
Public Health Reports
Vol. 60 0 AUGUST 3, 1945 0 No. 31
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Epidemiologic and bacteriologic investigations in mutually comple-
mentary fashion established several decades ago the centuries-old
cognition of the existence of a rodent reservoir of bubonic plague and
demonstrated the role of certain ectoparasites of these rodents in the
transmission .of human plague infection (1, 2, 3, 4). Comparatively
recently, similar studies indicated the existence of an analogous
situation with respect to a mild form of typhus fever (5, 6, 7, 8, 9, 10,
11) whose existence as a clinical entity had first been recognized,
without identification, in this country (12, 13).

Despite the extensive cumulative contribution to our knowledge
and understanding of plague epidemiology, over a period of more than
half a century by numerous students representing many nationalities,
sanitarians have remained at a loss to explain convincingly some
aspects of the genesis of epidemics of the disease. The occurrence of
plague, in epidemic dimensions, in some of our seaports, and the
apparent immunity of others, has posed a still inadequately answered
question.
The theory gradually evolved that vulnerabilitv of communities to

bubonic plague is governed by climatic conditions, particularly tem-
perature (14, 15, 16). As a corollary of this postulate the idea
developed that infectibility is directly related to the prevalence of
ectoparasite vectors, notably the so-called tropical rat flea, XenopsyUa
cheopis (17, 18, 19, 20, 21, 22).

Reformulations of this theory provided an impetus for the inau-
guration by quarantine officers of a series of surveys of the fleas of rats
in seaports and attracted the attention of the First Pan American
Conference of National Directofs of Health, which appointed a com-
mittee to formulate a program for the investigation of plague. This
committee recommended that surveys of the ectoparasites of rats and
other rodents be made for the purpose of clearly defining the factors
of the spread of plague, to the end that the degree of infectibility of a
locality to plague may be determined. The committee expressed the
belief that such surveys, if made by a considerable number of coun-
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tries over a peiod of at least one year, under identical circumstances,
with records of reults that are strictly comparable, will serve more
definitely to fix upon the exact species and quantities of rodents and
ectoparasites that make possible the propagation of plague (£8, £4).

During the 7-year period following the conference several field in-
vestigations were made of the external parasites of rodents, and
particularly of the prevalence of X. cheopis and other fleas harbored by
domestic rats in some of our seaports, both on the mainland and in
outlying possessions (£5, 26, 27, 28, £9). The valuable fundamental
contributions of these independent studies indicated a need for coor-
dinated and synchronized studies in multilocations on the same
basic patter. Since then additional investigations have been made
(80, 81, 38, 38).
Following the clinical recognition, laboratory identification, and

early epidemiologic elucidation of the typhus fever occurring endem-
ically in the United States, the role of vector has been variously
assigned to a number of ectoparasites, including sucking lice, fleas,
ticks, bedbugs, mosquitoes, chiggers, and the parasited mites, several
of which have been proved to be capable of transmitting the disease
under experimental conditions. Also, the complete make-up of the
animal reservoir has not as yet been ascertained, despite the general
acceptance of the commensal rats as the principal reservoir.
The first opportunity to undertake a comprehensive study designed

to provide definitive answers to many of the questions that had re-
mained unanswered, some for several decades, seemed to be presented
when the organizers and administrators of the work-relief program
of the Federal government undertook to furnish labor and other help
for the conduct of suitable public health progranp and requested the
submission of detailed specifications for a project related to the con-
trol of endemic typhus fever in this country. On the strength of
authoxitative aseurances that a study over a 12-month period would
receive support, a plan for simultaneous studies in the pcipal con-
tinental seaports, several inland commn ities, and seaports in outlying
Ameican possessions was formulated, submitted, and approved.

