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BACILLUS PSITTACOSIS Nocard, 1893

Failure to tlnd it in the 1929-30 Epidemic in the United States 1

By SARA E. BRANHAM, Bacteriologist; GEORGE W. McCoy, Director, National
Institute of Health; (formerly Hygienic Laboratory) and CHARLES ARMSTRONG,
Surgeon United States Public Health Service

The recent invasion of psittacosis into the United States and
other countries has aroused new interest in "B. psittacos8s," that
menmber of the Salmonella group of bacteria which was found by
Nocard (1) in the marrow of parrot wings in 1892, and shown by
him to be lethal for birds and other laboratory animals when injected.
This organism has been isolated from sick or dead parrots by,

several investigators. It has not been found with regularity, how-
ever, and the only record of its having been isolated from a human
case of psittacosis seems to be the report of Gilbert and Fournier (2),
who found it both in the blood of their patient at autopsy and in the
parrot with which the patient was associated.
Sicard (3) found Nocard's B. psittacosis in the blood and bone

marrow of a parrot that was associated with five cases of psittacosis
in one family. Strains that seemed to be identical with Nocard's
bacillus were found by Eckersdorff (4) in the blood of a dead parrot;
by Bachem, Selter, and Finkler (5) in the blood and viscera of two
newly imported gray parrots which they had kept in the same room,
and which became sick soon after arrival; by Perry (6) from several
gray touracous, and (7) from other birds in an epidemic in the Lon-
don Zoo; and by Lignieres (8) from the bone marrow of a parrot
which had been infected with material from a human case during
the recent epidemic in the Argentine. Bedson, Western, and Simp-
son (9), during their recent studies, found one strain in a parrot
not known to have caused a human case; and we have received one
strain from Arnold (10) who isolated it from a parrot in Illinois
during this present outbreak. Krumweide, McGrath, and Olden-
l)usch (11) have found one strain in the course of their investigations
'From the National Institute of Hcalth, Washington, D. C.

83870-30O-1 (2153)



September 12, 1930

in a parrot in which the pathological findings were distinctly different
from those of their other birds, and which was not associated with a
human case. Elkeles (12) isolated a strain from a parrot whicl
sickened soon after its importation, and cites the reported cultivation
of a strain by Santillan from a parrot in Argentina.

B. psitWacosis has been reported by both Perry (7) and Bainbridge
(13) to be identical with S. aertrycke. Medical literature abounds
with reports proving the pathogenicity of S. aertrycke for many ani-
mals. It is the most common cause of food poisoning in man; many
epizootics have been reported among guinea pigs, rabbits, rats, and
mice; it has been isolated from sheep, calves, and canaries.

Agglutinins for B. psittacosis have been reported not infrequently
in the blood of patients ill or convalescing from the disease. Usually
these have been demonstrable only in very low dilutions, and do not
seem ever to have been found in titers higher than those Rosher (14)
found in the blood of normal people.
During the recent investigations carried on at the National Insti-

tute of Health (Hygienic Laboratory), a careful search was made for
Nocard's organism, both in parrots and in human cases, and also for
agglutinins for this bacterium in the blood of convalescents. There
can be no doubt that much of the material cultured represented true
psittacosis, since 7 of the 12 parrot carcasses and all 3 of the sam-
ples of droppings received from a distance are known to have been
associated with human infection. That psittacosis was successfully
established experimentally in parrots and parrakeets in the laboratory
is indicated not only by the illness and death of the experimental birds,
but also by the occurrence of 11 characteristic cases among the labora-
tory personnel during the time of these experiments (15).
The bacteriological studies were made from the above-mentioned

12 parrot carcasses and 3 samples of droppings from parrots ill of
psittacosis, from 4 parrots and 8 parrakeets in which infection was
produced experimentally; from blood, sputum, urine, or feces from
4 human cases of psittacosis; and from the organs of one fatal
human case, as well as from 12 normal parrots obtained for experi-
mental work.
The localities from which the parrot carcasses and droppings were

rpeeived, information concerning their association with human cases
of psittacosis, and the materials taken from the birds for bacterio-
logical examination are listed in Table 1.
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TADBLU 1.-.TM utte-and source of materials shipped to the National Institute of
Healh (Hyienic Laboratory) and studted bacteriologically

Identiltlon and
source

A. Baltimor, Md

B. Zanesville, Ohio_

C. Miami, Fla- -

D. Crisfield, Md.

E. Baltimore, Md - -

F., G., H. Tolodo,
Ohio.

I. Bangor, Me-

J. Trenton, N. J-

K., L., M., N. Rose-
bank, N. Y. Quar-
antine station.

Material received
I

Parrot carcass-

_-do-- -

Combined drop-
pings of 2 par-
rots.

Parrot carcass.

Parrot droppings.

Parrot careass

_-do-- -

do--

_-do--

Date re- Associated with hu-
ceived man cases

J9n 1Jan. 16

Jan. 18

Jan. 17

Jan. 21

---do

Jan. 27

Jan. 28

Feb. 17

Feb. 26

1 human case.

-do .

2 fatal human cases-.

1 human case-

Saveral human cass,
actual number un-
known.

At least 20 human
cases and possibly
a number more.

Unproved-

2 human cases--

None -----------

Material examined bacteri-
ologically

Heart, liver, lung, kidney,
bone marrow, small in-
testines, and caccum.

Heart, liver, lung, bone
marrow, small intestines,
and caccum.

Droppings.

Heart, liver, lung, kidney,
bone marrow, and in-
testines.

Droppings.

Heart, liver, bone marrow,
and intestines.

Heart, liver, lung, kidney,
bone marrow, intestines,
and peritoneal fluid.

Liver, lung, muscle, bone
marrow, and intestines.

Heart, liver, lung, muscle,
bone marrow, and intes-
tines.

The experimentally infected birds which were studied bacteriologic-
ally, their treatment, the number of days between infection and death,
and the materials cultured are listed in Table 2.

TABLE 2.-The nature and source of materials studied bacteriologically from
experimentally infected birds

No. BW lTreatment |
Number of days Material examined Remarks

No.Bird Treatment ~~between infec- batrogilyNo. Bird Treatment ~~tion and death batrogcal

Parrot No. 4 Exposed to droppings 11 days-
Of C.

Injected intramuscu-
larly with emulsion
of organs from car-
cass B.

do - -

Injected subcutane-
ously with emul-
sion of organs from
parrakeets No. 1
and No. 2.

Injected intramuscu-
larly with emulsion
of organs from par-
rakeet No. 6.

Put into a cage with
carcass B.

Put into a cage with
carcass A. After 15
days fed sputum
from human case
No. 1.

Injected intramuscu-
larly with emulsion
of droppings of E
and also with hu-
man convalescent
serum.

4 days--

6 days-

7 days-

13 days- .

28 days-

31 days after
first exposure
to infection; 15
after being fed
sputum.

8 days-

Blood and droppings
during illness; blood,
liver, lung, kidney,
bone marrow, mus-
cle and intestines at
autopsy.

Heart, liver, lung
bone marrow, and
intestines.

Heart, liver, lung,
kidney, bone mar-
row and intestines.

HIeart, liver, lung,
muscle and emul-
sion of organs.

Heart, liver, lung,
muscle, and intes-
tines.

do-

_ --do-- -

Heart and liver-

This bird was
killed with
other while
acutely ill.

Chloroformed
when prac-
tically mori-
bund.

1

3

4

5

6

8

8

Parrakeet No. 1.

Parrakeet No. 2.

Parrak-eet No. 6.

Parrakeet No.
10.

Parrot No. 5

Parrot No. 3--

Parrakeet J

..i
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TABLE 2.-The nature and source of materiale studied baderoicaUy from
experimentaUy infected birds-Continued

No. Bird Treatment Nubetweenoec- bacterialogeamlne Remarks
tion an dee4h baerogeay

9 Parrakeet B In3ected ntramucu- days- Heart, lver lung,
larly with a Berke- muscle a Intes-
field N filtrate of tines.
droppings of E.

10 Parrakeet HL- Injected intramuscu- 11 days- -- do.__
larly with emulsion
of droppings of E
andalsohuma con-
valescent serum.

11 Parrakeet D - InJected intramuscu- 14 days - ------do-- ._-_-_
larly with a Berke-
feld N flltrate of
droppings of E and
also hnuman conva-
lescnt serum.

12 Parrot No. 14-- Fed droppings of par- (M .do--
rot No. i

The 12 normal parrots obtained for expenmental work were
examined within a few days after their arrival at the laboratory and
before any work with them had been begun. Several of these were
studied again when they were autopsied after being experimentally
iiifected, viz, Nos. 3, 4, 5, and 14 (see Table 2). Both mouth swabs
and the droppings of all 12 birds were cultured.
The human cases of psittacosis from which material was obtained

for study were as follows:
No. 1.-A fatal case. Samples of blood, sputum, feces, and urine

were examined throughout -the course of the infection, and liver,
lung, and spleen were eOxamined after death.
No. 2.-Blood culture.
No. 3.-Blood culture.
No. 4.-Samples of urine and feces throughout the course of

illness.
Cases Nos. 2, 3, and 4 recovered.
Blood and urine were plated directly on glucose blood agar and

Endo agar, and small quantities were added directly to veal infusion
glucose broth. Bits of the various organs were smeared on Endo
medium and blood agar plates, and small pieces were placed in the
broth. Fecal material was emulsified in broth or salt solution, and
then the emulsion was streaked upon Endo and blood agar. With
feces, preliminary cultures in brilliant green broth were made, since
many of the bacteria ordinarily abundant in these materials are
definitely inhibited by brilliant green. These were subsequently
plated out upon the Endo medium. Sputum was streaked upon
blood agar and Endo. The mouth swabs from normal parrots were
streaked directly upon Endo agar.

After incubation of the plate cultures, small colorless colonies
were picked and inoculated on Russell's double sugar medium and
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on plain agar, or blood agar. Further study of these was made as
seemed indicated.
Four hundred and twenty-six colonies were picked. Approximately

100 of these were Gram-negative rods suggesting the colon-paraty-
phoid-typhoiddysentery group of bacteria. These were replated on
Endo medium to determine their purity and single colony cultures
were used for further study.
A number of cultures proved to be members of the coli and aero-

genes groups. Fifty strains failed to ferment lactose. Many of these
fermented no sugars at all and apparently fell into the genus Alcali-
genes. Others, giving a typical "paratyphoid reaction" on Russell's
double sugar medium, liquefied gelatin readily, and were identified as
belonging to the genus Proteus. Occasionally a strain of Pseudo-
mnonas (B. pyocyaneuss) was found. Seven cultures seemed at first to
belong to the Salmonella group; they produced a typical paratyphoid
reaction in Russell's medium and in litmus milk, and failed to liquefy
gelatin. But four of these produced indol abundantly and the other
three were shown slowly to ferment lactose after a week of incubation.
These last three bore. some cultural resemblance to Salmonella sui-
pestifer, since they did not blacken lead acetate medium, and fer-
inented xylose and arabinose very slowly and trehalose not at all.
But the slow lactose fermentation, a peculiar odor like that of decay-
in(r fish (probably due to production of tri-methyl amine), and failure
to agglutinate with any of the Salmonella antisera with which they
were tested, showed that these three strains were not members of the
Salmonella group. The agglutination tests were made with antisera
for "B. psittacosis", S. aertrycke, S. paratyphi (Para A), S. schott-
muilleri (Para B), S. enteritidis, S. columbensis, S. suipestifer, and
Eberthella typhi (B. typhosus) in dilutions of 1-40 to 1-3,200. Anti-
gens homologous for the sera used were well agglutinated, but there
was no trace of agglutination with any of the strains isolated from
the parrots. Throughout this bacteriological study we found no
strain of any member of the Salmonella group of bacteria.
Three cultures of B. psittacosis have been sent to us: One, which we

received through the kindness of the New York State Laboratories at
Albany, came originally from the Pasteur Institute in Paris; another
came from Dr. Lloyd Arnold, of Chicago, Ill., and was isolated by
h1im from a parrot during the recent epidemic; and the third was
received from Dr. Lignieres, of Argentina, South America, and was
isolated from a parrot which had been injected with material from a
human case. These three strains are closely related to each other and
to S. aertrycke serologically, though they differ in some of their
biochemical reactions. The strain received from New York failed
repeatedly to ferment maltose or starch, split trehalose and xylose
very slowly, and produced a much less marked degree of alkalinity
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In litmus milk than the other two strains, which seemed to be identical
in their action upon 24 carbohydrates studied.

Fifty-seven samples of blood collected from 45 different patients
at varying intervals from the second to eighty-fourth day following
the onset of symptoms were tested, in dilution from 1: 20 to 1: 640,
against two strains of B. pvittaco&i8 (one secured from New York State
Laboratories and one from Argentina), and one strain each of S. aer-
trycke, S. erderitidis, E. typhi (B.- typho8u), S. paratyphi (B. paraty-
phouS A), and S. schottmfilleri (B. paratyphos&u B.) (see Table 3).

Partial agglutination in the lower dilutions was secured with some
of the sera for one or more of the antigens. The presence of agglutinins
in such low concentration with this group of organims is not to be
considered of diagnostic importance. "Proteus X19" was tested against
seven of these sera with wholly negative results.
TABLE 3.-Results of agglutination tests using patients' sera and various antigens
[0-no agglutination in any dilution; 4+ =complete agglutination; 2+ and 3+ -degrees of agglutination

Num-
ber of

8am- dayspelm from "B. psitta-ple onset cosis,"sium- of ill- New Yorkbernest
taking

of blood

1 -_ (?) 0
2 2 0
3 f6 0
4 84 0
5 35 0
6 11 0
7 72 0

8 (?) 21 in 1-20

9 - 21{1+ in 1i40
10 _ (?) 0
11.-.- 22 0
12 --- 0

14.... (?) 0
15.... 81 2+ in 1-20
168... 6 0

17.... 13 0

is3--.- M? 0
19 ... 11 0
20.... 64 0
21.... (?) 0
22.--- 74 2+ in 1-20
23-- ) 0
24.... (? 0
25.... 53 2+ in 1-20
26.. 8 2+ in 1-20
27.... 11 0
28..- ) {2+Iin-20

1Not psittacosis.

"3. psitta- S t S. para- S schott-
cosis," Ar- S. aer S. enteri- (B. typho typhi mSsoeri teustryI k tidth mgentina trSkUids )By PaaA (Pars B) Xl,

0
2+ In 1-20

0
0
0
0
0

0

I+in 1-202

0
0
0
0
02
0
0

0

0
0
0

0

0
0
0
0

2+ In 1 20
2+ In 1-40J

0
0
0
0
0
0
0

0

in 1-20

0

0

0

0

~+ in 1-20

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0
0
0
0
0
0

0

0

0
0
0
0
0
0
0

0

0
0
0
0
0
0

0

0

0

0

2+ in 1-20

0
0
0
0.
0

2+ in 1-20

01

2+in 1-20

0
0
0
0
0
0
0

0 1
12+ in 140-

80-1601
0
0
00
0

0
0
0

(+ In120}
2+ in 1-40

0
0
0

2+ in 1-20
0

3+ in 1-20
2+ in 1-40

0
3+ In 1-20

to 1-40
2+ in 1-0
3+inl-20
2+ in 1-40

to 160
0

4+ in 1-20
0
0
0
0
0

4+ In 1-20
.3+ in 1-40
2+ in 1-80

0
3+ in 1-290

0
3+ in 1-20

0
3+inl-20
2+ in 1-40

0
0
0
0
0

0
0
0
0
00
0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

00

0

0

0

0

0

0
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TABLI 3.-ResUlt Of agglutinatiOn ts using patients' sera and various
antigens-Continued

"B. psitta- I "B. psitta-
co8ss" cosis," Ar-

New York gontina

a I

S. ser-
trycke

antodi- (E. typhi
Lidis

S. pars- S.shott- Pro.
typhi mIlleri tes

(Pars A) (Para B) X1i

__ _ _ II *I -I I -

0
0
0
0
0
0
0

0
2+ in 1-20

0
0

0

0
0
0
0

0
0
0
0
0
0
0

0
0

0
0
0

0

0
0
0
0
0
0
0

0
0
'0
0

0

0
0
0
0

0
0
0
0
0
0
0

0
0

0
0
0

0

0
0
0
0
0
0
0

0
0
0
0

0

0
0
0
0

0
0
0
0
0
0
0

0
0

0
0
0

0

0
0
0
0
0
0
0

0
0
0
0

0

0
0
0
0
0
0
0
0

2+ in 1-20
0

0
0

0
0
0

0

0
0
0
0
0
9
0

0
0
0
0

0

0
0
0

2+ in 1-20
to 1-0

0
0
0
0
0
0
0

0
0

0
0
0

0

0
0
0

J3 + in 1-20
t2+ inl-40

0
0

2+ in 1-20
to 1-40

0
0

3+ in 1-20
0

13+ in 1-20
3+ in 1-40[3+ in I-0f4+ in 1-20
L2+ in 1-40

0
0

2+ in 1-20

0
0
0
0
0
0

2+ in 1-20
to 1-40

f3+ in 1-20
t2+ in 1-40
2+ in 1-20

to 1-40
0
0

2+ in 1-20
to 1-40

0

0
0} 0
0
0
0
0

0
0
0

JO
0
O

3+ in 1-20
2+ in 1-40

0
O
0

0
0
0
0
0
0
0

}
0

0
0
0

0

SUMMARY

During the recent outbreak of psittacosis in the United States an

intensive search for the "Bacillus psittacosis" of Nocard was made
in the carcasses and droppings of parrots that were shipped to the
National Institute of Health, in experimentally infected and in normal
parrots and parrakeets, and in material obtained from human cases.

No strain of "B. psittacosis" or of any other member of the Salmo-
nella group of bacteria was found.
In 57 con.valescent sera studied, agglutinins for "B. psittacosis"

and other SalmoneUa bacteria were not demonstrable in dilutions
that could be considered significant.
We have found no evidence of the association of any member of

the SalmoneUa group of microorganisms with psittacosis either in

birds or in man.

