15-June 25...

June8-24..........
May 24-June 25...

July 19..........
....................
Apr. 28May 31....
May 131.........
May 18-June 14...
Apr. 28-May 24...

Apr. 21-May 18..

..4.....

1
3

80
6
8
3
5
29

........

242
....ii.

41

..........
1

2
2
3

41
5

7
4

11

..........

166
30
120
49

14:.

Present Apr. 27-May 10, 1919:
Cases,3; presnt May 24-June 7,
1919.
Do.

Bathing place 65 kilometernfrom
Guayaquil.

Jan. 1-June 25, 1919: Cases, 638;
deaths, 39.

2 Europea.L Septicemic.

APe. 27-May 31, 1919: Cas,
',223; deaths, 5,741.

0 -and dlstrict
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CHLUA:, PLAUt-: M1ALO1, PS FBYERv AND YEFJL0W
FFV1- dUM.

*3.wb_ Reei1ed-from June28 to-Aug. 1, 191-Contin de;
PLAGUE-Continued.

Plane. Date. Cases. Deaths. Romarks.

Japan:
Yokohama................. June 1 1 I

Java:
East Java .................. ..A .... pr. 8-May 20, 1919: CVw, 77;

Surabaya....... Apr.3M....... 6 deaths, 77.
Mesopotamia:

Bagdad ........ A 19-May 16 ... 267 201
Bas ...................... 3-1.... 89 Including suburb of Ashd . To-

tal from date of outbek to
May 19, 1919, 288 ses.

Siam:
Bangkok................ Apr. 27-May 17.... 2 2

Straits Settlements:
Singapore ................ Apr. 13-26 ......... 2 1

On vessel:
S. S. City of Sparta......... Apr. 19-21 ......... 1 1 From Bombay Apr. 3, 1919; case,

a soldier; at sea.
Do..ay 13-17......... 1 1 At Liverpool; case, a native

member of the crew. (Public
Health Rcports, June 27, 1919,
P. 1463.)

SMALLPOX.

Arabia:
Aden......................

Austria........................
Salzburg.................
Vienna.....................

Azores:
St. Michaels................

Brazil:
Bahia ................

Canada:
British Columbia-

'Vancouver ............
New Brunswick-
.._..1.....n.........

Moneton...............
Nova Scotia-

Cities-
-Hallfax............

Sydney.....
Counties-

Atoignish.........
Cumberland........
Guysborough.
Halfaa.
Hants........

Ontario-
Province...............

Hmitn........
azwwieh...........

Ottawa.......
Peterborough......
Walpole Island.....

Prince Edward Island-
Charlottetown.........

Quebec-
Montreal...............
Quebec................

Saskatchewan-
Regina.................

Ceylon:
Colombo...................

China:
Amoy............
Canton.................
Chefoo....................
Ch gk................
Foochiowr..................

................
N mig.................

May 13-19.........

Mar. 9-Apr. 5.
.....do.

June 7-20..........

Apr. 20-May 3.....

June 15-July 5....

June 15-21.........
July 6-12.........

June 15-July 12....
June821.

Jlme 28...........
.,...do............
.....do.
.....do............

.................
June 29.July 5....
May 1-31..........
June 15-Jtly 5.-
June 15-21........
May 1-31..........

July 8-10.........

Jume 8-28..........
June 29-July 12...

....................

May 1-24..........

.ay 20-June 1....
May lJuse 21 ...

Mae4-June 14....
y,18 31.... .....

5i4une 1

.........

.........
17
17

.1
2

1
1

3

,........
,.......
........

.........

........

14
4
4

42

6

to

5

3........

........

...' ....

,.......i
.......

,.....
..........

..........

..........
. . ...

..........

..........

..........

..........

..........

..........

..........

....... ....

..........

..........

..........

..........

..........

Mar. 9-Apr. 5, 1919; Cases, 92.

Present.
Do.
Do.
Do.
Do.

May 1-31, 1919: Cas, 98;
deaths, 2.

Township in Kent County.

)Cent Cotmty. Islnd in Lake
St. Clair. Among Indhi .

June 8-14, 1919: 10 eos. On
ineomning vessels.

Jan. 1-Apr. 30, 19W. e, i;
deaths, 1.

Do.
De.
Do.

Do.
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oCHO1LRA, PLAGUE :YIHFBVTRS AN) Y WLLOW

R epet dRecfr .M 4uae 26 to. Aug 1, 1$ -e 1 aUS. d.