Field studies were inaugurated simultaneously in 30 localities, giving
coverage of all representative areas in which bubonic plague was known
to have occurred, or in which typhus fever was endemic, as well as
important and presumably disease-free communites whose vulner-
fbility to plague or typhus might be a matter of public concem.
Owing to chang of policies governing the provision and employment
of personnel, field work was interrupted in vanrous stages of comple-
tion in nearly all of the 30 localities. In most of these the studies
were abandoned, but in several it was possible to effect arrangements
for canying the work through to the end 6f the year, according to plan.
Material was obtained from communities representng the Atlantic,
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Gulf Coast, and Pacific seaboards, the inland typhus-endemic region,
and our principal outlying territory.
Very soon after the completion of field work, the laboratory exami-

nation of collected material and the statistical processing of accumu-
lated data were interrupted by the transfer of all professional and
technical personnel to other duties.
A revived, and indeed heightened, interest in typhus fever as a

traditional concomitant of war and of post-war disturbances has per-
mitted a resumption of the processing of the mateirial amassed nearly
ten years ago. This paper is the first of what is intended to be a
series of reports on the findings of the studies in the individual areas.
These reports will provide a body of comparable data which will
serve as the basis for a systematic treatment of epidemiologic featuree
of plague and typhus in this country and in some of its outlying
territory.

THE PORT OF JACKSONVILLE

Jacksonville is situated near the mouth of the St. Johns River in
northeastern Florida, at 300 19' N. latitude and 810 40' W. longitude.
Its altitude ranges from 10 to 25 feet above sea level. The incorpo-
rated city covers an area of 38.96 square miles. The estimated
population in 1934 was 146,953, composed of 93,278 white persons
and 53,675 persons of other races.
The port of Jacksonville is touched by steamship lines serving

ports in the West Indies, South America, Europe, the Dutch East
Indies, and Asia. The major part of the water-borne commerce is,
however, coastwise shipping. The city is an important terminus ol
several railroad trunk lines. The principal import is fertilizer; the
principal exports are logs, lumber, and naval stores. In coastwist
traffic, vegetable products and fertilizer are the leading commodities.
the same items comprise the limited internal shipments on the St.
Johns River (34).

CHRONOLOGY AND TECHNIQUES OF FIELD OPERATIONS

Collection of material was begun in Jacksonville on January 8, 1934,
and continued until December 22, 1934, with two major interruptions
-one of 20 days, in March, the other of 37 days, in May and June-
and three inconsequential minor interruptions of 3 to 5 days each.
'The number of trapping days totalled 243. The longer of the two
major interruptions commenced on May 5, leaving only 2 trapping
days in that month, viz, May 2 and 3; hence, this month was excluded
from all calculations, and the small amount of material obtained on
those two days was combined with that obtained during April.
The object of the field work was the procurement of representative

samples of live animals from all parts of the surveyed area at all
seasons'of the year. Hence, no incentive was offered for large catches,
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which miht have led to a concentration of effort on heavily infested
premises. Instead, emphasis was placed on a systematic coverage,
at frequent intervals, of the entire city. In fact, a definite quota was
originally established for the weekly catch, in order to provide a
sample large enough to insure statistically reliable findings but not so
large as to overtax available laboratory facilities. A constant pro-
TABLE 1.-Monthly and annual means, indices, and infestations, Siphonaptera and

X. cheopis, by principal host species

Rodent host Siphonaptera I Xenop8ylla cheopis

Month Ad- lnfes- Infes-
Justed Num- MenIdxtation Num- MeanindeSpecies net ber Mean|lndx per- ber Mean Index per-

he- cent centi984~~~~~~e

613 3, 983 6. 50 6. 23 74. 71 1, 657 2. 70 2. 60
96 510 5.31 65.31 75.00 295 3.07 3.07

59.38
60.42

709 4.493 6.34 6.10 74.75 1,952 2.75 2.66 59.52

648 4,147 6.40 5.40 72.53 1,463 2.26 2.22 54.63
27 267 9.89 6.52 81.48 224 8.30 4.30 74.07

675 4,414 6.54 5.44 72.89 1,687 2.'50 2.30 55.41

338 2,018 5.97 5.97 81.95 776 2.30 2.30 57.69
13 40 3.08 3.08 76.92 21 1.62 1.62 38.46

351 2,058 5.86 5.86 81.77 797 2.27 2.27 56.98

487 4,481 9.20 7.92 85.83 1,650 3.39 3.37 69.82
25 188 7.52 7.52 68.00 134 5.36 5.00 52.00

512 4,669 9.12 7.90 84.96 1,784 3.48 3.45 68.94

255 2,663 10.44 9.90 91.76 1,884 7.39 7.19 87.84
8 41 5.12 5.12 87.50 36 4.50 4.50 87.50