Num-
ber of
days
from
onset
of ill-
nes to
takcin

do 'bllod

20
(?)
(?)
(?)

(?)
24
72

(?)
(?)

12

9
66
50
62
49
3
71
76
66
84

(?)

33
33
45

(?)
31

34

Sam-
ple

nuln-
ber

29--
30----
31----
32---.
33----
34----
35----

36- --.

37----
38- - -

39----
40-

41
42---
43----
44
44----
45-
47----
48---49-
50-

54-
55
56-

57-

0

0

0
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A COLLEGE COURSE IN CHILD HYGIENE
By E. BLANCHE STERLING, Acting Assistant Surgeon, United States Public Health

Service

The care and training of children is largely in the hands of women.
The mother prepares for the child's coming; she watches over his
infancy and guides his feet through the runabout preschool years.
When he reaches school age, she sends him to a school where most of
the teachers are women; and the parent-teacher associations are
overwhelmingly feminine in their make-up.

This association of women with children is a very close, and, in
early childhood, a natural one; therefore, any sound instruction in
child hygiene that can be given to the women of the country will
undoubtedly forward the cause of child health.
Not only do women care for their own children, but many of them

are interested in the welfare of all children. This is shown by the
programs of the various women's organizations, a very large number
of which have child welfare committees. Many of such organiza-
tions are concerned only with child welfare.

Volunteer organizations of groups of earnest women ready and
willing to work should be able to accomplish a great deal. The fact
that they do not always accomplish as much as they should is due
largely to the fact that the women have little knowledge of community
hygiene and its relation to child hygiene. Without such knowledge
there is likely to be duplication of effort, failure to utilize the means at
hand, futile struggles with an incomplete program, and the haphazard
results of isolated effort. The training of these intelligent women in
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the principles of public health in relation to the health of the child
would turn this stream of misdirected effort into channels of wide
usefulness and accomplishment.

It would seem that one of the best fields for this training is to be
found in the high-grade women's colleges of the country. These
institutions turn out a body of women with trained minds who would
naturally become leaders among the women of their several com-
munities. With their senior and graduate students taking such a
course as that outlined below, the growth of the child hygiene move-
ment would receive a tremendous impetus. By an act of the Seventy-
first Congress the Public Health Service has been empowered to help
in educational institutions in " the dissemination of information rela-
ting to public health." It is felt that such work would be a most
constructive contribution to child hygiene. Following is a proposed
outline of a college course in child hygiene:

I

Eugenics
(1) Various social classes in the population.
(2) The birth rate in the various classes.
(3) The well-bred human being.

II

Prenatal hygiene

(1) Personal hygiene of pregnancy.
(2) Community hygiene of pregnancy:

(a) Official and nonofflicial agencies.
(b) Prenatal clinics.
(c) Hospitalization.
(d) Public health nursing.

(3) Social aspects of prenatal hygiene:
(a) Poverty.
(b) Employment.
(c) Legitimacy.

(4) Legal aspects of childbearing:
(a) Mothers' pensions.
(b) Legal age of marriage.
(c) Relation of industry to childbearing.

III

Infant hygiene
(1) Physical care of the infant.-
(2) Infant's environment and its effects.
(3) Community infant hygiene:

(a) Infant welfare clinics.
(b) Public health nursing.

(4) Public health and sanitation in relation to infant hygiene.
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IV

Preschool hygiene
(1) Care of the runabout child.
(2) Physical defects in the runabout child.
(3) Preparation for school, including immunization.
(4) Child guidance.

V

School hygiene
(1) The relation of the department of health and the department of education

to school health supervision.
(2) The function of the teacher, the nurse, and the physician in school health

work.
(3) Construction and sanitation of school buildings and surroundings.
(4) Medical inspection of pupils.
(5) Physical defects and methods of securing corrections.
(6) School nursing.
(7) Control of communicable diseases.
(8) Nutrition of the school child.
(9) Physical training.

(10) Health education.
(11) Hygiene of instruction.
(12) Mental hygiene.
(13) Special classes for the handicapped child.

CHIEF ETIOLOGICAL FACTORS OF PLAGUE IN ECUADOR
AND THE ANTI-PLAGUE CAMPAIGN

By C. R. ESKEY, Surgeon, United States Public Health Service
(The first part of this paper, dealing with the general etiological factors of plague in Ecuador, was

published in Public Health Reports for September 5, 1930. 1)

II. ANTIPLAGUE MEASURES

MEASURES PREVIOUSLY IN USE

Trapping and poisoning to reduce the rat population of Guayaquil
were instituted by Surg. B. J. Lloyd, of the United States Pu'blic
Health Service, who was made acting director of health when plague
first appeared; and these measures have continued to be used with
varying degrees of intensity ever since. During 1925, 1926, and 1927,
over 250,000 rodents were caught each year. About 60 per cent of
the rodents caught have always been mice, so that the yearly rat
catch during the years named above was about 100,000. In 1928
the number of trappers was reduced and the rodent catch fell that
year to 214,000, and in 1929 to 153,000. The number of rats caught
per 100 traps a day has not varied much in the past five years and has
usually averaged from 13 to 11 each month. Cage traps formed
about two-thirds of the trappers' equipment of 75 traps.

I The complete article will be issued later as a single reprint.
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On September 1, 1929, the trapping division consisted of a chief
inspector, two field inspectors, and 14 trappers. There were 754 cago
traps and 336 snap traps in use.
Poison is believed to have been used more intensely at the beginning

of the epidemic than in recent years. During the past few years
barium carbonate and flour were employed in a desultory manner.
Only one man was engaged in preparing and placing poison.
A cursory macroscopical and microscopical examination was made

of most of the trapped rats by a part-time local physician. No
particular attention has been given to an area in which a plague in-
fected rat was reported.
Discovery of plague cases has always depended upon the reports of

physicians or an investigation of the cause of death. It is believed
that many cases have occurred which were never reported. All
cases of plague have been assigned to infections contracted in the
place of residence and apparently no cases have been traced to places of
occupation.
An inspector and five or six men visit, within a day or so, every house

where plague is reported. They open up most inclosed spaces which
may harbor rats in the infected house and treat the interior with hot
lye solution. Clothing is boiled. Houses have few furnishings in
them, so that practically everything can be treated with lye solution.
Usually 100 traps are placed in the infected house and vicinity.
The frequency with which secondary, tertian, and even quartan cases
have been reported at the same address during the past five. years
indicates that the treatment of infected premises has been rather
futile.
An infectious disease hospital to which plague cases are removed

for treatment has been in operation since the first years of the epidemic
in Guayaquil.

CONSTRUCTION OF BUILDINGS

There are three general classes of buildings in Guayaquil: Concrete
modem buildings more or less rat proof, which number about 100;
wooden buildings that compose the bulk of the structures in the main
central part of the city; and cheap bamboo houses or shacks. These
latter buildings have side walls of split bamboo which do not permit
rat harborage, single floors, and usually ceilings that are not inclosed,
so that they do not offer much rat harborage within them. They all
have raised floors under which rats may live except in the rainy season.
The bamboo houses or shacks are usually isolated structures, so that
party walls are not common. Some are two stories high, but many
are only one. They form the chief buildings in the outskirts of the
city, but are also found in the central section, except the better class
business area.
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It is doubtful whether the buildings of any other place in the world
offer more extensive and better rat harborage than the wooden build-
ings in Guayaquil. They are built in solid blocks without openings
except doors and windows, and the inclosed space of party walls har-
bor many rats. There is an open space or patio within each that
extends from the ground or first floor and is open at the top, so that
rats are not hindered in their passage to any part of the building.
These buildings are all occupied in apartment-like manner. The first
floor is frequently some type of store or warehouse. The wealthier
people occupy a whole floor, but those buildings in which the poor
people live are overcrowded to an unbelievable extent. Individual
houses of the better class can be counted on the fingers.
For a number of years there has been a law prohibiting double

floors and walls in new structures and requiring their removal in the
old buildings. This law has been pretty generally enforced, so that
this type of rat harborage is rarely seen; but construction practically
as bad is used at the present time. It consists irn bo-xing in all the
rough-hewn joists- and beams. For appearance the boxing is often
made larger than necessary, forming the kind of harborage so fre-
quently encountered on ships. The second floor of all the wooden
buildings extends over the sidewalk and is supported by uprights at
its outer side. The uprights are boxed in the same manner as are
those in the interior, but usually the boxing is excessively large and
ornate. There are nearly always openings at the bottom of the out-
side u iights through which rats can pass, and at the top they may
enter e boxing of the horizontal beams.
The first floor of all buildings, except a few of concrete and some

remodeled business places, is raised from a few inches to 2 feet or
more above the ground, and the sides are inclosed, with occasional
windows for ventilation. The open places are sometimes screened,
but more often they are only closed with strips of wood to keep large
animals out. Ceilings are usually inclosed, and the roofs are com-
monly of tile. Rats may pass through the curved tiles to the ceiling
space underneath.
An inspection was made on the first of September of the stores hand-

ling grains and other foods, the bakeries, and rice mills. Stored
articles were found piled in helter-skelter fashion everywhere, and
evidence of rat infestation was seen in every storeroom visited. There
were innumerable openings to the places where foods were stored and
sold through which rats could and did pass from all parts of the build-
ing. Only one fairly ratproof warehouse was found in the city, and
it had grilled windows through which rats entered, as evidence by
holes gnawed in sacks of flour. Two rice mills located on the river
bank which is notoriously rat-infested, had no protection against
the depredations of the rats, as the rice was piled on a wooden floor
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with a roof and no side walls. The two large markets would be
fairly ratproof if the stands in them were not raised about 6 inches
above the floor and the innumerable openings in their gates and side
walls were closed so that rats of the whole neighborhood could not
enter them. Plague has been particularly prevalent in the vicinity
of the two markets.
From the above description of the extensive rat harborage and

evidence of rat infestation, some idea can be gained of the apparent
hopelessness of attempting to ratproof the buildings, in fact rat-
proofing would practically require rebuilding. More stringent laws
for new buildings and the ratproofing of food warehouses and the
large markets would help the situation. The possibility of reducing
the rat population by any known measures seemed hopeless.

GARBAGE DISPOSAL

Guayaquil has a garbage collection system that is very simple but
also very unsatisfactory. Toward evening the householder merely
dumps his garbage in the street in front of his house. In the small
section of the city where there is pavement, the garbage is collected
direct by an automobile garbage truck during the evening and night.
Many people on the main streets hold their garbage until the trucks
arrive, but not all. Most of the streets are not passable for motors,
especially in the rainy season; and here all the garbage is dumped in
the street to be collected some time during the night by a man with a
wheelbarrow. He picks up the garbage with a shovel and broom in
the dark and, consequently, is unable to see whether he gets all of it.
These garbage piles are feeding places for stray dogs, cats, and rats.
The garbage is dumped in a low area on the outskirts of the city
and is not treated. Plague has appeared in houses not far from the
garbage dump a number of times.

DETERMINATION OF THE DISTRIBUTION OF PLAGUE

Spot maps made for human cases of plague that have been reported
in the past five years and during 1929 showed that the disease might
occur in any block in the city, but that the central section suffered
most. The section of the city in which plague occurs most is that
composed of old wooden buildings in which the poorer people live
and where congestion is excessive. The three sections of the city in
which plague has been most prevalent during the past five years are
as follows: The greatest number of cases were in the vicinity of the
large central market which is located in the mathematical center
of Guayaquil; the second badly infected area lies between the river
market and the small section of the city occupied by most of the
wholesale grain stores; and the third area is adjoining the customs
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warehouse in which flour and other foods are stored for several days
after being removed from ships.

It has already been shown that plague has its lowest incidence from
May to October and that there are frequently months during this
part of the year when no cases are reported. It is during this period
that the disease is carried over to the active season by a small number
of infected rats; and the places in which human cases are reported can
be considered the endemic area. A spot map was prepared to show
the location of all human cases from May to October. It was found
that all cases with the exception of three or four during the past
five years were located in the central part of Guayaquil in the same
region in which the greatest number of cases were found to occur.

ANTIPLAGUE MEASURES OF THE PRESENT CAMPAIGN

At the time when the present campaign to reduce the incidence of
plague in Guayaquil and Ecuador was underway, the financial
stringency of the country was such, because of the reduced cacao
exports, that it was impracticable to have any legislation passed to
improve the rat proofing of buildings. Therefore, results had to be
obtained without changing the structural condition of a single build-
ing and with very little funds to work with. The Government agreed
to provide 30,000 sucres ($6,000) to be used during the last four months
of 1929 and not reduce the appropriation for 1930 for public-health
work by 90,000 sucres ($18,000) as had been planned, and that this
money would be available for fighting plague. These funds were
to be used not only in Guayaquil but for activities throughout
Ecuador where plague was found.
With the small sum of money allotted it has been possible to more

than double the trapping activities and to keep up a constant broad-
casting of poison. In September the number of field inspectors was
increased to 4 and trappers to 28. The number of traps in active
use has been increased from time to time until on March 1 practically
6,000 were in use, and each trapper had all the traps possible for him
to attend efficiently. These traps consisted of 900 cage and 5,100
snap traps on March 1, 1930.

POISON

The use of poison to destroy rats has been in practice for years, but
this measure was seldom employed with the intensity adopted in the
past few months in Guayaquil. It is not believed that the value of
poison in antiplague work has been as generally recognized as it
should be. Surg. J. D. Long, of the United States Public Health
Service, under whose direction this campaign was conducted, had
successfully used poison in eradicating plague at Oakland, Calif.,
and in Manila. The conditions in Manila are somewhat similar to
those in Guayaquil.
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The form in which the poison is used in Guayaquil is unique, and
that city is probably the only place in which paper poison packages
have been employed to fight plague. The paper packages of poison
were devised some years ago by Mr. Cajas, the inspector in charge of
plague activities in Guayaquil.
The preparation of poison packages is very simple, and they are

made by 12 to 18 boys from 10 to 14 years old. The mixing of the
ingredients, all of which are dry powders, is done by two men. The
papers containing the poison are three inch squares, made by cutting
up an ordinary thin, tough grade of wrapping paper. The boys dip
one end of the paper square into the powdered poison ingredients
and lift out about a heaping teaspoonful, which is shifted to the
center of the paper square, and the edges are then brought into con-
tact and twisted to retain the poison, thus producing a package that
is ball like at its bottom and has a pointed twisted top. The poison
packages are stored in barrels in the laboratory, and as they are
placed in the barrels a few at a time they are sprayed with oil of
anise by means of an ordinary atomizer.
The ingredients of the, poison packages have varied during the

different times of placing the poison throughout the city, as follows:
First poisoning.-Flour and barium carbonate 40 per cent.
Second poisonng.-Corn meal and arsenic 18 per cent.
Third poisoning.-Flour and arsenic 18 per cent and corn meal and

arsenic 18 per cent.
Fourth poisoning.-Corn meal and barium carbonate 35 per cent.
Fifth poisoning.-Corn meal, dried powdered cheese, and corn

meal, dried powdered codfish, both with barium carbonate 35 per
cent.

Sixth poisoning.-Same as fifth.
Seventh and eighth poisonings.-Corn meal, dried powdered cod-

fish and arsenic 18 per cent and corn meal, dried powdered cheese
and arsenic 18 per cent.
The most effective of all the above forms of poison is believed to

be the mixture of dried codfish, corn meal and arsenic, especially
when poison is to be used in places where grains are stored. Dried
powdered cheese is also an attractive bait. All of the combinations
wvill kill many rats, and it seems advisable to change the bait from
time to time. Arsenic is a better poison to kill rats than barium
carbonate, but the latter is effective, as was found during the period
when the city was first covered with poison. In order to kill rats
it is necessary for them to take a greater quantity of barium carbonate
than arsenic; and when the former is used as the bait the attractive
part of the poison package is reduced to nearly half. The greatest
fall in the number of rats caught per 100 traps occurred after the use
of arsenic. Arsenic is more dangerous to the general population
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than barium carbonate, and it is believed that the latter should be
used the first time at least when poison is placed in a city in order
that the people may become familiar with the poison packages before
the stronger arsenic is employed.

Several essential oils, including oil of peppermint, oil of cinnamon,
oil of cloves, and oil of anise were experimented with for scenting
the poison packages, but all were discarded as useless except the last
named. Oil of anise seems to have a certain attractive power for
rats but not for other animals.

During the seven months that poison was being continuously placed
throughout the city of Guayaquil not a single accident occurred among
the inhabitants. The only domestic animals killed by poison were a
few cats attracted by the use of fish for bait. The exact number of
cats killed is not known but was less than 10. In so far as is known
not another animal was killed. The remarkable freedom of accidental
poisoning of people and domestic animals can be explained only by
the form in which poison was used.
The personnel employed in connection with the use of poison varied

during the campaign. Two men and 12 to 18 boys were employed
in preparing the packages. During the first poisoning there were 7
field inspectors and 21 poisoners; during the second, 6 inspectors and
16 men; and during the remainder of the poisonings 3 inspectors and
14 poisoners.
The cost of using poison will vary with the cost of labor and

materials in a community. To cover Guayaquil four times with
poison, a city of about 100,000, the following materials were used:
1,030 pounds of barium carbonate; 500 pounds of arsenic; 3,600
pounds of corn meal; 2,300 pounds of flour; and 340 reams of wrap-
ping paper.
The placing of poison depends upon the conditions existing where

it is to be used. In Guayaquil, at the beginning of the campaign,
plague could be expected to occur in any city block; therefore the
whole city had to be treated. The first poisoning began at one side
of the city and advanced across it toward the traps which were set
on the outskirts of the opposite side to see whether there was a migra-
tory movement of the rats in front of the poison. There was not the
least indication that the rats were scattered ahead of the poison.
In the following poisonings the general idea was to poison the area in
which the traps were located last. Should plague be confined to a
small area, this should be surrounded by a broad zone and poison
placed from the outside toward the center. This method was em-
ployed in Guayaquil during February and March, when the disease
appeared to be limited to definite sections of the city.