SA1LPO.x-ContInued.

P_ac Date. |Cases.Jh. I R rka

Ghsen (Korea):
Cbmp..................
ru ..- - - - - - ...-- - -
.eu.......................

Ceadbo-Slovakla:
Prague.....................

Eexandria ............-...

nlm
C r.......... ..... .......

Provhsea-
Abo Och B;orneborg...
Kuopi o............

Nyland ........

Tavaste..........
Vasa..................
Viborg................

Prance:
Marsie................
Paris.......................

Great Britaii:
Ca-iff... .................
Dundee....................
Glasow....................
Lno.....................

Greeac:
Salonii....................

India:
Bombay...................

..............
Karach...................
Madras..................
Rag u...................

IndoC.:
Cochin-China-

Saigon.................
Itay:

Leghorn....................
Mesn ....................
Milan....................
Milazzo....................
Naples.....................
Pa ermo....................
Turin......................
Venice.....................

Japan:
Kobe.......................
Naoya....................

wan....................
T9Qko.....................
Y kama.................

Java:
East Java..................
West Java .......

Ba4via ......
Manchuria:

....................

Mexico City................
Piedras Negras.............
Vra Cru................

Newfoundland:
St. Johns...................

Apr. l-May 31...
.....

..... ....

May 18-June 21.

May 14-June 24..
Jan. 2-28.........

Apr. 16-May 15....
.....do.
......do.

..... .do.

.....do.

......do.

..... ..do

May 1-31....
May 11-June 21...

June 16-July 5....

June1-7.
Juic8-21.
May 25-July 5.....

May 15-21.........

Apr. 2&-May 31....
lfy 4-31. ..--
May 4-June 14....
May 18-24.........
Apr. 28-May 31....

Apr. 21-May 18....

Jume 16-22.......
June 1-21.........
Mar. 1-Apr. 30....
June 1-7...........
June2-22..........
May 2-Jtine 20....
May 18-June 22...
May 26-une 1....

May 4-31..........
June 1-7..........
May 21-June 17...
May 1-June 5.....
May 26-June 1....

Apr. 18-June 5....

May 13-June 2....

May 24-30........

June 1-July 5.-
June 22-28.........
July 6..1 .........

June 13-July 4....

PhilippineIslands:lanila ............ .... May 11-17

Opoto...........p. June2-14.
Prtuguese East Africa:

Leurenco Marques.......... Apr. 1-May 31
Slberlav

Vladivoto .. t....... June 8-15.......

19
294
3

11

233
17

........

5
12
3
26
24
4

132

I ........,12

5

12

........

394
.........

23
.149

11

1
13
20

96
39

4
2

48
1
9

2
1

........

3

1

20
2
2

3

1

17

9

81

.........

.........

.........

.........

419
353
16
11
67

4

..........

..........,

1
79
5
1

.........

17
1

..........

..........

..........I

..........,

2

..........

2.........
..........

... *......

9.

1

I

III Apr. 16-May 15, 1919. C(ses, 217.

City and dittrict

Province, June 8-21, 1919: ,Cas
23; deaths, 3.

Entireisland. .'.

Apr. 915, 1919: Cases, 1.
y 2-June 5, .919. Cases, 419;
deaths, 8L

June 13-uy 18, 1919: Outprts,
31 cs.

.1..

i

r
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OUOLEZ ?LAUU 8SMALLPX,ATYPZUS FRYNR, AND. YELLOW
FRVUR"-..Oftff2W&

Umpsrltge.Id ftm km 28 b Aug.1,sp119.4)wiaV6d.
UMALLPOX.-.C 'atintae&

thee.- Dates. Cases. Deaths. Rem ks.

Spain:
A lmeria .................... May lSJ4me 16... 48S

Barcelona......e May 15-Jne 19... 3 6
B i.bso. May 1-10.......... 1...1Cadiz .. Apr. 1-May31.............

Madrd.Ma..... way 1-31.......... 3 .........

Vale ........a..... y 11-June7.. 174 12
Straits8ettlements:

Singapore........... M..Mar. 24-May 10.... 4 2
Tunis:
Tunis .... June 15-21..... ......1.. 1

On ve3sels:
S. S. Eastern.Aprn..... Apr.25-26 2 1 Deathatsea. Seendcoelanded

at Woodman's Quantine
Station, Fremantle, Australia
Apr. 29 Vel fom ngland
via Egypt and Cokombo.