263 2, 704 10.28 9.76 91.63 1,920 7.30 7.11 87.83

426 3,646 8.56 8.54 94.60 2,988 7.01 7.00 92.72
58 640 11.03 11.03 89.66 628 10.83 10.62 87.93

484 4,286 8.86 8.83 94.01 3,616 7.47 7.43 92.15

417 2,711 6.50 6.50 87.53 2,279 5.46 5.45 85. 85
38 150 3.95 3.95 78.95 140 3.68 3.68 78.95

455 2,861 6.29 6.29 86.81 2,419 5.32 5.30 85.28

302 1,478 4.89 4.89 88.08 1,270 4.20 4.20 85.10
11 23 2.09 2.09 72.73 20 1.82 1.82 72.73

313 1,501 4.80 4.80 87.54 1,290 4.12 4.12 84.66

309 1,375 4.45 4.45 86.73 1,077 3.48 3.48 79.61
11 14 1.27 1.27 54.-54 13 1.18 1.18 45.45

320 1,389 4.34 4.34 85.62 1,090 3.41 3.41 78.44

274 1,075 3.92 3.92 82.12 581 2.12 2.12 64.96
28 '43 1.54 1.54 60.71 16 .57 .57 32.14

302 1,118 3.70 3.70 80.13 597 1.98 1.98 61.92

259 789 3.05 3.05 77.99 418 1.61 1.61 61.00
20 36 1.80 1.80 60.00 23 1.15 1.15 50.00

279 825 2.96 2.96 76.70 441 1.58 1.58 60.22

4,328 28,366 6.35 6.07 83.98 16,043 3.81 3.78 72.60
335 1,952 4.78 4.48 73.23 1,550 3.82 3.41 61.79

4,663 30,318 6.28 6.00 83.35 17,593 3.83 3.781 _
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January-

February-

March

April

June

July .

August-

September-

October

November-

December____

Year --

R. norvegicu-
R. rattus-

Total

R. novegwu----
R. ratui--

Total

R. noregicu--
R. ratun--

Total

R. norvegicue.
R. rattin-

Total

R. norvegicue
R. raitut-

Total

R. norvegicu--
R. ratuin-

Total

R. norvegiCuna
R. raeui*--

Total

R. norvegc-u--
R. ratmu -----

Total

R. norvegicus
R. rattue-

Total.
R. norvegicun.---
R. rattuw-

Total
R. norvegicwu
R. ra-us-

Total

R. norgacncs8
R. raetun --

Total

I Includes 405 c wphdidesfdis and 11 Rhoplopsluus gwyni.
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gression to new premises was required, individual field production
records being so designed as to provide a check on such progression.
The interruptions previously referred to and the associated turn-over
of personnel precluded the maintenance of production schedules, hence
the month-to-month variation in the yield, as shown in the first
column of numerals in table 1.

TABLII 1A.-Monthly and annual means and infestations, N. fasciatus, L. segnis,
and E. gallinacea, by principal host species

NopaUus faecaua LetepeZ ucgnis EchAidnophagaUenaee

Month Species of rodent Inb _In.ost NNum- Mean tation Num- Mean tation Num- Mean tation
ber per- her per- her per-

cent cent cent

130 0.211 9.14 1 1,407 2. 30
5 .05 2.08 202 2.10

44-04
83.12

7bE 1:23
8 .08

12.72
6.25

135 .19 . 18 1,609 1 27 45 28 764 L08 11.85
103 .16 8.02 1,266 1.95 4321 1,278 1.97 13.58

1 .04 3.70 31 1.15 55.56 11 .41 3.70

104 .15 7.85 1,297 1.92 43.70 1,289 L 91 13. 18

122 .36 14.79 884 2.62 65.03 205 .61 15.09
O 0 0 19 1.46 63.86 O 0 0

122 .36 14.24 903 2.57 54.98 205 .58 14.53

146 .30 14.17 1,195 2.14 53.18 1,346 2.76 2.49
4 .16 12.00 47 1.88 52.00 3 .12 8.00

150 .29 14.'06 1,242 2.42 53.12 1,349 2.63 25.58

7 .03 2.74 113 .44 14. 12 66 2.22 27.84
0 0 0 2 .25 25.00 3 .38 25.00

-7 .03 2 66 115 .44 14.45 569 2.16 27.76

3 .01 0.70 12 .03 2.36 614 1.44 25.40
0 0 0 2 .03 3. 45 10 .17 13. 79

3 .01 .62 14 .03 2.48 624 L29 26.65

0 0 0 6 .01 1.20 404 .97 25.66
0 0 0 0 0 0 9 .24 15.79
0 -0 0 6 .01 1.10 413 .91 24.84

2 .01 .66 23 .08 4 97 171 .57 17.55
1 .09 9.09 0 0 0 2 . 18 18.18
- ~ ~ 11.- -.- .