Efficiency of poison.-One has only to que§tion the rat trappers or
talk with the residents of Guayaquil to learn that since the use of
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poison in September the number of rats infesting the city has been
reduced to an undreamed of degree. Old residents will tell you that
there has never been a time when there was so little evidence of
these animals. At the time this report is being written (April 1,
1930), the number of traps in use is nearly five times as great as at
the same time a year ago, and fewer rats are being caught. The trappers
are disgruntled with the zones in which they are stationed, yet they
are all in the most rat-infested section of the city. The trappers now
receive 10 centavos for each rat they catch and 1 centavo for each
mouse, as well as the pay they were receiving a year ago. Out of
this money they must provide bait for their traps, and they complan
that they were better off when they received no bonus and bait was
provided, because they say that they can not catch enough rats to
pay for the bait.

In Table 40 a rough idea of the results from the use of poison can
be obtained from the tabulation of data furnished by inspectors who
visited the houses in which poison had been placed two or three days
previously. The inspectors questioned the householders regarding
the number of dead rats found by them. These figures in no way
represent the actual number of rats killed, but do furnish a good
index of the results found at each poisoning. The first poisoning
evidently destroyed the greatest number of rats, as the inspectors
found, on an average, approximately two rats killed per house, while
in the next poisoning only one rat was reported dead to two houses
visited. The number of rats killed as determined by this means has
gradually fallen until only one dead rat is reported for six houses
visited.
During the first and second poisoning it was necessary to detail

one man to answer the telephone, because there were so many calls
requesting that men be sent to different premises to search for and
remove the dead and malodorous rats from inaccessible places about
the houses.

TRAPPING IN CONJUNCTION WITH POISON

There is no doubt that the cause of the reduction of rats in Guaya-
quil during the last seven, months was poison and not the few rats
trapped. In 1925, 1926, and 1927 the rat catch was greater every
month of the year than during the period of this report., yet there
was no apparent decrease in the rat population nor phenomenal
effect on the number of plague cases. In an active plague campaign
the use of traps should not be discarded, but should be maintained
to the greatest extent possible, because many rats are destroyed
by trapping and the results are the best indication of the reduction
that is taking place in the number of rats.

8387°42
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At first there was no definite plan for trapping. It was not until
maps had been prepared showing the location of plague oases during
the past five years and in 1929 and the endemic area as already de-
scribed as well as a study of the cheopis index that a definite plan
for trapping was evolved. The first consideration in formulating
t.he plan of trapping was to include the endemic section or the part
of the city in which plague occurs during the months when it reaches
its lowest level. Taking a map of the city, a line was drawn around
the above section, modifying it to include near-by blocks in which
plague had occurred frequently in the last five years and where
cases had been notified in 1929, and also to include blocks that showed
a high c4eopis index, blocks near the endemie area. After this
area had been mapped out, it was divided into 28 districts for trap-
ping, and a trapper assigned to each district. By thus concentrating
the traps and not having them scattered over the entire city, the
trappers were able to supplement the poisomnig operations in the
destruction of rats in the most dangerous area of the city.
The location of plague cases since January 1, 1930, justified the

placing of traps in the manner described above and demonstrated
that the trapped area would be the most difficult section of the
city, from which to eradicate plague. From January 1 until the
middle of April only two cases of plague were reported outside the
trapped zone. The first of these was reported in the first half of
January and was located several blocks outside the dangerous zone.
There were no other cases near it during the next three months.
The second case was only one block beyo-nd the trapped zone and
the zone was modified to include the block in which the infected resi-
dence was located. This case was the sixth reported in 1930 and
occurred during the first half of March.
The first four cases of plague reported in 1930 occurred in the

first half of January and were widely scattered, showing that plague
infection was still widely distributed among the rats, but the incidence
was not high or there would have been more cases. At the end of
March there appeared to be only two infected centers-one that
was quite large in the southwest part of the trapped zone and another
smaller one in the central part of the city.
The most convincing data regarding the effectiveness of poison

as an antiplague measure is that given in Table 41. This table
presents two valuable indices showing the reduction that took place
in the rat population. The first of these is the number of rats being
caught per 100 traps per day, and the other is the percentage of
norvegwus, rattus, and alexandrins being caught.

In the last column of Table 41 are given the figures for the number
of rats caught per 100 traps per day. The low figures for the second
half of September and first half of October should be disregarded,
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because they represent only the rats caught in a narrow zone in the
northern outskirts of the city where the traps were concentrated for a
nmonth and before poison had been placed there. The first figure,
11.67, really represents the number of rats that could be caught be-
fore poison was used, and it is lower than was frequently obtained in
former years. The effects of poison first appear in the second half of
October, when 5.84 rats per hundred traps per day were caught in the
most highly rat-infested section of the city. From this point the
rat catch slowly and progressively falls until the low figure of 2.69 is
reached during the first half of January. The rainy season began on

January 21, and we find that the number of rats caught is markedly
increased by the rains, a point already alluded to in the discussion of
the etiology. The heavy reins ceased the latter part of February
and the rat catch began to fall again, reaching 3.05 at the end of
March. During the rainy season of 1929 the number of rats caught
per hundred traps per day was over 13 during the months of Feb-
ruary and March, or more than double the figures for 1930. In
Table 43 is given a comparison of the number of rats caught in the
preceding year with those of the months in which poison was used.
One of the most valuable guides that can be followed in a campaign

to eradicate rats is that furnished by the percentage of rattus and
alexandriwrn, when normally the percentage of norvegicus greatly
exceeds the other species in a community. It can be stated as a fact
that, when the rattus group of rats exceeds the norvegwus under the
above conditions, the rat population has been reduced to such a degree
that plague-will probably disappear or, at least, the backbone of the
disease has been broken. If we follow the figures given in Table 41
we find, beginning with the second half of October, that only 16 per
cent of the rat catch are rattus and alexandrinus. Following the
table downward we see the percentage of these rats increasing until
it reaches 44.5 per cent in the second half of March. Figures for the
first half of April, which are not included in the table, were 55 per
cent rattu and alexandrinwus, or the norvegius catch the second week
in April was 5 per cent less than that of the rattus group. This condi-
tion had never been attained before in Guayaquil during the 22 years
that war has been waged on rats.
In observing the figures in Table 41 it must be kept in niind that the

number of traps employed has been increased at irregular intervals
sinice September 1, or- the impression is likely to be gained that more
rats were being caught per trap in March than in October, particularly
in the rattus group. In reality the number of these rats caught per
100 snap traps in use was three the second half of October, when
they formed enly 16 per cent of the rat catch, and enly 1.5 the last
half of March, when they constituted 44.5 per cent.

2171



Beptember 12,1930

What has been the actual reduction in the rat population of Guay.
aquil among the rats living in and invading buildings? Rats that do
not live inside or invade buildings can not be affected much by the
antiplague measures employed; but it has been shown that these
rats are not a great factor in the eradication of plague. This is a
question rather difficult to determine; but basing our computation
on the results of trapping and the percentage of the different species
being caught, it is believed that it can be stated conservatively that
the nornegicw has been reduced about 75 per cent and the other
species about 50 per cent. In order to eradicate plague from Guaya-
quil at the present time, it is not believed to be necessary to reduce
the rat population much below the point arrived at, because a large
number of the rats here are now immune to the disease, and rats
that harbor outside are not infested with a sufficient number of
cheopig to transmit the disease; therefore all that is required is that
the indoor rats be reduced to a point that the nonimmune rats are
separated so widely that plague can not be transmitted from one to
the other.

EFFECTS OF ANTIPLAGUE MEASURES ON THE NUMBER OF PLAGUE-
INFECTED RATS

The number of individual plague-infected rats detected in the
laboratory during this study was so small that no information is
available from this source. Only three idivdual plague-infected
rats were discovered, although many were autopsied that had the
disease. It should be stated that the detection of plague-infected
rats at Guayaquil is a very dfficult matter, because typical plague
pathology was not found in the rats there. It seems possible that
increased tolerance to plague may be responsible for ths finding.
On the other hand, rats with enlarged spleens and livers were more
common than those with normal organs. The reason only three
individual rats were detected is not because all suspicious rats were
not subjected to microscropical exination, and in many instances
to guinea pig inoculation, but because of negative results.
The best index to the number of plague-infected rats is that fur-

nished by the results of mass inoculation of an immulsion formed
with sa pieces of spleens taken from all the rats in the day's catch.
Table 42 gives the results of this procedure. The guinea-pig deaths
reported in this table were all proved to be due to plague by autopsy.
It will be seen that the average number of rats per guinea pig dying
of plague was highest in November, when only 256 rats were autopsied
per dead guinea pig. The figure for December was little changed;
but in the following months, corresponding to the fall in human
cases, the number of rats per dead guinea pig advanced rapidly,
reaching practically 3,000 in March. In former years, as shown by
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the occurrence of human cases, the number of plague-infected rats
should have been much greater in January and February than in
october, November, and December. The conclusion seems clear that
the use of poison is responsible for the marked reduction this year
(1930) in the number of plague-infected rats in January, February,
and March.
EFFECTS OF ANTIPLAGUE MEASURES ON THE INCIDENCE OF HUMAN

PLAGUE

If we base the predictioxi of the number of cases of plague that
would ordinarily have occurred in January, February, and March,
1930, upon the past history of epidemics in Guayaqull it can be
conservatively estimated that there should have been a great many
cases in these three months, probably more than in the same months
of 1929, when there were 94 cases. In the past, whenever there has
been a year with less than 100 cases, as in 1928, there was a marked
rise in the following year and a still greater number of cases in the
next year, or as there should have been in 1930. Ever since 1916
there have been more cases in the months of January, February,
and March than in the preceding months of October, November,
and December, with one exception in the year of 1928.
There were 42 cases of plague in the last three months of 1929 and

should have been many more than this figure in the first three months
of 1930; yet there were only nine cases, or a reduction incomparable
with the history of plague in Guayaquil at any previous time and which
can be explained only by the successful use of poison. Many other
comparisons and predications can be made from the past history, but
all result -in the same conclusion that some external agency caused
the marked fall in plague this year, when there were only 4 cases in
January, 2 in February, and 3 in March, or a total of 9 cases during
the period when plague reaches its highest point in the yearly epidemic.
There were no cases reported in April.

It is believed, with reason, that if the measures used during the last
seven months are continued throughout the year, plague will disap-
pear entirely from Guayaquil. However, time will be necessary to
prove or disprove this prediction. If plague is eradicated from
Guayaquil, it will voluntarily disappear at all other points in central
Ecuador, as stated before, under the discussion of epidemiology.

It should be stated that in November and December, 1929, plague
was present at the lowland towns of Duran, Milagro, Daule, and
Nobol, and that poison without trapping was used in all of them
except Duran, with the result that the last case of plague was reported
in them as follows: Daule, December; Nobol, January 9; Duran,
January 12; and Milagro, January 16. Plague ended in all of these
places before the onset of the rainy season, which was unusual, and to
be explained only by the steps taken to destroy rats, namely poison.
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SUMMARY

(1) The use of poison in the form of paper packages is an inex.
pensive, safe, simple, and effective procedure to employ in any anti.
plague campaign.

(2) Poison reduced the incidence of plague and the rat population
in a community in which rat harborage and rat infestation were both
as great as can probably be found in any other place.

(3) Both plague and rats were markedly reduced without measures
of ratproofing.

(4) It can be conservatively estimated that plague was reduced
80 per cent during the months of January, February, and March,
1930, by the measures outlined in this report.

(5) The results obtained in this antiplague campaign were due to
the continued use of poison, and the trapping of rats was only a
minor accessory factor, but it should not be discarded in any fight
against plague.

(6) The use of poison, as shown by the results of trapping, reduced
the number of rats caught from over I1 per 100 traps per day in
September to 3.05 in March.

(7) The use of poison reduced the percentage of norvegicus found in
buildings from 84 per cent in October to 45 per cent in the second week
in April.

(8) When the percentage of rattus and alexandrinu8 exceeds that of
norvegcu in a community in which the latter species normally pre-
dominates, the antiplague campaign is being waged successfully.

(9) B. norvegicus has been reduced about 75 per cent and rattus and
aixandrinus about 50 per cent, or the total rat population found in
buildings about two-thirds, by the simple antiplague measures in use
during the past seven months in Guayaquil.

(10) Plague-infected rats in Guayaquil were reduced from one per
256 caught in November to one per 2,976 in March by the simple
methods outlined in this report.

(11) If as active a campaign is maintained in Guayaquil during the
next year as in the past seven months plague will probably be eradi-
cated.

(12) When plague disappears from Guayaquil it will also vanish
from all other parts of central Ecuador.

(13) The adoption of measures to bring about ratproofing of build-
ings, especially the large markets and the places where grains as well
as other rat foods are stored, would simplify the eradication of plague
from Guayaquil and tend to prevent a reoccurrence of the disease.

(14) A modem system for the collection of garbage would assist in
reducing the rat population of Guayaquil.

(Tables 1-43 follow)
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TABLE. 1.-Cae of pPlague reported monthly since February, 1908, when the disease
first appeared in Guayaquil

Month 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919

January--------------------.---- 42 77 85 48 73 56 75 187 106 111 23

FebruarY -63 61 48 37 23 61 16 40 151 63 69 21
Iarch -225 63 27 21 12 24 7 15 81 33 37 13
April 175 75 18 5 7 7 3 30 10 24 4Apr ------------------- 66 57 5 7 5 10 5 2 5 3 9 5
may -13 39 6 3 5 5-- 11 2 4 6
Juny ---- 9 23 11 16 --1-4 2 5 12 3 2 3
Juust------------ 9 38 27 19 21 23 8 ---- 16 3---------
september -6 85 95 37 40 46 15 3 22 5 2
October -3 123 170 92 78 113 45 9 45 20 9
November ---- 5 168 105 102 135 197 112 47 88 44 6 -2
December -19 130 90 91 124 159 139 133 198 85 14 4

Total -59 904- 6799 515 498|7321 413 3291 845 376 287 81

Month 19201 1922 1923 1924 1925 1926 1927 1928 1929 1930

--.II-1-
January-
FebruarY-
MIarch
April-
May-- ------------------------
June-
July-
August-
September-
October-
November-
December-

Total

7

23
15

6

5
37
94

192

94
82
38
13
9

2
2

3
7
7
12
8

277

20
12
13
2
2

5
3
15

72

5
14
15
2
2

4

6
7

42

105

49
40
16
8
64
S

2
3
4
4
7
5

149

16 37
33 15
14 12
8 3
1 5
1 2

S

7
5 4
11 3
10 12
18 14

1-17 119

17 4

39 5

22 6

8-
5 2

5-
7-
3 3
4 3

9 10
5 16

1241 54

18

8

6

7

10
14
18

161

4
2
3
0

9--

TABLE 2.-Relationship of plague in Guayaquil to its appearance in the lowland
railroad towns and in the mountain towns and haciendas

Number of cases

YPort Lowland railroad towns Mountain railroad Mountain caserios andPoreLwlndtowns haciendas
ear Ne|

Guay- Du- Yagaa- Mila- Naran- Huigm Aausi Am- Near NE Nea
aqull ran chii gro Jito ~ as bato motae Lata-

1908 - 593-------I-------I-------------- ------I---- --I-------

1909-- 904 23 --- P -- - ---- ----------1-------------1910---- ------679--------------- - ---1------------ ------- ------- ------- -------1911---------- 515 ------- , -,--------------
1912----- 493 7 81 - -- - --- - -- --- - ------- ------- ----
1913 -- 732 10 6 13 1 12 9------- P ------ --------:
1914 -- 413 10 --------1------- -----1 7---42 ------- ------- ------- -------
1915-- 329 -------------l ------- l --------------l-------l-------l-------
1916- 845 --- ----------- 167 42-8--- -- --- ------
1917 _-----376 ---------------------------P 20 ------- ------ ------- ------- -------
1918-- ~ .287 5 -------- ------- -l------- -------l-------------- -------P ------- -------
1919 ---------- 81 2--8-- --- ------ ---------- 8------- ------- -------------
1920-- 192 4 -- ------ -- -- - ---------- -- - -
1921-- ---- 277 3 1-- I -- --

1922- - 72-------------------r---------------------------
1923------- 105 1-------- I----- --- 8 41 --------

1924-- --- 149 3 -

1925- - 117 6 2 1 ---- --- --- --- --- --- ---

1926-- 119 4 -------
----- P 101 P 15 P 5----3

1927---. ---124--------------- --- --------------- ---
---

1928----- --
54 9 -- -- - --

--- --- - -

1929-- 161 18 ------- 7 --3- 22- 8 0 13 l ---
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TABLE 3.-Plague in Guayaquil during the pad fe years, 1926 to 1929, inclusive,showing morality

Per cent mortaity
Month Total

1925 192 1927 1928 1929

January-. 7 37. 8 3 2 100 55 5 44.5February- - ---------------- 39.3 46.6 17.9 6038 34.5Malrch------------ -- 57.1 50 40L9 16.6 25.9 38.7A -- --- ---- --- ---- --- ---- --- ---66.M6 25 1--- .533.ayn 100 ____ ___3_40 50 33.2June _----------- 100 - -40 37.5July 40 20--------- 27.2August --- - 14.2 --- 1&6 10September - - 40 3 -- 42.5 27.2October-. 45.4 -- 75 666 40 45.1November - -60 25 3 3 40 3 7 38.1December.-- 33.3 35 7 40 4 7 44.4 39 4
Total --------------------42 6 29.0 4 4 3 6 36.8

TABLE 4.-Average mean temperatures of Guayaquil during the three years 1927,1928, and 19*9, and other climatic condition

Mean temperatur
Month RainUll and sky conditions Humidty

High Low Mean

°F. °F. °F.
Jan-uary- 845 74.5 79.6 Much-High.?ebrary- 84.1 74.9 7.5- do- Vry highMarch- 84.7 7 6 80 1 do -Do.A ___----- 84.7 7& 6 80 1 do- Do.May - ---------------- & 3 74.1 7& 7 Very slight, if any- Moderate.June- 8 1 71.7 75 9 None; cloudy Do.July -79.9 71 7.4- do ... Do.August -81 70. 9 7 2 -do-Do.September- 8L 9 7L 4 7 -do-Do.October -83 1 71 77.2-do-Do.November -82 7L 6 7 8 -do- Do.Deoember----------------- 85 1 73.6 79.3 Slight, if any -:- :--- Moderate and high.