S. S. ICaro ...... Apr. 19 ............ 1. . Landed at Corombo. Vessel
from the United Kingdom via
Egypt and Colombo.

8.8. Khyber ....... Apr. L0-May 4.... 4 .......... From Llverpo, via Port Said,
Suez, and Colombo. One ase
landed at Port Said Apr. 10, 2
asses at Colembo Apr. 22, one
at uarsntine, Premnatle, Aus-
tr , NsyW 4, 1919.

TYPHUS FEVER.

Algeria:
4ioes......................

A........................
Vienna.....................

Changsha..................
Chosen (Korea):

,-C qnlo.............C_3e;nulpo.Fuan.....................
Seoul.................

Czecho-Slovakia:
Prague.....................

Egypt:
Alexandria ..............
Cairo.......................
Port Said..................

Finland........................
Provinces-

Abo Och Bjorneborg...
Nyland ................
St. Michael.............
Viborg.................

Germany.......................
Do........................
Do.........................

Great Britain:
Dundee....................
Glasgow....................

Greece:
S31oniki....................

Hungary. ...............
Budapest.................
Debreezin.

Italy..............

May, 1-31..........

Mar. 23-Apr. 5....

May 11-17.........

Anr. 1-May 31....
Apry 1i-ay3.....Apr. 1-May 31...

May 1-24.........

May14-June 24...
Jan. 2-28..........
Jan. 9-15..........
....................

May 15............
Apr. 16-May 15....
....do............
......do ..
Jan. 12-Feb. 22....
Feb. 23-Mar. 22...
Mar. 23-Apr. 12...

June 30-July 5....
June 8-July 5.....

May 15-21.........
....~................
Feb. 24-May 9.....
.....do..--- 'I'll

Genoa ....... . Iune 25-July 1.
Naples .......MMay 12-June

Venice .......: Apr. 27-June 14...Japan:
Nagasaki .................. June 16-22...

BSgdad ... . Apr. 19-May 30....

76
...... ....

9
1

54
4
79

.. 11
425
13
3........3
1
3
8
3

344
220
333

3
13

........

.........

42
........

62
50
58

2

S~~~~~~~~~~~~~~~~~~~~~~~~~~8 ..
.......... .Mar. 23-Apr. S, 191k Cases, 118.
..........

1

8
1

14

..........

236
2
3

.......... Apr. 16-May 15, 1919: Cases, 15.

..........

2

2
........ ..

6..
..........

...........

9
..........

20

Military.
Civil.
Civil, military, prisoners of war,

deserters.

Feb. 24-May 9, 1919: Cases, 258.

Apr. 28-June 8, 1919: Cases,
3,470-Austrian p r is o n e rs,
3,321; Italian soldiers, 82; civil
population, 67.

17 Austria prisoners.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS IFEVER, AND YELLOW

FEVER-Coutinued.
ReporWts Recived from June 28 to Aug 1,1919-Continued.

TYPHUS FEVER-Continued.

Place. Date. Cases. Deaths. Remarks

Mexico:
Mexico City......... . May 4-July5...... 211;

Newfoundland:
St. Johns .......... June 21-27......... 1.......... From vessl.

Palestine:
Jaffa..................... .................... ................... Oct. 22--Dec. 22, 1918; Cas, 8;

Portugal: deaths, 3
.0 ..... ...porto. ....... . .'.... June 1-15........ 62 ....

Siberia:
Vladivostok..uJune 9-15.......... 23.

Spai:
Barcelona ........ MMay 15-21 .................
Madrid ........ May 1-31 ..........1....... I

Tunis:
Tunis ........ May 24-June 21. 3 1

YELLOW FEVER.

ArarilBaha...................... Apr. 12-May 17 22 15
Ecuador.

Guayaqul ............... May 1-31 .1 1
Naranjito .................. Mayl-June15 21

Mexio:
Merida ..................... June 3D-July 28 17 7 State of Yucatan.

Peru:
Paita ...................... July 10-22 .8 5 Department of Piura.

Pia .........do......... 46 10 Do
Salvador:

LaUnion ........... July6............. 2.
St.Mil.............. June24July6.... 4 ....... 75 miles from city of San Sal-
San Salador ............. .do .......... 1 1 vador.

x.