3 .01 .96 23 .07 4.79 173 .55 17.67
6 .02 1. 94 82 .26 14.89 206 .66 16.50
0 0 0 1 .09 9.09 0 0 0

6 .02 1.88 83 .2 14.69 205 .64 15.94

26 .09 8. 03 221 .81 B 40 241 .88 21.53
0 0 0 17 .61 2.00 10 .36 17.86

26 .09 7.28 238 .79 34.44 251 .83 21.19

34 .13 10.42 18 .72 32.82 148 .6 15. 44
2 .10 .00 10 .80 25 00 1 .05 5. 00

36 .13 10.04 198 .71 32.26 147 .53 14.70

579 12 &642 5,397 106 27.38 5,932 126 26.07
13 .04 .90 331 .73 27.46 57 .18 10.32

52 .12 I.6578 4 _731,81 1 94

1934
January.

February -..

March -

April-

June-

July------

August-

September-

October-

November---

December--.

Year_..

R. tiorueius .
R. mtumW.-

Total.
R. Uurs .
R. rtts -

Total .

R. wrfwus....
R. rattu-

Total.
R. sorwcw ---

R. raus-
Total.

R. ,noromgua---
R. ra-tu-

Total.--
R. norvegicuw.--
R. rattua

Total-
R. norvcgicut.--R. rau --

Total.
R. worvegickua.
R. raGfu-

Total.-
R. nwTueriUa....
R. rattu-.

Total.
R. norwwkgua..--
R. rattu-.

Total.--
R. snwvrgicw----
R. raUu8i-

Total.
R. soewgicus...
R. rit---

Total. 19.442 .12 &16 1 5,7281 L041 27.391 5,W I Llg
I
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TA.Lz 1B.-Monthly and annual mwss, indic2 and in est , Acanina, by
combined host speci R norvepua-R. rattu

TtlNumbet "Wia Zavt ou
TW

of ani- --- -. --__-- -

Month be| In In"f 111_
Metr. I n Indsample cant ce~~~~~br W.nt

Jan uary. 716 71 171 241 39.44 15 0.21 0.21 845
February.- --y- 675 68 160 2.35 42.65 10 .15 .15 10.29
March 853 35 103 2.94 31.43 2 .06 .06 &71
Apra.-----5- as 240 4.53 69.81 48 .91 .91 24.53
Juin- 318 81 90 2.90 70.97 70 2.26 2 26 U. 61
July 639 64 990 15 47 7.56 857 13.39 6 38 65.62
Augst -576 58 453 7.81 84.48 434 7.48 5 12 77.59
September - 410 41 326 7.95 80.49 280 6 83 6 42 70.73
OCtOber - 400 40 214 5.34 72.50 201 & 02 4.75 70.00
November -349 35 91 2.00 51.43 81 2.31 2.31 40.00
December - ---------- 284 28 32 1.14 3.57 16 .57 .57 32.14

Year -S*6245 524 2,870 . 04 61.21 2,014 3.56 2.74 41.52

|E Udho aps ecidniu| LipOn w baScef Other
species

Month
Num- Mean tation Num- Mean tation Num-
ber per- ber per- ber

cent cent

-~~~~.1 --4
Jar-. - - --- 51 0.72 22.54 104 1.46 11.27 ' 1

February - -------- ------------- 78 1.15 20.59 72 L06 17.65 0
March----------------------------- 87 .49 20.00 14 .40 8. 57 0
ApriL -- -63 1. 19 26 42 129 2.43 80.19 0
Jan- - -- 16 .52 22.58 4 .13 9.68 0
July - -- 101 1.58 23.44 32 . 50 9.38 0
August _--- 18 .31 18.96 1 .02 1.72 0
September - --------- 41 1.00 26 83 0 .00 .00 I5
October - -- 12 ..30 15 00 0 .00 .00 1
November ------------------- 5 .14 11.43 5 .14 5.71 0
December --- 16 .57 25.00 0 .00 .00 0