TABLE 5.-Monthly average mean temperatures and rainfal of Ambato and Quitofor the past 14 years and the humidity for three months of 19*9

Month

Janur

lFebr y

Fue

July--.
August----

October.
November.

Ambato

Mean
high

OF.

72.1
7L15
71
70.5
7Q.2
68.2
66.4
67.4
a69
724
73.6
728

Mean
low

op.48.4
48
49.2
48

46.4
46.2

45.8

47.4
48

-u
temp.
erature

OF.

864
as
57.8

578

57-4

55

55.8

57.4

5t88
58.6

Rain Relative

1.37
1.85
2.12.

2.36

1.97
.98
.70

.78

137
L857
2.08
145

-------

------- --

i77
716
75

-_-_----

Quito

Mean
high

OF.
67.6
68.2

67.6
67.8
67

69.7
70.8
71

69.2

so9

Mean Mean
low tmp-

erature

OF. OF.
46.6 55.2
46.8 55.2
47.4 55.2
47.4 55.2
46.8 55.4
45.2 65.4
4 4 6

44.2 55.4
45 55.6
45.8 55

45.8 55

462 55.2

Rain

In'd
&511
&503
&622
&81
&519
1.6i
.70
.86

5.19

Relative
humidity

63
69

.----

I

r-l X

I11

§I

I
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TAi s 6.-Species of rats caught at Ambato and Latacunga in the Sierras

Ambato (altitude 8,440 feet) Latacunga (altitude 9,020 feet)

Month

January-_-

FebruarY-
March
April
may-
June-
July-----------
August
September-
October-
November
December-

Total

Number

Nor- IAlexan'-l Rattus| Nor-
veicual drinus I Ivegicus

----iii.113
158
181
158
151
79
43
5
44
34

1,016

120
141
228
167
173
131
118
101
125
74

1,378

71
113
2OB
100
147
147
116

123
66

37.1
38.3
29.5
32.5
32
22.1
15.5
19.6
15
19.5

Per cent

Alexan-
drinus

39.4
34.2
37.2
34.4
36.8
367
42.5
36
42.8
42.5

_;- [ 0 -I.I' } .

Number

Rattus Nor-svegicus

23.3
27.4

33.1
32 9
31.2
41.1
41.8
44.2
42. 1

37.9

33
24
54

7262
1536

Alexan-
drinus
and

rattus

136

849

6C5
813

866
542

513

375
489

355

539

Per cent

Nor-
vegicus

----i---& 1
4.9

2.9
& 2

19.2

14.9

4.2

&6

Alexan-
drinus
and

rattus
1l~ l~ ~ 1IQ0

94.9

95.1

97.1

93.8

100
83.9

85&1
95.8

TABLE 7.-Flea infestation of rats in the mountain towns oJ Ecuador where cheopis
has been found

Month

January-
February-
March-
April
May ------
June-
July-
August-September-
October _-
November-
December

Total

Ambato (altitude Alausi (altitude
8,440 feet) 8,550 feet)

42

1451
87
40
66
97
25
1

11

I

14

7

16
30
5
8
11
9

15
7
3

Latacunga (alti. Quito (altitude

tude 9,020 feet) 49,350 feet)

I

-a
03

Z:
0

C)

VA

an

0~
0a

4410asa
8.

Wc-
, I_i:_ , I_I I I-i I-I 1

s
Cs
O.
0
w

Z

77

293

175

141

324

134

197

99

21
90

51W8 i---I

2
3
26

3
3
14

10
43
88
45

5
13
20
15
2
14

4

33

50

43

38

45

38

53
31

35

14

2

21

3

18

-----I

661
13

52
19

7

no
9a
0,0a
an0-8

30

20

4

40
12
1

22

51

7
3

7

116 429 2 117214 43 51 615292491 93 164403124 1,60197
-.-- -4- - L~~~-1 - - -__--_ -

Total index-- ----3. 69 jOQ01 11.48 r87 11.04 0. 12 1----r1. VD 35

TABLE 8.-Flea infestation of rats in the mountain towns of Ecuador where X.
cheopis has never been found

Month

Riobamba (altitude, Guaytacama (altitude,
9,020 feet.) 9,500 feet.)

Num- L Cerato
ber of toil londi-

rats pay. nensis

dw .iuary -- - - - - - - ----I-- ---- I-- -- --I- --- - - -- - - -I - -i- I -10 14 IC) I
Febr ---------------
'U.eh

1 I-
Apri 4 - 8

Jun----------------------y - - - - ---------___ -------- -------- --------

a y .------ -------- __-- -I--
August ----ieptember ------------
October ._-.-----
November - ------
December --------

Total
Total index

2-

12-
10-

111341---

Nnm- Le Cerato
ber of topsylia londi-
rats nensis

Gusmote (allLude,~~~~~~~~~~Guamote (altil
9,990 feet.,'

Num-
Lp

ber of topsylla
rat .

IQ 38

14
10
31
4
14

11
33

1--2

22
.---
.---
.---
16

14

-38v

Ctude,

Cerato
londi-
nensis

14

_----

2---
ao---

Q20

; ,0

0-~

&.0

14
1

51
2

21
6

10
33
32
2

o.0

z

5

4
13

10

3

6

6
3
11

3

-0=.M

an

Z10a0
rD_
c)

--

2

_T

0

CD
Azo
k

13
2
17
37
14
18

143

0,

A
4@

67
11
6

2 6 -__I --------

11 52 1

20 90 118 2 95

Q 58----13 0.02 0.96

8
50

31

13
1

8

9R

2177

I------I--------I--------I--------I--------I--------

I- -a- I- - - - - --a- - - - - -

Per cent

1, 270 1 27. 7 1 37. B 34.e 42 6, 142A 5&

u.w i---- i vi- a r- - rw

'W_

A

--------

--------

!--------

I--------

10

Tn1
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TABLE 9.-Flea infeetaion of mice in mountain townu of Ecuador

Ambato (alti- Alaui (altitude, Quito (altitude, Gomote (alti.tude, 8,440 fet) 8,550 feet) 9,350 feet) tude, 9,990 feet)

Month W i i 0

January- 8 1-- 84 371 12 112 73 20 -547 .2,36 85February ------------- - 8 3 1 104 223 4 109 16 26 - 7 3 180-- 841 40Marc- 196 4 5 41 49 1 61 5 23 13 1 114 ---- 356 ioAprl -26 2 2 72- 19 22- 282 1,127 69May-81 4 25 61 145 1 85 32 12 ----6 1 59 221 19June ---- 42 3 8 44- --8-- -- ---- --- 8 ---- -- 186 1,181 38July-------------56 2 1 65-----------I-------1- 84 -- 0Augt -10-- 7 -45---- 291 4September -- ------ - 23 5 86 144 32 324-27 5 44 1427October -50 45 128 271 7 352 41 5 ---233 848 4November- 5 6 42 154 3 173 13
December -5515 1 70 17.--- 11 3 1 - 104 586 25

TABLE 10.-Comparison of the mean temperatures and cheopis1 indices of Guayaquil,
Ambato, and Quito

atures Number of rats and cheopis index

Month Guayaquil Ambato Quito
Guay- Am-
aquil bato Quito Num- Che- Num- Che- Num- Che-

ber of opis ber of opis ber of opis
rats index rats index rats index

October - 77.2 57.4 55 --- 3 0.33 14 1.35November -76.8 5.8 55 972 .00 2 0December -79.3 5.6 55. 2 558 7.59 5 2.80 21 . 33January-7. 6 58.4 55.2 681 4.73 7 6. 00 33 .09February- 79.5 58 5. 2 872 7.02 16 2.81 50 .36March- 80.1 57.8 55.2 665 5. 97 30 2 56 43 0April -80.1 57.8 55.2 --- 5 . 00 38 0iMay--- 78 7 57.4 55.4 --- 8 & 50 45 OJune- .-------------- 75. 9 5& 8 55.4 --- 11 . 81 38 .15July - 75.4 54 8 54.6 --- 9 2 77 53 .11August -76.255 55.4 --- 15 .66 31 .41September -7 6 55 8 55.6 --- 2. 0 35 1.48

I The cheopis index given here for Ambato is too high and is listed only to show the presence of cheopisduring the different months.

TABLE 11.-Monthly cheopis index of Guayaquil during the season when plague is
most prevalent

I The figures include 169 rats caught during the last 4 days in October.
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TA,Lu 12.-Cheopis index of Norway aduk rats in Guayaquil

Month

November----
December_-
January------------
February -.
March---------------i

Total -___

Femab adults

a
0

112
71

83
109
96

i

413
425
374
765

I84

Cheopis index

II11
68

1376
257
1322
2.33

3.27
2.22
1.92
3.79
1.66

6.98
5.98

4.50
7.01
4.00

Mae adults

0

.0Io
I

54

39
1 5

57
47

0

.0

z

488
279
245
343
169

Cheopis index
I

Iq
I... l l l l- l S l -II -

4.41
76

274
2.96
1.76

4.62
3.38
1.70
3.05
1.82

9.03
7.14
4.45
6.01
3.59

Total adults
Cheopis index

0
-4
03

I.

3.92
3.76
64

3.13
2.14

C

3.71
2.63

1.84
3.54
1.72

- - l - - - - - i47112728 1 312.167 5.79 1 252 1l,524 3.121 2.92 16.041 3.121 2.75

TABLE 13.-Cheopis index of Norway rats one-half to two-thirds grown

Month

Young females

a

a

'I

0

z

Cheopis index

I 1 so

Young males

0

z

Cheopis index

0

Total young,
Cheopis index

E-4

November _ 87 878 6.03 4.05 10.09 81 834 5.97 4.32 10.29 6.00 4.18 10.19
De wmber C3 379 4.50 2.64 7.15 41 314 4.56 3.09 7.65 4.53 2.84 7.37
January _ 77 506 4.22 2.35 6.57 50 248 2.88 2.08 4.96 3 69 2.4 &93
February- - 68 515 3. 80 3.76 7.57 57 483 4.31 4.15 8.47 4.04 3.94 7.98
March- 76 328 2.48 1.82 4.30 42 324 4.16 3.54 7.71 3.08 2 44 & 52

T -- - --2.9 7. - - .1.-.--.27Total36 _ _60 4.25 2.96 7. 21 271 2,203 4.566 3.55f.12 4.38 3. 22 7.60

TABLE 14.-Cheopis index of Norway rats less than one-half grown and total
Norway rats in Guayaquil

Ls than one-half grown Total Norway rats

Month Niin- Nunm- Cheopis index Num- Num- Cheopis index

ber of ber of ber of ber of
rats fleas Male Female Total rats fleas Male Female Total

November- M3 2, 657 3.89 3. 42 7.31 697 5,637 4.41 3.67 8.08
December-271 2,121 4.71 3. 11 7.82 475 3,518 4.45 2.94 7.40
January -355 1,590 2. 2 1.95 4.47 620 2, 963 2.78 1.99 4.77
February - -- 469 3,238 & 51 3. 39 & 90 760 5,344 3. 51 3.51 7.02
March - ----- 325 2,024 3. 54 2.68 6.22 586 3,229 3.11 2.39 5.51

Total--------- 1,783 11, 630 58 94 52 3,138 20,691 3.63 2 95 6.58

TABLE 15.-Comparison of the cheopis index for the three classes of Norway rats

Cbopis index

Month Adults One-half to two-thirds Less than one-half
grown grown

Male Female Total Male Female Total Male Female Total

November - -------3.92 3.71 7.63 6.00 4.18 10.19 3.89 3.42 7.31
December ___------------- 3.76 2 63 6.40 4.53 2.84 7.37 4.71 3.11 7.82
January - -- ---- --- 2.64 1.84 4.48 3.69 2.24 5. 93 2. 52 1.95 4.47
Februaryr --- --- --- 3.13 3.54 6.67 4.04 3.94 7.98 3.51 3.39 6.90
M&arch- ------------ 2.14 .1 72 3.86 3.08 2.44 5. 52 3.54 1 268 6.22

Total -3.12 2.75 .88 4.38 3.22 7.60 3.58 2. 94 6.52

2179

7.68
6.60
4.48I

Be

5.88

I

9 I ..
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TABLE 16.-Cheopis index of akxandrinw and raUttu adults in OJuayaquil
LFemale adults Male adults Total adults

Ls 'm LICheopis Index j Cheopis index Cheopis Index
Month %. %

0 I's %;p 0~

_ __ _ _ ~ Z
1 a I0

November-
December_ _
Januay .---------
Februry-------
March

Total

13
10
6
9
14

60
82
26
81
159

2.30
4.30
200
4.55
6.14

2.30
3.40
2.33
4.44
21

4.61
8.20
4.33
9.00

11 35

17
5

13
13
8

149
I 5

78
114
80

4.58
6.00
2.84
4.38
&12

4.17
5.00
8.15
4.38
4.87

76
11.00

00

8.76
8.00

8.60
4.86

2.57
4.45
&577

S.36
4.26
2.89
4.40
6.09

521 408140713.7617.41 561 476 1-4.3f 1 8.JI 1j

6.96
9.13
5.47
8.87

10- 87

8.18
TALv 7-hoi ne fyugaeadrnsadrtu,oehl ototid

TABLE 17.-Cheopi-s index of young alexandrinu8 and rattu8s, one-half to two-thirds
grown in Guayaquil

Young females Young males Total young

Cheopis index Cheopis index Cheopis index
month ' ~'

03

November-19 230 5.78 8.31 12.10 19 164 4.52 4.10 8. 63 5. 15 5. 21 10.36December-11 42 200 1. 81 3. 81 13 86 4.07 2.53 6.61 3 12 2.20 5:33January -------- 7 36 2.00 3. 14 5.14 10 53 3.80 1.50 & 30 3. 05 2.17 5.23February -23 133 3. 04 2 73 5. 78 22 148 2.86 3. 86 6.72 2.95 . 28 6.24MarCh.- 13 92 3. 38 3.69 7.07 15 178 . 60 5. 20 1186 5.10 4.53 9._4
Total 73 533 3.56 74 7.30 79 629 4.29 3. 67 7.96 3. 94 3. 70 7.64

TABLE 18.-Cheopis index of young alexandrinus and rattus less than one-half
grown, and total index of these rats in Guayaquil

Aleandrinus and rattus less than Tone-halfgrn Total alexandrinus and rattus

Month
Num- Num- Cheopis index Num- Num- Cheopis index
ber of ber of ber of ber of
rats Bess Male Female Total ras feas Male Female Total

November -38 299 3.97 3.89 7.86 108 902 4.29 4.21 8.50December -29 318 6.37 4.58 10. 96 68 58a 4.89 3.67 8.57January- -------- 25 66 1. 56 1J.8 2 64 61 259 2 29 1.95 4.24February -45 3Qm 3.08 3.77 6.86 112 785 3.30 3.70 7.00March- 29 235 4.68 3.41 8.10 79 744 5.13 4.27 9.41
Total - 166 1,227 3. 91 3.47 7.38 420 3,273 4.Q0O 3.68 7.68

1-
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TABLSB 1g.-Compariso of the ehwopis index of the three classes of alexandroinus
and rattus in Guayaquil

Mouth

November----------
iDecember ----------

January -----------

IFebruarY--:--------

TotaL.-------- --

Cheopis Index

Adults One-half to two-thirds Less than one-half
grown grown

Male Femalej Total Male

& so
4.86

2.57

4.45

5.'77

Female| Total Male IFemaleI Total

I *I--

4.26

2.89

4.40

&09

I.96
9.13
47

3.86

10.87

5.15
3.12
3.05
295
&510

&521
2.20

2.17
3.28

4.53

10.36
5.33

23
5.24
9.64

3.97

&537
1.56
3.08
4.68

I so
4.58
LO
3.77
3&41

4.211 3.97 8.18i 3.94j 3.701 7.64 3.911 3.47

7.88
2.64

&10

TABLE 20.-Comparison of the alexandrinus and rattus cheopis index in Guayaquil

Total rattus Total Alexandrinus

Month Num- Num- Cheopis Index Num- Num- Cheopis index

ber of ber of ber of ber of
rats fleas Male Female Total rats Male Female Total

November-67 609 4.62 4.48 9.08 39 293 3.71 3.79 7. 5
December -44 358 4.70 3.43 . 13 24 225 5.25 4.12 9.37
January _ 49 213 2.42 1. 91 4.34 12 46 1.75 2.8 3.83
February -72 58 3. 80 4.33 . 13 40 199 2.40 2.57 4.97
March - _--____ 43 392 511 4.00 9.11 36 352 5.16 4.61 p.77

Total - 275 2,158 4.10 3.73 7.84 151 1,115 3.80 3.58 7.38

TABLE 21.-Comparison of the norvegicus, rattus, and alexandrinus cheopis index
in Guayaquil

Total rattus and Aloxandrinus Total Norway

Month Num- Num- Cheopis index Numn Num- Cheopis index

ber of ber of ber of ber of
rats fleas Male Female Total rats fas Male Female Total

November-- 106 902 4.29 4.21 8. 0 897 5,837 4.41 3.66 3.08
December -- 583 4.89 3.67 8.57 475 3,518 4.45 2.94 7.40
January-- . 61 250 2.29 1.95 4.24 620 29063 2.78 1.99 4.77
February -- - 112 785 3.30 3.70 7.00 760 5,344 3.51 3.51 7.02
MarCh .- -- 79 74 5.13 4.27 9.41 586 3,229 3.11 2.39 5. 51

Total-426 273 4.00 3.68 7.68 3,138 20,89 13.63 2.95 & 58

TABLE 22.-Analysis of the cheopis infestation of rats less than one-half grown
during the months of November and December in Guayaquil

Age

Rattus and alexandrinus Norvegicus

Number Number Cheopis Number Number
ofrats of fleas index of rats of fleas

Cb
I

seopis
idex

5.09

7.39
9.55

7.33

Rats one-fourth to one-half grown-45 341 7.57 35 2,218
Rats one-sixth to one-fourth grown 12 90 7.33 164 1,212
Rats one-sixth or less - ----------- --- 29 306 10.55 181 1,729

Total .----------------------- 86 737 3.56 703 5,159

b ,. i

i

A

I
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TABLz 23.-Flea index of rate caught in different establishmentin Guayaquil

Establishments berNoev January February Mah Total

Hous 8- - 852 8 59 4.76 5.43 &02 6.31Hotels -------------------------------- 8. 75 . 33 2 33 6.57 0 50 7.18ospltasand barracks --9.62 0.25 -- 18 85 18 50 14.05Orocerys8toresand grain stores -- 9.39 & 20 3.34 7.66 8 59 6.37
Meat -hops - - 10.85 17.00 & 53 9.50 9.75 1492Bakeri - -6& 37 2 00 7.16 2.25 8. 42 5.68Frulit hops - -3.75 3.60 1.71 8.44 1.66 3.71-aloo - -- 1.80 12.00 6 34 &882 7.00 6.63Clothing stores --------------- 9.54 14.33 4 33 & 22 8. 8 8.36Shoeshops - -10.88 4.00 9 76 & 76 . 53 7.50TaIer slo L -10.75 11.25 2.83 10.88 6 00 8.40Printaingcois- 1. 0 --- 3438 10.33 125.00 20.9oCigar h----ies 9.97 12.40 .0 - - - 9.90Jewrelry and hardware stores--- 5. 6 5.50 11.14 17.37 10.73Wharves 0.50 --- 0.25 --- 0.47Lumber and coal yards -- 0.00 0.40 1.60 -- 0.50 0. 50Carpenter shops - - 10.84 3.00 -- 11.72 0.72 8.44Machineshops- 2. 23 3.33 4.82 4.16 3.80Iceactorye 1.50 --- 0.80 8. 25 10.42 5.41Coffee, cacao, and sugarrarehouses--- - -- 9.00 9.00

TABLE 24.-Cheopis index in the business section of Guayaquil where grains and
foods are sold; an area of 15 blocks

Month Number Number Cheopisof rats ofcheopis index

November and December - - 205 2,224 10.79January- 74 506 6.82February- 142 1, 939 13.63Mar-ch- 81 481 5.93
Total-503BJ 5,149 10.23

TABLE 25.-Cheois index of the better general business section of Guayaquil, also
beter redence section-an area of SB blocks

Month 'Number Number Cheopisof rats of cheopis index

November and December-303 2,519 8.31January--- 105 5 5.76F-ebruary 171 1, = 7.15March- 84 521 6. 20
Total ---------------------- 663j 4,868 7.33

TABLE 26.-Cheopi8 index of 85 scattered blocks in Guayaquil composed chiefly of
bamboo shacks

Month Number Number Cheopisof rats of cheopis index

November and December-- 165 1,041 6.30January--------------------------- - 90 363 4.0:3February---- ----- ----- ----- ----- ----- ----- --- 92 366 3.97March - -58 219 3.75
Total - 405 1,989 4.89
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TA.BL 27.-I~el effect of the cheopis index of rats caught in dwelling howues
on the total index

Month
Tow
mmber
of rats
ME1

Number
otrats
caght in
dwelling
houses

Per oeni
of rat

caught is
hous

t_____ _ l I I I I

November-
Dcesmber-
January- _-_
February-_
March- -

Total- __

568

681
872
Go

348
318
36

461

3s

43
57
53
53
56

___ _i -I* -i~~~~~~~~~~~~533,746 1,857 1 50

TABLE 28.-Percentage of iorvegicUs caught above the ground floor and on the ground
floor of houses and in bamboo shacks, with their cheopis index

Rats caught on upper Rats caught on ground Rats caught in bamboo
floors of houses floor and patios of houses shacks

Month Num- Per Num- Per Num- Per
ber of cent of Cheopis ber of cent of Cheopis ber of cent of Cheopis
norve- norve- index norve- norve- index norve- norve- index
gicus gicus gicus gicus gices gicus

January ----------9 29 7.81 116 36 4.01 113 35 2.69
February -111 29 7.73 156 40 4.76 118 31 3 61
March -63 20 9.76 127 39 3. 60 134 41 3.37

Total -26-------- 268 26 8.24 399 39 4.18 365 35 3.23

TABLE 29.-Comparison of the cheopis index of norvegicus with that of rattus and
alexandrinus caught in dwelling houses

Rats caught above the
grond floor of houses

Num-
ber of
norve-
gicus

94Ill111
63

Ia I 1 5 1 14 I II_ _ _ .,~~~~~~~~~~~~~e

Num-
ber of
rattus
and
alex-
andri-
nus

17
39
12

68

Cbeopis indes

Rattws
alex-

nus

7.81
7.73
9.76

Rats caught on the ground
floor and in patios

Num-
ber of
norve.
gicus

Num-
ber of
rattus
and
alex-
andri-
nus

Cheopis index

Rattus
Nerve- and
gicus alex-

andri-nUs

Rats caught in bamboo
shacks

r

Num-
ber of
norve-glens

3.05 116 10 4.01 &20 113
&X20 156 21 4.76 6.37 118
26.50 127 16 3.60 5.25 134

&24 1 1025 399

Num-
ber of
rattus
and
alex-
andri-
nus

11
26
17

Cheopis Index

Rattus
Norve- andalex-
giu andri-

nus

2.69 1.27
3.61 4.65
3.37 4.23
3.51 &3.85

TABLE 30.-Cheopis index of norvegicus caught in dwelling houses

Rats caught above the Rats caught on the Rats cau ht in bamboo
ground floor of houses ground floor and in patios shacks

Month Cheopis index Cheopis index Cheopis index

Male Female Total Male Female Total Male Fenmle Total

January _- -- 4 52 3.29 7.81 2.22 1.79 4.01 1.59 L 09 2.69
ebruary- & 87 & 86 7.73 2.34 2.42 4.76 1.99 L 61 & 61
Mar _-- - -- 6 74 4.01 9.76 1.89 1.70 3.60 2.01 1.35 3.37

Total
number
of fas

recovered

Number
of Bte

recovered
from
houses

Per cent
of fleas
from
houses

45
64
53
41
47

6,539

4, 239
3,222
6,129
3,973

25,343

Total
cheopis
index

&314
7.59
4.73
7.02
5.97

&76

2,965
2,733
1,719
2,506
1,854

11,777

Cheopis
index forhous

3.52

&369
4.76

5. 43

5.02

Month

January ._
February.
March

Total___.

a __1

I------- ,~ .,

I I

47 & 34

0447 4. 1 I &n7213
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TABLE 31.-Number and percentage of noregicw caugh in dweUinps, together
with classification according to degree of cheopis infestation

Rats ith- Rats with Ratswith 2 Total rats with 04 Rats with5
out cheopis to4 cheopb o or more

Nature of placs Month
rats were caught

Numn- Per Num- Per Num- Per Num- Pe Index Nu'- Per
ber cent ber oent ber cent bhr ozt ber cent

Abovegroundfloor IJanuary - 14 15 12 13 19 20 45 48 1.48 49 52
ofdwellings- Fbia7... 15 14 11 10 20, 18 48 42 1.45 85 58March 9 14 6 10 10 16 25 40 1.48 38 60

Ground floor or 30 26 12 10 42 38 84 72 1.7 32 28
patioof dbweryings- 35 22 23 15 43 28 101 85 1.41 55 35patioofdwelllngs March 42 33 28 22 25 20 95 75 1.05 32 2.(Januay- 23 20 34 30 35 31 92 81 L 44 21 19

Bambooshacks- February- -- 41 35 28 22 22 19 89 75 .89 29 25March- 1 48 22 16 15 11 98 73 .67 36 27

TABLE 32.-Percentage of rattus and alexandrinus caught in dwellings having
none or only I cheopis during months of January, February, and March

Total Rattus and alex-number andrinus having
Location in which caulght of rattus 0-1 cheopis

andrinus Number Per centLocation in whichcaughtandgalt
Above ground floor of dwellings -68 6 8.8
On ground floor or in patios -47 13 27. 6Bamboo shacks -- 22 40.7

TABLE 33.-Bimonthly climatic conditions and cheopis index

Cheopis index High- Low- Mean Mean M
Bi- est est high low te Approxi-

monthly tem- tem- tem- tem- mate hu- Rain conditions
j)&10d5 Ma e- Ttlpera- pera- pera- pera- Pma midityperiods Male male Tota ture- ture- tzurae tur=e- ture mdt

OF OP. FP.' OP. OF.fMdrth
Oct. 2-- 4.29 3.13 7.42 86 8 83.1 70.8 76.9 MNothigh.te one.

Nov. 1 4.51 3.80 8. 32 87 69 84 70.4 77.2 Moderate I Do.lNot high--
Nov.2- 3.79 3.32 7.12 86 70 83.8 70.3 77 fModerate I Do.tNot high.-
Dec. I- 4.27 2.56 6.84 (?)O -Modetrb- Do.
Dec. 2 4.90 3. 59 8. 50 92 n 87.2 72.2 79. 7 {odete } Do.
Jan. I- 2.72 2.06 4.78 90 71 87.4 76.8 88. 1 Moderate- Do.
Jan. 2-- 2.69 1.88 4.57 90 71 85.2 72.9 79 High- Rain Jan. 21 all night; 5 light

rains.
Feb. 1 3.63 3 90 7.53 87 71 84.2 75.8 80 do- Rain everyday.
Feb. 2 3.33 3. 09 . 42 87 71 84.7 72.9 7& 8 --de- Rain every day to Feb. 26.
Mar. 1 4.23 3.24 7.47 89 72 85.3 74.5 79.9 So- 8daysofHlghtrainfall.Mar. 2-- 2.36 1.93 4.30 90 73 86.6 74.8 80.7 ---do- 8dayslight,2daysheavyrain.

I Index for the last 4 days in October.

TABLE 34.-Monthly percentage of cheopis females

Monthly Monthly
ciheopis | ceoais

November-& - 8 4i. 4
Deomm ber--------------------------------------------------------------------------- 7.59 40. 3January- 4.73 41.9February 7.02 5. 3March- 5.97 44.0

Total- ------6 - ----------------------------------- ------------ 45. 0
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TABLE 35.-PereMage- of femal cheopis found on norvegicus hatsing different
degrS of infestation and caught in different ca8ses of dwelings during the rains
season

LocatIon In whichnovgics
was caught

Above ground floor of d

Ground floororpatio ofdwellings

Bamboo shacks -.-

Total --------

Month

NorIegieus with Norvegicus with Norvegcus with
1-4 cheopis 5-9 cheopis 10 or more cheopis

I
_a

ov

0

z

0

1
8].0C3.0
a0

9

0

z

I
0I I

z

40

IC

30 36 65 85 63 43 310 211 40
32 35 52 90 89 49.7 308 306 49.7
18 19 51 67 37 39 287 197 41
81 60 43 63 41 39 114 107 48
59 72 55 112 89 44 195 206 51
49 51 51 64 49 48 138 117 42
71 62 47 64 36 40 66 26 32
50 36 42 51 28 36 134 127 49
31 35 63 76 40 35 164 107 39

182
141
98

158
143
105

46

60.3
52

202
263
186

140 41
206 45
126 40

479
637
589

TABLE 36.-Average number of very ioung cheopis females found on rats caught in
different classes of dweUings

Number Average
Location In which rat was caught Month Nfmber ofyon nume

cops per rat

Januur-94 75 0.79
Above ground floor of dwellings - February--11 109 .98

March ------- 63 36 .67

Total -28 220 .8

January- 116 40 .34
Ground floor or patio of dwelling -Februry- 166 93 .69

Marc------- 127 24 .17

Total - . 39 157 .39

January-------- 113 32 .28
Bamboo shacks- -------------------------- Febrry 1 3 .

Marn--------- 134 36 .26

Total-- 111 -.30

TABLE 37.-Percentage of rats showing different degrees of cheopis infestation

Month ~~Num, 55to9 l tol19 50&o
Month tber of Index cheopis cheopis cheopis cheopis cheopis cheopis '

rats Iboi

Per cent Per cent Per centiPer cent Per cent Per cent Per cent
November --------_---- 972 8.00 16 13 20 22 20 9 .6
December -----658------ Mg 7.69 16 11 30 16 17 8 2.0
January -6---------- 81 4.73 21 18 30 17 11 3 0.1
February--- ----- 872 7.02 20 12 21 22 16 8 1.0
March--6.---------------- 5 5 97 27 14 18 17 17 5 0 6

83870 3

2185--
I0

1-90
1. 8
.81
9
z

34 42
637 50
421 42
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TALz 38.-Perceage of cheopis found on rate hauing diferert degre of flea
infeation

Num rC2plo 24 5 toO to19t 20to49 5orebsot Index 1c ps cheopis cheopis cheopis moreC8OPis ~~~~~~~~cheopis
Pcr cent Pr cent Per cent Per cent Pcr cent Per cent

November------ 7,780 & 00 2 7 19 35 32 5De --mber - 4,2 7.59 1 11 14 30 31 13J ary - 3,Z2 4.73 4 19 23 33 20 2Fnbruary --1------ 29 7.03 2 9 19 30 33 8March - 3,973 5.97 2 9 18 38 24 9

TABLE 39.-Cheopi8 indx of Mus mtulue

Cheopis Index
Number NuFaber

Male Female Total

October-- 1,240 201 a108 Q 073 0.161November-. 504 154 .186 .119 .305December -. - - -- . 674 1x .118 .101 .219January- _. -------------------------------- - 437 98 .141 .062 224February -------------------------------------- .. . 7 136 . 185 . 118 304March-.- 531 126 .141 .096 237

TABLE 40.-The results of each city-uwide broadcasting of poison as reported by
householders to inspectors

Number Nme
Number 'of rat Average NumberveagNumerof oionof hois. reore number Number of poio Nmw of mw numeragNumberdofpoisont h- bO t of houses reportd numbervisited found per hG3 bracs visited found perhouse

dead visited dead visited

First - 545 956 L 75 Fifth -6, 272 1,174 0.18Second -6---- ,129 3,035 .49 8Sxth 5,924 1,084 .18Third-5,812 1,920 .34 Seveat - - 7,712 1,212 .16Fourth -,637 1,140 .22

TABLE 41.-Bimonthly number and percentage of rats trapped during the poisoncampaign and number per 100 traps per day

Number trapped Percentage

Dateobfnning and completion >, . iof eacpoisonbroadcast
Rl. II

_. I I ---I
6a

.4"4Z

First began Sept. 23; cmpleted Sept. 1 342 134 476 1,460 17.7 6.9 24.7 75.2 11. 67Oct.16-Se'--- pt. 2 277 97 374 1,29 16.6 5.8 22.4 77.6 13.46Sucond bog Oct 17; oned Oc. 1 244 86 3 1,021 8 0 5.6 24.2 75.6 12.81Nov. 16 -Oct. 2 -337 113 450 2,42 11.7 &39 1.&6 84 3 5.84Thif bega Nov. 18; complted JNov. 1 332 11i 446 2,231 12.4 4.2 16.6 83.3 5.07Dec. 14 -. Nov. 2 516 324 840 2,270 16.5 10.4 27.0 72.9 4. 5,7?ourth bean Dee 16; completd JDe 1 002 296 898 1,736 22.8 11.2 34 0 65.9 4.18Jan. 9 -. -Dec.2 415 165 860 1,5S4 19.5 7.7 27.3 72 6 3.16Fifth beg Jan. 10; completed fle. 1 340 97 437 1,237 20.3 5.7 12B1 73.8 2.69Jan31'-.- -an. 2 772 262 1,034 2,391 23.5 7.6 30 1 69.8 4.21Sixth began Feb. 1; completed
Feb. 20 -F- ---e-Feb. 1 773 331 1,104 2,421 2L9 9.3 31.3 68 6 4.95Seventh began Feb. 21; completed Feb. 2 738 379 1,117 2,605 19.8 10.1 30.0 69.9 5.23Mar. 19 -Mar. 1 864 340 1,204 2,111 26.0 10 2 36 3 63.6 3.68EighthbegnMar. 20-Mar. 2 935 369 1,304 1,62 3L9 126 44.5 55.4 3.05

Traps concentrated for 1 month on the southern outskirts of the city in asmall dbtrict extending acrossthe city.
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TABL 42.-Nufr of guinea pg deth from daily mas8 inocultion of rat epleens
and human Casem of plague during the intensive poison campaign

Number
Nu verage~Cases of of rst Nwnber nuate

Month h pe ns o nea rat
plagule lnocu- guindead

October- - - 10 2,486 8 310.7
November 14 4,109 16 256.8
December 18 3,285 12 273.7

JanUarY ---------------- 4 3,570 4 892.5
February- 2 4,818 4 1,204.5
Merarch--.-----3 .5,953 2 2,976.5MIarch #- --------------.----------------------------------------

TABLE 43.-Comparison of the results of trapping during six months when poison
was used with the corresponding six months of the following year

Poison used indifferently Poison used intensively

Month Total Number Total Number
catch of Number Per cent of rats catch of Number Per cent of rats
ratsand of rats of rats pr109 ratsand of rats of rats

mice ~~~~~~trapspe micetrppemice ~~~~day a

October -15,170 3,984 26 1Q87 11,081 4,229 38 4.8
November-13,737 4,237 31 1L.7 13,440 5,787 43 4 8

December - 11,617 3,450 30 8.2 10,426 4,758 46 3.6

Janury -11,153 4,263 38 11.2 12,081 5,099 42 & 5

February- 14,423 4,447 31 13. 2 16, 264 7,247 45 5.1
Mbarch -14,562 5,104 35 13.7 15,671 6,242 40 3.3