Year -------------------- 488 .91 21.16 361 . 56 & 56 7

I MabMa munf.wn 2 AfMAA&la,na, lalnaiw I ¢h^yketAdna

TABLE 1C.-Montdy and annual means and infestations, Anoplura, by combined
host species R. norvegicus-R. rattus

Num- Anoplura PolgplaHepuloa lfrpiner ITeut
Total ber of
num- anm-

Month ber of malsin Infes- intes- Infes-
rq- 10 per- Num- Mean tation Num- Mean tatlon Num- M tation

dens cent bet per ber pe- betr pr
sample ent ct ent

anuary- 716 71 262 . 69 40.84, 217 3.06 38 03 '45 0.63 12.68
Febrary- 675- 68 400 .88 29.41 74 1.09 25.00 326 4.79 13.24
March -------- 353 35 52 1.48 87.14 48 1.37 34.28 4 .11 & 71
AprUil ------ 525 53 146 -±.75 87.74 108 2.04 32 08 38 .72 11.32
lime - 318 31 74 2.39 54 84 67 2.16 54 84 7 .22 9.66
Jy -639 64 178 2.78 t469 152 2.38 4844 26 .41 14.06
Augst- 576 58 98 1.69 46.55 66 1.14 43.10 32 .55 8. 62
September- 410 41 105 2 56 66.65 79 1.93 48 78 26 .63 17.07
October 400 40 61 1.52 40.00 50 1.25 35.00 11 .28 10.00
November- 349 35 6 L88 651n 53 1.51 51.43 13 .87 22.86
Dember- 284 28 53 1.89 89.28 41 1.46 32.14 12 .43 10.71

Year- 245 524 1,495 2.59 45.44 95 1.76 40.28 50 .83 12.36

'Includes 3 Hevleplura ecenthoptu.

_. ....w gw W--W-- - -.1_
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Field workers furnished by the official work-relief agency were in-
structed and supervised by cadres of trained and experienced personnel
from the Foreign Quarantine Divisjon.
For trapping rats, steel animal traps of size No. 0 Victor were used.

These traps are unsuited for trapping very small animals, hence the
small proportion of live mice in the material. The traps were set,
unbaited, in runways. Usually trap lines were run twice a day.
Animals found alive were removed from the traps and placed in
muslin cloth bags, one to the bag. Each bag was then securely tied
and an identification tag attached.

Ectoparasites were collected only from such animals as were still
alive when they reached the field station. The animals, in unopened
bags, were placed in a glass jar and chloroformed. Ectoparasites
were then recovered from these animals and the bags with the aid
of a, suction apparatus. After classification and enumeration the
parasites from each animal were placed in a homeopathic vial con-
taining 80 percent alcohol and shipped to the National Institute of
Health for final identification.

Identification of collected ectoparasites was made by experienced
entomologists of the Zoology Laboratory, with the assistance of
trained entomologic technicians.

COMPOSITION OF MATERIAL

During the field operations there were collected in Jacksonville
and examined in the field station a total of 5,357 live rodents, con-
sisting of 4,853 Rattu8 norvegicuw, 340 Rattus rattus alexandrinus, 66
Ratus rattu rattus, 2 Sigmodon hispidus, 41 young of undetermined
species of the genus Rattus found in 6 nests, and 55 Mus musculus.
Ectoparasites were obtained in the field station from 4,331 R. nor-
vegicus, 288 R. r. alexandrinus, 53 R. r. rattus, 1 S. hispidus, 2 nests
containing a total of 12 young of undetermined species of Rattus,
and 3 M. musculus. Owing to losses from breakage of specimen
containers in transit, desiccation of imperfectly sealed containers, and
unaseertainable causes incidental to the aforementioned interruptions
of work and turn-over of personnel, there were ultimately received at
the National Institute of Health, and examined in the Zoology
Laboratory, ectoparasite specimens from 3,882 R. norvegics (4 of
which were young animals found in a nest), 237 R. r. alexandrinus,
39 R. r. rattus, 1 S. hIispidus, 12 young animals of undetermined
species of Rattu found in 2 nests, and 3 M. muscidus.
In addition, 7 leprous rats, all of them R. norvegicus, were not

examined for ectoparasites but were sent alive to the Division of
Infectious Diseams, National Institute'of Health, for special study.