DEATHS DURING WEEK ENDED AUGUST 23, 1930

Summary of information received by telegraph from industrial insurance corApanies
for the week ended August 23, 1930, and corresponding week of 1929. (From the

W5'eekly Health Index, issued by the Bureau of Census, Department of Commerce)
Week ended Aug. Corresponding

23, 1930 wek, 1929

Policies in force -__ 75, 743, 912 74, 612, 447
Number of death claims -_____ 13, 050 11, 660

Death claims per 1,000 policies in force, annual rate-. 9,0 8, 1
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4s t' from all.0MW. is owt.is ltp ciLi. of LA UNi S ." erAiu th week
ended Augt 5150, i,fant ortlity, nnswl deW rd*, and sonp'son withcorrewponding week of 1929. (From the Weelid Health Index, ised by theBureau of the Cen.u., Department of Commerce)

Iratsmtbublhd in tis umar e based upon mid-year populationestimates derived from the 1930_. Xrb are nete y oomwrable with similar ratespu in the Public Health Reportsearlr than the iss OfAgst 22, 193O, which were based upon estiates made before the 1930 censuswas takenJ

Week ended Aug. 23, 1930 Corrsponding Death rate 2 forweek, 1929 firt 34 weeks
City nf t

Total Death Deathbs mor. DeathDahdeaths rate'I under tl rate2 under 1930 1929year mtl1:; year

Total, (78 cities) -8,4-634 9.5 673 '53 10.3 737 12.3 13.2
Akron -24 4.9 3 27 9.5 16 8.0 9.Albany 5-----------------------------3 2 13.1 1 22 13.2 3 15.2 16.7Atlanta - 42 8 2 6 63 13.9 11 16.4 16.6Whit -15 1 32 7----Colored ------- - 27 (6) 6 79 (6) 4 (6) (6)Baltimore -155 10.1 17 58 12.6 21 14.5 15 4White ---- - 112 13 56 15-15Colored -.--43 (6) 4 6 (6) 6 (6)Birmingham -. . _ 50 10.0 15 140 13.0 10 14.3 16.9White----- 26 8 123 . 9----Colored -24 (6) 7 16 (6) 1 (6)Boston- ------ 169 11.2 20 58 12.4 20 14.5 15.9Bridgeport -27 9.6 0 0 8.2 2 11.4 117Bffalo -_ 96 8. 6 9 40 13. 14 13 3 14.6Cambridoe-20 9.2 2 37 10.6 4 12.2 13.2Camden - - 17 7.6 3 54 13. 4 4 14.1 14.9Canton -, 18 8.9 3 74 13. 5 3 9.5 11.9Chicago 5_---------------------- 551 8.5 63 56 9.0 52 10.7 11-8Cincinnatnid--- 110 12.7 8 47 15.7 11 1 a8 17.7Cleve nd ------------------------- 177 10.2 27 81 10.3 22 11.4 13.1Colmbus--- 9. 0 3 29 12.6 7 16.3 15.5Dallas 61 12.1 9 -- &2 3 12.1 12.2Whe-- .47 - 7 . - 3 -Colored -- 14 (6) 2-- () 0 (6) (6)Dayto,- -38 9.8 2 30 8. 7 3 10 6 11.8Denver . , _ _ , 87 1& 7 15 156 15.9 4 14.8 15.3DesM o -29 I0.6 1 17 11.1 1 1212 12.1Detrdt ~~~~~~~~~~227 7. 5 35 54 a 9 45 9 17 11.7Duluth----------------------- - 19 9.8 2 54 8 3 1 11.4 11.6El Po - 35 17.8 9-- 15 6 5 18 2 20.9Erie -.28 1 .6 3 64 13.6 5 11.6 13.1FuillRveriI6 -16 7.3 1 23 11.4 1 12 5 15.0Fi -..- 25 8 3 9 105 &6 5 9.5 10.9For Worth-----35 11.3 9- 7.2 3 11.6f 13.1White--- -------- 27 7 2Cdlred -8 (6) 2 - (6- 1 (6- (6)Grand Rapids-18 5.6ff 30 10.7 4 10 6 10.4Reton -64 11.4 7- 9.3 7 12 5 13.1White ----------------------- 45- 6 5Colored 19 (6) 1- (6) 2 (6) ---
Indianapolis- - 91 13.0 10 75 13. 9 9 15.1 15.2White ----------------- 74- 8 69-6-Colored -------------- 17 (1) 2 108 (6) 3 (1) (6)fersey City - 43 7.1 5 43 9.8 6 11. 7 13.Kanss City, Kans -- 34 14.5 0 0 12.9 2 11.4 14.0White -29- 0 0- 1

Colored - - 5 (6) 0 0 (6) 1 (6) (6)Kansas City, Mo --93 12.3 6 47 12. 6 12 13.8 14.5Knoxville -- - 24 11.8 5 117 13.1 2 14.3 14.2White . ---------- 19-5 130- 2-Colored -------------------------- 5 (6) 0 0 (6) 0 (6) (6)Los Angeles - 198 8. 3 12 36 9.1 23 11.3 11.7Lonisville 59 10.0 5 43 17.3 10 14.0 15.7WCite-.- 43 5 6Colored -16 (6) 0 0 (6) 4 (6) (6)Lowell 7------------------------29 15&1 5 I19 12. 9 4 14.1 15.1Lynn -15 7.6 0 0 9.7 1 11.0 11.8Memphis -74 15. 3 9 107 1.1 6 18. 0 19.5Wbite ------- 37 5 92 3Colored-- 37 (6) 4 135 (6) 3 (6) (6)
Footnotes at end of table.
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Deaths f ail csuse in crtain large cities of the United States during the wcek
ended August 2, 1980, invfant mortity, annual death rate, and comparison with
corrsponding week of 1999. (From the Weekly Health Index, issued by the
Bureau of the Census, Department of Commerce)-Continued

Week ended Aug. 23, 1930 Corresponding Death rate 2forweek, 1929 first 34 weeks

City Deaths Tnfsnt_
Total Death mDeasotr Death Deaths
deaths rate ud tality rate under 1930 1929

1year rate 1 year

Milwaukee--- 78 7.1 6 30 7.2 11 10.0 11.4
Minnea-5 .,, 57 & 4 3 19 8.8 10 10.8 11.3
Nashvi11------- --- 41 14.5 4 62 19.6 12 17.9 19.8

white .--------- 27 -3 62 11 ----

Colored -------------------------- 14 (6) 1 63 (6) 1 (6) (6)
New Bodford -13 & 0 0 0 8. 3 1 11.3 13.2
New Haven -31 9.9 2 39 9.0 1 13.4 13. 6
New Orleal _- - 137 1b 6 25 145 14.5 15 18 0 18.2

White--o 15 133 9 -- --

Colored -5 7 (6) 10 168 ($) (2) (11)
New York--------------1, 071 8. 0 .108 45 8. 4 lOS 11. 2 }1. 8

BronN Boro -h 140 5. 7 14 26 6.3 10 8. 1 8.6
Brookln Borough -378 7.6 47 50 7.4 35 10.1 I0.
ManhattanBorough-404 11.4 41 67 12.0 54 1.8 17.3

Queens Borouh-114 5. 4 5 145 6.1 4 7.3 7.9
Richmond Borouh -35 11. 5 4 74 12.2 2 14.8 16 3

Newari N.
B

-- 6o 7.7 5 26 10.1 10 12.4 13.4
Oaklan b-55 10.0 4 48 12.1 6 11.1 11.7
Oklanoma City 38 10.7 6 118 7.4 0 10. 9 11.1
Omaha Cit-38 9.2 3 34 12.0 6 14.1 14.2
Paterson -22 8.3 4 70 6. 8 1 12.6 13.9
Philadephia _- 409 10.9 39 58 9.8 42 12.9 13. 7
Pittsburgh -121 9.4 8 29 11.7 29 14.2 15.3
Portland, Oreg -62 10.8 3 37 12.1 3 12.7 13.2
Providence -_-- _____--_ -- 36 7.5 3 28 10.0 2 13.6 15.2
Richmond -43 12.2 2 30 10. 3 2 15.4 17.0

White .----- ------------ 25-1 22 1 -
Colored -------------------------- 18 (6) 1 44 (6) 1 (6) (6)

Rochester -65 10.4 8 71 11.3 6 11.9 13.0
St. Louis - -168 10. 6 21 68 13.8 27 14.8 15.4
St. PauL - -37 7.1 2 20 7.4 3 10.3 10. 9
Salt Lake City & -29 10.8 2 31 9.8 3 12.8 13.

San Antonio - -73 14.8 11-- 14. 1 16 1& 0 15.4
San Diego - - 35 12.2 1 21 11.3 4 14.5 15.8
San Francisco - -145 12.0 4 27 10.0 6 13.4 13.5
Schenectady -19 10.3 2 62 4.9 0 11.5 12.8
Seattle -87 12.5 3 30 8. 4 3 11.2 11.3
Somerville - -----------16 80 1 33 7.6 0 10.1 9.6
Spokane------------------------ 19 8.6 1 26 8. 1 12.5 13.3
Springfield, Mass - 26 9.0 4 63 10.9 1 12.5 13. 2
Syracuse---------------- 44 11.0 7 87 10.7 5 12.1 13.7
Tacoma - __-- __--_____---------- 25 12.2 2 51 8.3 0 12.9 12.0
Toledo ------------ 52 9.3 1 9 9. 6 4 12.9 14.0
Trenton- , ------------------ 81 13.2 4 74 12.8 5 17.2 17.7
Utica - - 17 8.6 1 28 9.7 0 15.2 16.0
Washington, D. C -114 12.2 19 110 11.4 18 15.6 16.0

White ------------------------ 8-12 104 . 9-.
Colored ------------- 4 (6) 7 124 (4) 9 (6) (6)

Waterbury ---- 20 10.3 3 77 8. 3 3 10.2 10.0
Wilmington, DeL-_---- 24 11.9 1 23 9.4 2 15. 0 14.3
Worcester------------------------ 40 10. 6 4 52 11.2 2 13.2 13.2
Yonkers -.--- 15 .8 1 24 9. 6 8.42 9.5
Youngstown -26 7.9 4 63 9.9 4 10.4 12.5

I Deaths of nonresidents are included. Stillbirths are excluded.
2 These rates represent annual rates per 1,000 population, as estimated for 1930 and 1929 by the arith-

metical method.
3 Deaths under 1 year of age per 1,000 live births. Cities left blank are not in the registration area for

births.
4 Data for 73 cities.
I'Deaths for week ended Friday. 1
' For the cities for which deaths are shown by color the colored population in 1920 constituted the follow-

ingpercant4gesofthetotalpopulation: Atlinta, 31; Baltimore, 15; Birmingham, 39; Dallas, 15; Fort Worth,
14; Housto, 25; kIdianapolis, 11; Kawsas City, Kans., 14; Knoxville, 15; uLovlle, 17; Memphis, 38;
Nashvile, 30; New Orlen, 26; Richmond, 32; and Washington, D. C., 25.

7Population Ape. 1, 190; dereased 1920 to 190; no estimate made.



PREVALENCE OF DISEASE

No healh departmeWt State or local, can effectiel prevent or control disease without
knowledge of w&en, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS
These reports are preliminary, and the aresubject to change when later returm aNr reved by

the 8tate heIth oMfs

Reports for Weeks Ended August 30, 1930, and August 31, 1929

Cases of certain communicable diseases reported by telegraph by State helh officers
for weeks ended August 80, 1930, and August 81, 1929

Diphtheria Influenza Measles Meningoooccusmeningitis

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Aug. Aug. Aug. Aug. Aug. Aug. Aug. Aug.
30, 31, 30, 31, 30, 31, 30, 31,
1930 1929 1930 1929 1930 1929 1930 1929

New England States:
Maine --- 3 2 2 3 3 17 0 0
New Hampshire -1 ---- 2 0 0
Vermont -1 ----- 2 0 0
Massachusetts 34OB-- 1 47 282 1
Rhode Island 3------ 0
Connecticut -6 11 2 2 2 1 1 2

Middle Atlantic States:
New York -52 100 5 13 75 59 8 10
New Jersey -2 65 8 2 19 7 38 3
Pennsylvania -36 79 --- 48 73 17 13

Eat North Central States:
Ohio -24 46 9 14 12 32 6 5
Indiana - ----------------- 8 179 1 3 5 2
Illinois -68 97 4 13 10 40 5 0
Michigan -2--------- 23 33 --- 22 30 4 3
WisCOnsin- -__--_______________ 5 12 18 16 44294 1

West North Central States:
Minnesota -- 14 8 3 8 2 5 1 2
Iowa --------- 6 4 ---- 4 0 2
Missouri -- --------------- 19 11---10 18 5 8
North Dakota -4 5 3 6 0 1
South Dakota -4 2 ___ ____ --------0 0
Nebraska - 1 5 1 6 13 0 0
Kansas - 11 10 _ ---- 16 10 4 1

South Atlantic States:
Delaware -1 ---- 1 0 0
Maryland - 16 16 7 2 4 3 1 1
District of Columbia -4 11--- 1 2 0 0
Vlrginla- _ - _ _- _-
West Virginia
North Carolina -
South Carolina - _ :

Georgia -
-Florida ----

1 New York City only.

9

17
21
16

5

8
117
40
26
24

4 . 1 1
4 1

138 180 .___ --------

4 17 4 5
------ 4 1

Week ended Friday.

0
0
0
0
0,

3
3
0
6
1

(2190)
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(!ase of ertsi oommuskxble dies8es reported by telegraph by State health
of,cr for weke esded August 30, 1980, and August 31, 1929-Continued

Diphtheria nuenza Measles M OCOCCU8
. ~~~~~~~~~~~mengitis

Divisio and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Aug. Aug. Aug. Aug. Aug. Aug. Aug. Aug.30, 31, 30, 31, 30, 31, 30, 31,
1930 1929 1930 1929 1930 1929 1930 1929

East South Central States:
Kentucky------- 0 0
Tenes e-- 10 28 4 16 5 1 1
Alabama -16 49 6 7 27 19 2 0
MississpPi --__--_________ 14 30-1

West South Central States: 1 5 9 0 0
ArkansI-8 27 6 8 3-3 0O
Louisiana- 8 27 6 8 3 3
Oklahoma' - 3 26 2 10 1 4 3 1
Texas -13 39 18 12 2 2 0 0

Mountain States.
Montana - .1 2 10 2 0
Idaho ------ 1 0 2
Wyoming - ------- ---------------- 0 1
Colorado -12 2 .-5 3 2 1
New Mexico -10 2 10 0 0
Arizona- 2 -----11 1
Utah -- 1 4 ----2 4

Pacific States:
Washingo --------------------

Oregon - 3 3 1 5 8 6 0 0
California - 24 28 15 7 44 23 4 3

Poliomyelitis Scarlet fever SmllpOx Typhoid fever

Division and-State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Aug. Aug. Aug. Aug. Aug. Aug. Aug. Aug.

30,1930 31, 1929 30,1930 31, 1929 30,1930 31,1929 30,1930 31, 1929

New England States:
Maine -5 0
New Hampshire -0 0
Vermont -0 2
Massachusetts -23 2
Rhode Islasd -1 0
Connecticut -3 2

Middle Atlantic States:
New York -29 26
New Jersey -1 2
Pennsylvania -7 13

East North Central States.
Ohio - ------------------ 28 10
Indiana -4 0
lilinois -19 4
Michigan - ------------------ 53
Wisconsin -- 5 0

West North Central States:
Minnesota ---------- 19 3
Iowa- 0 1
Missouri _-- 19 1
North Dakota -1 0
South Dakota. -------------- 90
Nebraska -6 -------------- 0
Kansas------------- 48 1

South Atlantic States:
Delaware -0 0
Maryland - --------- 5 1
District of Columbia-0 0
Virginia - ------- -------- 25
West Virginia - ------ 1 6
North Carolins -2 3
South Carolina0 3
Georgia ---------- 0O
Florida-l0 0

2 Week ended Frlda
3 Figures for 1930 are exclusive of Oklahoma City and
4Includes nonreddents.

10
4
2
38
2
8

46
19
61

48
20
74
53
34

25
17
18
9
5
4
16

1
5

0
0
0
0
0
0

0
0
0

5
15
8
7
2

1
6
1
1
4
4
7

0
0
0

------ I--------I---------I------;r-.-
11
66
17
22
2

7
1

0

0

0

0
0
0
0
0
0

8
0
3

15
13
13

6

4
5
2
0
3
4
9

0
0
0

4
0
0
0

5
2
1

12
3
1

30
19
55
39
19
41
21
9
5
I

13
16
2
0
18

8
38

412

73
40
48
36
I

4
1
0
7
4
4

69
20
43
33
10
28
17
8

5
12I
0
5
2
13

10
33
2

35
31
59
65
5

. - ---,I-- ----



8Mter a12.1930 2192
C0.0 ot crt oo u'k ble t..ort by ti4wpk bZButse health

ooxe for weks n"d Augwt 80, 1930, and Asgat *1, 1P -9-( tinued

Poliomyetts Sewrlet fever Smalpox Typhoid fever

Division and StSte Week Week Week Week Week Week Week Weekeded ended ended ended ended ended eadtd ended
Au. Aug. Aug. Aug. Aug. Aug. AU Aug

30,-9.0 31,1929 30,1930 31,1929 30, 1930 31,1929 30,190 31, 1929

Eat South Central State:
Kentucy --- -- 1 1 2 14 3 0 39 27Ten -2 4 21 13 0 0 54 esAlabama - 3 1 32 34 1 0 30 30Ms --p----------------p 4 0 1 13 0 0 27 30West South Central States:
Arkansas . ......--..---- 8 0 3 6 2 1 38 21iiana ------------------- - 13 0 1 7 0 0 36 20Oklahoma --8 0 3 22 10 6 43 57Tex ---------------- 1 0 9 15 7 6 12 13

Mountain States:
Monta-- 0 0 5 8 0 0 1 3
Idaho - 0 2 1 0 1 0 0Woming 2 0 3 1 0 0 1 OCoo-rado - . 2 0 8 4 1 9 15 9NewMeico 2 0 1 1 10 3 15 6Arizona ---- 1 1 0 0 11 0Utah - 0 0 3 7 0 0 4 1

Washington --1 0 9 13 11 8 5 6Oregon ----------------------- 2 1 7 6 3 1 5 5California --49 7 27 48 5 19 13 7

3 Week ended Friday. Figures for 1930 are exclusive of Oklahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES
The following summary of monthly State reports is publihed weekly and covers only those States from

which reports are reived during the current week:

Menin-
Menin- Diph- Influ- Ma- Mea Pellag- Polio- Scarlet Small- Ty-8bteAe cm theria enza laWa sles ra miye- fever poX phoid

menin- litis~~~mye fevergitis

ApnI4 1930

Colorado ------- 11 55 1- 3,927 0 147 63 7

Mapv, 1930

Colorado - 6 37 -- 3,432 00 85 46 13
Ju,s, 1930

Colorado -6 19 -- 1,616 3 53 38 6Hawal Ternitory _ 6 30 2 36 1 6 0 8
Julyr, 1930

Illinois -23 350 40 133 505 1 16 414 185 101
Kansas - 11 19 5 9 175 47 79 76 CAMissouri -10 70 3 112 126 1 108 83 89Montana - 3 ---16 2 35 9 9Oregon -2 1 8-- 144 5 17 36 22Virginia-16 53 2 71 451 111 28 106 15 2.59

April, 1930 May, 1930
Colorado: Cases Colorado: Cases

Actinomycosis-I Chicken pox - -30l
Chicken poxs--- 355 G n s------------- 12
German measl..- 19 Impetigo contagosa .- _- 3
Impetio contagiosa -1
Mumps-- Mumps-

-
703

Rocky Mountain spotted or tick fever.-- 3 Ophthalmh neonatorum -1
Septic sore throat -2 Rocky Mountain spotted or tick faver. 5
Vincent's angina ----------- 2 Vincent's angina- - - 1
Whoopilg cough -452 Whooping cough ,.,,,,.,,,,,,,.332
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f

Chicken e:
C41dolorado,_.........................

onjunelW hI&ulr
HaveanTadtory ------------------

DystrY (ambic):

German m s:
Colorado - --------------------------

Hookwlm diea:
HawaiiT rt----------------------

ImpetigO oto":
Colo- a- o-
Hawaii Territoryo,,- .-.

Leprosy:
Hawaii Territory ry-

Mumps:
Colorado-
Hawaii Ttory-l-or

Opthalmia neoustorum:
Colo loo -

Rocky Moumtain spotted or tick fever:
Colorado - -

Tetanus:
Colorado - ,-
Hawaii Tarritory-

Trachoma:
Hawaii Territory-

Vinent's angina:
Colrtado-

Whooping cough:
Colorado -

Hawaii Territory-

Julg, 1980
Anthrax:

Illinois ----

Chicken pox:
Illinois-
Kanss--
Missouri -------------------------

Montan -

Oregon - -------------------------

irginia ----
Conjunctivitis:

Illinois. _._.- -

Diarrhea and dysentery:

C_

66

14

4

12

1

4

6

329
24

1

2

1

1

4

1

294

8

1

319

30
17

66

106

Virginia -----.----------------- -1,768
Dysentery:

Iinois 42

Kansas1. _ --------------

Oregon -------- 4
Food poisoning:

Kansas -.--.2
German measles:

Illinois ------------------ 7
Impetigo contiosa:

Eansas -_--,_____--__--1

Oregon - 8

Lead poisoning:
Illinois ------------------- 15

Lethargic encephalitis:
Illinois--.--------.-------- 5

Lethario enpaliti-Contlnued. Cases
Kansas -- 2
Oregon---1

Mumps:
I olls-.n.----------------------
Kansas-- - - 83

Missouri- -.- 38
Montana -.------------- 17
Oregon .---- 66

Ophthalmia neonatorum:
Ilinois -

Miourl --___ 4
Montana . 2

Paratyphoid fever:
Xois _------- 4

Kansas -- 6
Oregon-- 1

Puerperal septicemia:
Illinois - - 9

Rabies in animals:
llinois -- - 4

Missouri- 4
Rocky Mountain spotted or tick fever:

Montana - - ---- 4
Scabies:

Oregon- 2
Septic sore throat:

Illinois - - 8
Kansas --

Missouri- 2_
Oregon-- 9

Tetanus:
Illinois .11
Kansas -- I
Missouri - -1

Tick paralysis:
Montana - -- .--------- I

Trachoma
Mlinois - - 9
Kansas - 1
Missouri - - 41
Oregon --1

Trichinosis:
illinois -.-------------------------- 1

Tularaemia:
Oregon -.---- 1
Virginia-- ------ --- 3

Typhus fever:
Virginia ------13

Undulant fever:
Illinois ------------------------------ 10
Kansas -_--------- 8
Missouri - .- 17
Virginia- 5

Vincent's angina:
Kansas -,----,- 4

Oregon ....-- 3
Whooping cough:

Illinois - - 825
Kansas ,-,_---- - 210
Missouri -..... 148
Montana -... 294
Oregon - - 174
Virginia - -

2193
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GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM
CITIES

The 96 cities reporting cases used in the following table are situated in all
parts of the country and have an estimated aggregate population of more than
31,890,000. The estimated population of the 89 cities reporting deaths is more
than 29,300,000. The estimated expectancy is based on the experience of the
last nine years, excluding epidemics.

Weeks ended August 23, 1930, and August 24, 1929

1930 Estimated190 1929 expectancy

Cases reported
Diphtheria:

4 Stat ----------------------------------- 574 919
96cities---- 366 424Measles:
45 States- 55 540
96 cities --------------- 169 111

Meningooccus meningitis:
4States-94 94--
96 cities - 38 58

Poliomyelitis:
4 States -325 103

Scarlet fever:
46 States --- ---------------------------------------------- 617 845
96 cities -197 243 245

Smallpox:
46States -149177---

96 cities -12 21 9
Typhoid fever:

46 States -1,009 8 -
96 cities -- 118 182 167

Deaths reported

Influenza and pneumonia:
89 cities-- 283 3

Smalpox:
89 cities-- 0 0

City reports for week ended August 23, 1930
The "estimated expectancy" given for diphtheria, pollomyelitis, scarlet fever, smallpox, and typhoid

fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease
under consideration that may be expected to occ during a certain week in the absence of epidemics. It
is based on reports to the Public Health Servi during the past nine years. It is in most instances the
median number of cases reported in the corresponding weeks of the preceding years. When the reports
include several epidemics, or when for other reasons the median is unsatisfactorY, the epidemic periods
are exaluded, and the estimated expectancy is the mean numbe-of cas reported for the week during
nonepidemic yea.
*f the reports have not been received for the full nine years, data are used for as many years as possible
but no year earlier than 1921 is included. In obtaining the estimated expectancy, the figures are smoothed
when neessary to avoid abrupt deviation from the usual trend. For some of the disas given in the
table the available data were not sufficient to make it practicable to compute the estimated expectancy.

Diphtheria Influenza

Division, State, and Chice ases, crasaes,M p, Pn

po,caeiCssyesls Mms

re-deth
cty reported etimtd Cases re- Cases re- Deaths ported ported deathsexpect- ported ported reported reported

ancy
___

NEW ENGLAN

Maine:
Portland-

New Hampshire:
Concord-
Manchester.
Nashua-

0

0
0
0

1

0
0
0

0

0
01

0

8
0

00

1

0
0
0

0

0
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C'Jvt rsporwt kV -sade Auust £8, 19$(-Continued

D eVi Bte3 Polty

NEW IN LAO

Vermont:
Barre, -
BurliWtm -- ,

Massachustts:
BostolL -

Fall River-..
8 ring1d --

Rhode Island:
Pawtudket--
Providence--

Connecticut:BridgdportL-
Hartford-
New Haven----

MIDDLE ATANI

Newv York:
Buffalo-
NewYok-
Rochete--
Syracuse-

New Jersy:
Camden-
Newark-TrentOn ------

Pennsylvania:
Philhia-----
Pittsburh
Reading..-

IASTNORmCENTEAL

Ohio:
Cincinmti-
Cleveland-
Columbus-
Toledo0.--

Indiana:
Fort Wayne-
Indianapolis--

South Bend-
Terre Haute-

ilinois:
Chicago - -
Slprigfed -

Michigan:
Detroit-----
Flint-
Grand Rapids-

Wisconsin:
Kenosha-
Madison-___-_
Milwaukee-
Racine
Superior .

WESTNORTHCZNTRAL

Minnesota:
Duluth . .
Minnepolis .
St. Paul

Iowa:
DavnnDortDes Mol ------

Sioux City .
Waterloo-

Missouri:
Kansas City .
St. Jos*p-------
St. ois

Dlfiphthsrla ITnfluena

Cans,mmaaw
un-anoy

I.

Cases
,parted Cas re- Deaths

ported reported

Meadesi Mumps
case re eamre-
portd ported

-I - 1- 1 I I1

0
0

2
1
1
0

0
0
O0
0
0

3
101
0

0
0
0

7
0
1

1
- 7

4
0
O
0
0
0

13
0

3
0
0

1
1
6

0
1
1

0
0
0
0
0
0
0

0
0

19
1
1
3

0
2

2
2
1

8
80
2
1
2
6
1

28
11
1

4
19
2
5

1
2
1
0

52
0

22
2
1
0
0
7
0
0

0
10
5

0
1
0
0

2
0
16

0
0

12
3
0
1
0
0

0
2
0

9
33
0
4

0

7
0

6
2
0
0

0

41
1

8

0
0
4

0
3

0
0
1
0

0
0
7

2

4

1

-- .-

3

1--

2

0
0

0
0
0
0

0
0

0
0
0

O
0

02

1
0
0
0

2
1
0

0
0
0
1

0
0
0
0

I
0

1
0
0

0

0
0
0

0
0O---- -

0
0

20
1
1
2
0
0

0
3
0

1
39
0
4

3
3
0

13
6
0

3
2
6
0

0
0
1
0

6
0

8
4
0

0
22

0

0
1
0

7

0
0

6
0
0
0

0
0

0
1
0

1
10
1
2
0
2
0

6
3
0

11
1
0

00
0

0I

0

0

1
0

0~

1
0

0

0
0
0

0
0
0

0

0
0
0

Pneu.
deathi
reported

0
0

11
e
1
0

0
1

2
6
1

4
70
6
1
1
0
0

24
10
0

6
4
0
3

2
12
1
0

13
1
26
2
0

-~~~~ i

0
2
3

4
2

.---- -

l F e- w

---------- ----------

---------- 0
---------- ----------

---------- 0

-
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City report for week eded Augut 18, 1930-Continued

Diphtherb | f ne_a_

Chicken M , Mumps Pneu.Divisdon, State, and as c,TIty eslti=at Cam r Cam e Deah patd ported dcaths
expect- ported prted reported reported

________ ___ ~ancy _ _ _

WEST MONTE CZN-
TAL-COontinued

North Dakota:
Fargo --- - 0 0 0 0 0 10

OOrand Forks 0 0 0South Dakota:
Sioux Falls- 0 0 00 0 -

Nebraska:
Omaha 0 3 1 0 1 0 1Kansas:
Topeka 0 0 0-0 0 0 o
Wichita-0 0 0 0 0 0 0.
SOUTH ATLANTIC

Delaware:
Wilmington 0 1 0 0 0 0 O

Maltimore 1 13 2 0 1 0 5

Cumberland 0 1 0 0 0 0 OFrederick 0 1 0 0 0 ' O
District of Columbia:

Washton- 1 6 2 0 8 0 6
Virginia:

Lynchburg 0 0 0 0 0 0 O
Richmond 15 6 6 0 0 0 1
Roanoke 0 2 1 0 0 0 0West Virginia:
Charlestown _ 0 0 0----- 0 0 0 1
Wheeling 0 1 1-0 0 0 2

North Carolina:
0e 0-----10 0 0 0 1

Wl0 ---------0 0 0 0 00Wnon-Salem 2 1 1 1 0 0 0 1
South Carolina:

Charleston 0 0 3 4 0 0 0 2
Columbia 0 0 0 S 0 1 2 2

Georgia:
Atlanta - 0 3 0 -------- 3 0 0 3
Brunswick-0 0 00 0 0 0
Savannah 0 1 4-0 0 2 0

Florida:
Miami 0 0 0 9 0 0 1
St. Petersburg--- - 0--- 0---0
Tampa. - 0 1 0 1 0 0 2

EAST SOUTH CENC4TRAL

Kentucky:
Covington 0 0 0 0 0 0 1

Tennesse:
Memphis 0 2 1-0 0 1 1
Nashville 0 a 0-0 0 0 4

Alabama:
Birmingham 0 3 0 1 0 1 0 4
Mobi - 0 0 1-0 0 0 0
MontgomerY 2 1 0-0 0.

WEST SOUTH CENTRAL

Aransas:
FortSmith 0 0 0---0 0
Little Rock 0 0 0 0 0 0 2

Lousiana:
New Orleans 1 6 7 1 1 0 0 5
Shreveport 0 0 0-0 0 0 0

Oklahoma:
Oklahoma City-_ 0 1 0O0 0 0 4
Tulsa-0 0 0-0 0-

Texas:
Dallas0 4 7 0 0 0 3
Fort Worth 0 2 0O0 0 0 2
Galveston 0 0 0-0 0 0 0
Houston 0 3 3-0 0 0 3
San Antonio 0 2 1-0 0 0 3

I I II II I
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oft repwtote we etdon Augat 283, 193098-Continued

Diphtheria Influena
vlslSIon OOD Ca, .c. Mease Mumps, Pneu-
D tavMA Came, cases re cauesre-mcItY ztp¢et md Cas re- Cam re- Deaths ported ported deahezi.ot- ported ported reported reported

MOUNTAiN

Montali
Bin g- s----- 0 0°---------- 00 0 0
Great Falls 1 0 0 0 0 0 0
Hele sa----- 0 0 0----- 0 0 0 0
Misuela---- 0 0 0 0 0 0 1

Idaho:
Boi0----e- 0 0 0 O O O

Colorado:
Denver---- 0 7 5 -1---- I 1 0 3
Pue-b---- 2 2 0----- 0 1 2 1

New Mexico:
AlbuquerqUL--- 0 0 0 . 0 0 0 0

Arizona:
Phoenix ------- 0 0 0 ----------0 0 0 0

Utah:
SaltLAkeCity3- 2 0 ------ 0 1 0 1

Nevada:
Reno-0 0 0-O-O-. 0 0 0 0

Washington:
Seattle-2 2 0 --- 11 6
Spokane---_- 1 2 0 --- 2 0 .
Tacome 0 1 0 0 0 0 3

Oregn
Portland 1 3 .1 0O 3 2 0
Salem-1 0 0 0 0 1 0

California:
Los Ageles . 4 22 8 5 2 4 7 11
Sacramento _ 1 2 0 0 0 2 0
San Francisoo-_ --_-__10 - _

Sclet feve Smallpox Typhoid fever
. . Tuber Whoop-

Division, State, Cass, Cases, ala, Cases, cough, Dal
and city 4ti- Cases esti- CSeB Deaths deatbs esti- Cas Deaths cases

mated re- mated re- re- re- mated re- re- re- S
ported ported ported pore pect- ported ported ported

ancy ancy ancy

NEW ENGLAND

Maine:
Portland 0_2 0 0 0 0 1 0 0 10 18

New Hampshire:
Concord- 0 0 0 0 0 0 0 0 0 0 10
Manchester_ 0 0 0 0 0 0 0 0 0 0 14
Nashua-0 0 0 0 0 0 0 0 0 0 - -

Vermont:
Bae --- 0 0 0 0 0 0 0 0 0 0 0
Burlington ,. 0 0 0 0 0 0 0 0 0 0 9

Massachusetts:
Bosto 14 9 0 0 0 15 3 6 0 47 lee
Fall River I I 0 0 0 3 1 0 0 1 10
Springfield-. 1 1 0 0 0 0 1 1 0 3 21
Worcester 2 4 0 0 0 4 1 0 0 10 40

Rhode Islnd:
Pawtucket._.. 0 0 0 0 0 2 0 0 0 0 7
Providence._ 2 2 0 0 0 3 1 0 0 1 36

Connecticut:
Bridgeport__.. 2 1 0 0 0 3 1 0 0 0 27
Hartford__ 1 1 0 0 0 3 0 0 0 1 33
New Haven- .. 1 O0 01 1 2 0 0 6 31

MiDDLE AANTC

BuNe alo - 5 10 O 7 1 1 0 49 95
New York 23 21 0O O 82 40 15 1 79 1,070

Roebzter_ 1 3 O O O Z00 1 O O is 63Rohetr --- 3
O 1 O O O 22 44
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.C0tg repK t for weeb essd Auguet 28, 198-Continued

CUW.Scarlet feve Smalpo Typhoid feve
. Tubelr Who op-

Divisin, State, Case, Cases, Ca, oh Deaths,and city esti- Case est Cas Deatbs e- Ca Deatbu ca all
matd re- mated re- re- re- mated re- re- re causes
pect ported - Ported ported ported ct- ported ported portedancy ancy ancy

MIDDLE ATLANTIC-
continued

New Jersey:
Camden 0 0 0 0 0 0 1 2 0 0 17Newark- 3 2 0 0 0 5 1 0 0 10 68Trenton------- 1 2 0 0 0 1 1 2 0 0 31Pennsylvana:
Pbiladelphia 15 13 0 0 0 24 8 8 0 18 409Pittsbrgh 7 4 0 0 0 8 3 1 0 36 121
Reading 0 0 0 0 0 0 1 0 0 0 18

EAST NORTH CEN-
TRAL

Ohio:
CincinnatL---- 4 1 0 0 6 9 3 4 0 0 110Cleveland 9 4 0 0 0 12 4 2 0 33 177Colunmbus----- 3 3 0 0 0 3 1 0 1 13 50Toledo-2 5 0 0 0 8 3 3 0 0 51Indiana:
Fort Wayne --- 0 0 0 0 0 1 2 0 0 0 21Indianapolis--. 2 4 0 0 0 7 1 0 0 13
South Bend-.. 1 1 0 0 0 2 0 0 0 0 17Terre Haute 0 0 0 0 0 1 0 0 0 2 23Il1inois:
Chicago- 24 26B 0 0 44 5 2 1 65 551

Mic8p 0 0 0 0 0 1 0 2 0 4 17
Detroit- 22 8 0 0 0 20 5 4 0 71 227Flint-4 1 0 0 0 0 0 0 0 6 25Grand Rapids. 3 0 0 0 0 0 1 1 0 1 18Wisconsin:
Kenosha - 0 1 0 0 0 0 0 0 1 4 4Madison- 0 0 0 0 - 0 9.MllwanAee.. 7 3 0 0 0 2 0 0 0 42 78Racine- 0 --- 0-----
Superor- 1 1 0 0 0 2 0 0 0 0 5

WEST NORT CEN-
TRAL

Minnesota:
Duluth-4 1 0 0 0 1 0 0 0 3 19Minneajpolis --- 12 2 0 0 0 2 1 3 0 6 57St. Paul- 5 0 1 0 0 0 1 0 0 1 37Iowa:
Davenport 0 1 0 2 _ 0 0 0
DesMoines. 2 0 1 0---0 0 29SionsCity- 0 0 0 0 - 0 0 - 3Waterloo 0 0 0 0O0 0 1Missouri:
Kansas City--_ 2 2 0 0 0 8 3 1 1 2 93St. Joseph 0 0 0 0 0 2 B 1 1 1 26St. Lous- 10 8 0 1 0 5 7 6 0 3 168North Dakota:
Fargo-1 0 0 0 0 0 0 0 0 2GTand Forksl. 0 0 0 0 - 0 0 - 0South Dakota:
Sioux Falls 1 0 0 0O0 0 0 9Nebraska:
Omaha-1 2 0 0 0 1 0 0 0 0 38Kansas:
Topeka- 2 0 0 3 0 0 1 0 0 0 6Wichita- 1 3 0 0 0 0 0 0 0 0 23

BOUTH ATLAnC
Delaware:
Wion 0 2 0 0 0 0 0 0 0 0 24Maryland:
Baltimore 5 4 0 0 0 19 9 7 0 25 155Cumberhand-- 0 0 0 0 O 0 0 1 0 0 7Frederick----- 0 0 0 00O O O O O 4District of Colum-

bia:
Washington. 4 4 0 0 0 15 4 2 0 9 144
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CWor.ftetoek esded Augst Mt, 193-0-ontIued

Dlvflg-Otsft
and otY

SOUTH ;T~TI
oontinued

RoafOk
West V-i-a:

North C.~aola

win~on-8al55
South Carolina:

ChatlestO----
Columbia-

Qeorgia~
Atlanta-
BrWeliCk-_--
Savannh-_

Florida:
Miami-
St. Petersurg
Tampa-

EAST SOUT
CENTRA

Kentucky:
Covington-

Tennesaee:
Memphis--
Nashvill

Alabama:
Birmpnghams-
Mobile
Montgomey-
WEST SOUTH
CENTRAL

Arkansas:
Fort Smith.
Littlekock

Louisia:
New Orleans-
Shreveport

Oklahoma:
Oklahoma City
T

Texas:
Dallas .
Fort WSorth
Gaslvaston-
Houston-:
San Antonso

MOUNAN

- 14
80 let ha I , smallpox

Caoo,
mu-
aged
ancy

0
3
1

1
0

0
1
1

0
0

4
0
0

0
0
0

0

1
1

3
0
0

1

0

1

0

2

1

.2

1

0

0 aw - Cbams Deaths
se- mad re- re-

pbledG puo- -d pard
=1y

0
1
1

0
0

1
0
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Montana:
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GreatFalls---- 0

Helena 0

Missoula
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New Mexico:
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Phoonix .- 0,
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OEts teport, for oeek ended Agust W, 193A- ftilnued

Searlet beve Smalpox Typhoid ev-

0310r- IWhop
Diviion, State, Case, Cus, l Cue, , Death8,and cty esti- Cases est- Cuses Deaths d esti- Cuemated re- m d r re- e aed re

pespt- ported ported port ported ported ported ported
ancy .acy aCy

MOUNTAIN-CO0l.

Utah:
Madlake-City 2 4 1 0 0 2 1 0 0 20 29Nevada:
Reno-0 0 0 0 0 1 0 0 0 0 2
PACIMC

Washington:
Seattle-2 2 0 0---O2 018Spokane- 2 0 0 2 --- 0 2 O--Tacoma- 1 1 0 0 0 0 0 0 0! 25
Portland- 2 1 3 1 0 2 1 0 0 3 62Salem------ 0 0 0 0 0 0 0 0 0 9-California:
Los Angeles- 7 4 2 3 0 21 3 1 1 20 198Sacramento-- 1 0 0 0 0 3 1 0 0 0 22San Francisco 5 1 ----

Me Lethargic en- ollomyelitis (hhntilemenigti cphalitis agrparalyaBP

Division, State, and city . Cams,
esti-

Cases Deaths Cam Deaths Cam Death mated Cas Deaths
.____ _ _ _ _expect I. ~~~~~~~ancy

NEW ENGLAND

Maine:
Portland _- -

Mastachusetts:
Boston _

MIDDLE ATLANTC

New York:
Buffalo .
New Yorkl
Rochester
SYcuse -----

New Jersey:
Newark

Peaylvania:Phl adelphiL
Pittsburgh--
EAST NORTH CENTRAL

Ohio:
Cincinnati
Cleveland

Indiana:
Indianapolis

lois:
Chicago ,

Michigan:
Detroit
Flnt ----------
Grand Rapids

Wisconsin:
Milwaukee .-- ...
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0
0
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City report for week ended August 23, 1930-Continued

INFO '111, oAthargbic on- Pcllagra Poliomyelitis (Infantie

Division, State, and city Cases,
esti-

Cas Deaths Cases Deaths Case Deaths mated Case Deaths
expect-
ancy

WZST NORT CZNTRA

Minnesota:
Duth ------------ 0 1 0 0 0 0 1 0 0
MinneapOs------------ 2 0 0 0 0 0 0 0 0

Iowa:
Sioux City -0 0 0 0 0 0 0 1 0
Waterloo---------------- 0 0 0 0 0 0 0 1 0

misasCity 1 1 0 0 0 0 0 0 0
St. Louis _- 2 1 0 0 0 0 1 1 0

Nebraska:Omaha-0 0 0 0 0 0 0 2 Q
Kam=as

Wichita -----0 - 0. 0 0 0 0 1 0

soUTH ATLANT

Delaware:
Wilmington------- - 0 0 0 0 0 0 0 1

Maryland:
Baltimore----------- 0 0 0 1 0 0 1 O 1

District of Columbia:
Washingto--- 1 .0 0 0 0 0 0 1 1

Virginia:
Roanoke - - 0 0 0 0 0 0 0 1 0

West Virgnia:
Wheeling ---------- 0 0 0 1 0 0 0 0 0

North Carolia:
Raleigh-0 0 0 0 2 0 0 0 0
Winston-Salem-0 0 0 0 2 1 0 0 0

South Carolina:
Charleston-0 0 0 0 0 1 0 0 0

Georgia:
Atlanta- I 1 0 0 0 1 1 0 0
Bmnswick-0 0 0 1 1 0 0 0
SavannahI-0 0 0 0 1 0 0 0 0

Florida:
TampaI-0 0 0 0 0 1 0 0 0

WEST SOUTH CENTRAL

Arkansas:
Little Rock-0 0 0 0 0 0 0 2 0

Louisiana:
New Orleans -1 1 0 0 4 1 1 1 0
Shreveport-0 0 0. 0 0 4 0 0 0

Oklahoma:
Oklahoma City---------- 0 1 0 0 0 0 0 5 0
Tulsa ----------- 0 0 0 0 0 0 0 2 0

Texas: O
Dallas-0 0 0 0 1 0 1 0 0
Fort Worth --------- 0 0 0 0 0 2 0 0 0

MOUNTAIN

Colorado: 1 0

Denver - - 0 0 0 0 0 0 1 1
Pueblo-0 0 0 0 0 0 0 1 0

PACaFI
Oregon:

Portland - -1 0 0 0 0 0 0 0 0
California:

LosAngeles - ----- 1 0 0 0 0 0 2 18 1

' Typhus fever, 5 caes: 4 cas at Savanah, Ga., and 1 case at Tampa, Fla.

8387-30--4

a I
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The following table gives the rates per 100,000 population for 98 cities for the
5-week period ended August 23, 1930, compared with those for a like period ended
August 24, 1929. The populAtion figures used in computing the rates are approxi-
mate estimates, authoritative figures for many of the cities not being available.
The 98 cities reporting cases have an estimated aggregate population of more
than 32,000,000. The 91 cities reporting deaths have more than 30,500,000
estimated population.

Summary of weekly reportsfrom cities, July 20 to August 23, 1930-Annual rates per
100,000 population, compared with rates for the corresponding period of 19291

DIPHTHERIA CASE RATES

Week ended-

July July Aug. Aug. Aug. Aug. Aug. Aug. Aug. Aug.
26, 27, 2, 3, 9, 10, 16, 17, 23, 24,
1930 1929 1930 1929 1930 1929 1930 1929 1930 1929

9 cities - 38 68 39 67 238 3863 31 61 434 61

New England - 22 58 33 54 31 45 40 38 40 63
Middle Atlantic -35 75 35 67 3 35 70 23 59 28 58
East North Central- 49 103 49 99 48 81 36 86 '41 69
West North Central- 34 21 34 25 .7 30 31 27 23 25 25
South Atlantic -35 28 37 47 16 30 35 47 37 75
East South Central-27 27 7 34 8 27 3 30 34 82 13 55
West South Central-34 99 37 95 9 54 118 52 122 67 141
Mountain -69 9 34 9 17 35 17 44 43 26
Paciflc -.-- 33 31 52 46 66 43 35 31 "0 26 29

MEASLES CASE RATES

98cities 107 69 68 49
251
s

30 33 24
_

280_
New England -175 101 97 .97 91 31 60 29 60 38
Middle Atlantic-152 27 91 35 ' 67 15 41 15 33 13
East North Central 60 149 34 84 28 58 19 35 620 33
West North Central - 63 58 42 38 7 47 33 30 13 19. 8
South Atlantic -46 17 55 11 22 9 22 15 18 0
East South Central 61 7 40 7 8 27 ' 7 20 0 7 14
West South Central-7 27 11 8 914 19 7 23 0 4
Mountain -172 70 154 26 112 61 43 52 26 , 52
Pacific-- --------------- 191 77 118 43 73 24 50 46 10 55 39

SCARLET FEVER CASE RATES

98cities-50 59 39 40 '32 '44 31 39 433 41

New England -6 58 55 631 42 52 51 49 47 45
MiddleAtlantic - 368 19 22 24 '19 23 18 17 27 15
last Nerth CentraL- 76 110 50 62 l 46 72 39 60 '34 63
West North Central- 30 77 49 35 7 28 44 28 40 34 58
South Atlantic - 37 60 40 28 18 41 26 73 27 34
EastSouth Central-544 27 7 34 l 18 315 54 14 34 68
West South Central-.--- 49 57 56 38 ' 45 42 34 38 37 65
Mountain - 26 26 60 9 69 44 43 78 86 44
fPci--c-45 65 40 48 45 56 38 C3 1629 51

'The figures given in this table are rates per 100,000 population, annual basis, and not the number of
cas reported. Populations used are estimates as of July 1, 130 and 1929, respectively.

2Rochester, N. Y., Wichita, IKan., Memphis, Tenn., and Houston, Tex., no included.
' Montgomery, Ala., not included.
4 Racie, Wis., and San Francisco, Calif., not included.
& ochester, N. Y., not included.
*Racine Wis., not Included.
7 Wichita, Kaus., not included.
'Memphis, Tenn., not Included.
'Houston, Tex., not included.
" San Francisco, CaUf., not included.
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Summary of wekly reporffrom cities July 20 to August 23, 1930-Annual rats per
100,0OO popultion, compared Wilk ratesfor the corresponding period of 1929-
ContiDued SMALLPOX CASE RATES

Week ended-

July July Aug. Aug. Aug. Aug. Aug. Aug. Aug. Aug.
26, 27, 2, 3, 9% 10, 16, 17, 23 24,19 1929 1930 1929 1930 1929 1930 1929 193 1929

9Sciti-S--, -;- 7 8 4 7 '2 85 3 7 '2 3

NewEfglngd - , 0 0 0 0 0 0 0 0 0 0
Middb Atlanti-0 0 0 0 0 0 0 3 0 0
East North Cntral-8 16 2 13 6 12 a 16 60 4
West North Cntral- 21 21 13 6 74 10 6 4 8 6
South Atlantic -2 0 4 0 2 0 0 0 2 0
East South Central-20 7 0 7 .0 '7 7 7 0 0
West South Celtral-4 8 15 4 9 5 0 4 0 7 8
Mountain -17 9 0 26 0 0 0 9 0 26
Pacific -26 22 26 34 5 17 14 12 1016 17

TYPHOID FEVER CASE RATES

98 cities - -

New England-_-
Middle Atlantic .
East North Central-
West North Central
South Atlantic-
East South Central-
West South Central-
Mountain-
Pacific-

181 18lI 181 1911 2171 317

7
7
13
47
38
74
41
17
12

29
7
8
13
37
103
69
44
7

7
5
13
23
48
121
45
26
19

11
11
10
33
22
150
53
9
19

4

11
7 20
60

8 54' 5
I 34

12

13
11

11
15
22

'45
61
9
29

INFLUENZA DEATH RATES

9l cities -3 1 1 3 ' 3 3

New England - 2 0 0 0 0 2
Middle Atlantic - __-_- 1 2 O 2 I 2 1 2 2 3 &
East North Central-3 4 1 4 1 1 O 2 * 1 4
West North Central- 3 3 O O 7 3 6 3 3 0 O
South Atlantic -4 04 9 O 7 2
East South Central ----- O O O 15 8 0 O O 22 O O
West South Central- 11 4 8 '0 0 0 12 4 8
Mountain - ----0- O 9 09 17 O 17 9 9

Paciflc ------------ 3 O 3 O 6 O 0 3 19 10 O

PNEUMONIA DEATH RATES

91cities ---- __ 57 49 53 5 '45 4 -

New England-------- - 40 31 38 43 42 38 38 52 51 25
MiddleAtlantic -72 67 62 61 '61 601 72 71 55 60
East North Central-38 38 44 47 47 431 28 35 6 28 47
West North Central- 56 511 47 39 1 44 45 27 1 33 3 4
South Atlantic - - 79 60 60 51 66 41 e6 62 48 73
East South Central-- 10BI 52 59 75 151 60 59 90 74 37
West South Central- 77 86 61 78 '56 121 92 78 61 66
Mountain -77 61 60 61 69 61 120 35. 51 526
Pacific- 9 25 46 5 43 41 49 72 10 67 50

' Rochester, N. Y., Wichita, Kan, Memphi Tenn., and Houston, Tex., not included.
3Montgomey, Ala., not included.
' Racine, Wis and San Francisco, Calif., not included.
'Rochoater NT., not included.
o Racine, Wis. not included.
7Wichita, Xns., not included.
8Memphis, TaTn., not induded.
'Houston, TeX., not inciuled.
San Francseb, Calif., not included.

211 2011 420

4
15
10
28
40
148
45
26
14

11
19
5
6
39
123
46
61
17

16
14
69
21
55
88
2626

1 10

27
34
12
13
51
103
88
70
5

,, - , - , iI-



FOREIGN AND INSULAR

CANADA

Provinces-Communicable diseases-Week ended August 16, 1930.-
The Department of Pensions and National Health reports cases of
certain communicable diseases in Canada for the week ended August
16, 1930, as follows:

I case of any disease included in the table was reported during the week.

Quebec Province-Communicable diseases-Week ended August 23,
1930.-The Bureau of Health of the Province of Quebec, Canada,
reports cases of certain communicable diseases for the week ended
August 23, 1930, as follows:

Diseae Cases Disease Cases

Cerebrospinal meningitis-- 1 Poliomyelitis-. - 1Diphtheria ------------------ -------- 27 Scrlet fever- 34Erysipelas - 2 Tuberculis (pulmonary) -------------- 18In-uen-a-1 l Tuberculosis (other forms) -5Measles-- -- 2 Typhoid fever -19Mmp - - 6 Whooping cough -28

CZECHOSLOVAKIA

Communicable diseases-June, 1930.-During the month of June,
1930, cases of communicable diseases were reported in Czechoslovakia,
as follows:

Diease Cases Deaths Disease Cases Deaths
Anthrax -10 1 [Puerperal fever -55 23
Cerebrospinal meningitis 12 4 Scarlet fvr-_--1,632 39Dip ------------- 1,366 80 Trachomas------------ 202 -----Dysentery - 9 Typhoid fever 439 30MDlaria 57 Typhus fever - 1Paratyphoid fever Typhus--34 l

(2204)

I I

I
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PORTO RICO

Sgan Juan-Communicable dieases-Five weeks ended August 9,
1930.-Duunng the five weeks ended August 9, 1930, cases of certain
communicable diseases were reported in San Juan, Porto Rico, as
follows:

Diseas Cases Disease Cases

Iiphther{a- -2 Tetanus.- 4
Dysentery-I 1 Tuberculoss-74
Malaria ------- 8 Typhoid fever -7
Meales-- 1 Whoopng co-uh-. 3
Ophthalmli neonatorm-2
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