All of the fleas received in good condition by the National Institute
of Health were examined and identified. The examination and iden-

655697-45-2
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tification of mites and lice, especially the former, required a dispro-
portionately large amount of tedious and time-consuming work, as
compared with the relatively easy and expeditious processing of fleas.
As the available number of skilled technical personnel was limited,
it was decided to restrict the examination of parasites other than
fleas to material from 10 percent of the number of live animals. In
order to insure a random sampling, specimen material was examined
from each tenth rat, hence from 524 of the 5,245 rodents of the
combined R. norvegius-R. rattus species. Whenever the tenth ani-
mal chanced to be one which had been found by the field station to be
infested but for which the specimen had been lost, the infested animal
substituted was that which was numerically nearest the missing one.
If selection lay between two numerically equidistant animals, prefer-
ence was given to the one most closely correspdnding, in species,
maturity, and environment to the source of the missing specimen.
The ectoparasite material identified at the National Institute of

Health consisted of 30,353 Siphonaptera, or fleas; 3,695 Acarina, or
mites; and 2,441 Anoplura, or sucking lice. Of the Siphonaptera,
17,622 or 58.1 percent, were Xenopsyll cheopis; 5,990, or 19.7 percent,
Echidnophaga galltnacea; 5,732, or 18.9 percent, Leptopsylks segnis;
593, or 2.0 percent, Nosop&ylu fa8ciaus; 405, or 1.3 percent, Cteno-
cephdides felis, and 11 RhopalopsyUiu gwyni. Of the Acarina in the
10-pereent sample, 2,014, or 70.2 percent, were Laelaps hatwaiier&is;
488, or 17.0 percent, Echinolaelaps echidninrts; 361, or 12.6 percent,
Liponyss8e bacoti; 5 Atrichol4elaps gla8gowi, 1 Myobia enifera, and
1 mite of the Cheyletidae. Of the Anoplura, likewise limited to the
10-percenthsample, 955, or 63.9 percent, were Polyplax spinulosa;
537, or 35.9 percent, Hoplopleura hirsuta, and 3 Hoplopleura
acanthopue.

In addition, material was examined in the laboratory from a
number of rodents that were not included in the 10-percent sample
described above, and consisted of 232 L. hawaiensis, 590 E. echidninus,
2 L. bacoti, 1 of the Cheyletidae, 780 P. 8pinuLlo8a, 154 H. hiruta,
and 12 H. acanthopus. Since the selection of specimens from these
additional animals was not governed by the nrgid sampling rule that
applied to the 10-percent sample, the results of the identification of
these additional, nonsample specimens have not been included in any
tabulation nor in the computation of any statistical constants.
Not included in the tabulations of statistically analyzed material

were 35 fleas recovered from rodents other than trapped R. norvegcu.s
and R. rattus, distributed as follows: from 1 S. hi8pidus, 1 L. segnis;
from 1 M. musculue, 2 X. cheopi8; from 1 M. musculus, 1 E. gaUitacea;
from 1 M. Musc?dus, 1 L. segnis; from 1 nest of 7 Rattus of undeter-
mined species, 22 X. cheopis; from 1 nest of 5 Rattus of undetermined
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species, 1 X. cheopi8; and from 1 nest of 4 R. norvegies, 4 X. cheopi8,
1 N. fa8ciatu8, and 2 L. 8egn?i.

ADJUSTMENT FOR LOST SPECIMENS

Of the 5,245 rats of the species R. norvegicwus and R. rattus (exclusive
of young in nests) collected alive and examined in the Jacksonville
field station, 4,668, or 89 percent, were found to harbor ectoparasites.
Fleas were identified on 4,353 of these animals, or 83.4 percent of the
total examined. From an additional 315 rats, either mites or lice,

or both of these ectoparasites, were obtained, but-not any fleas.
By the time of final identification of flea species at the Nationai

Institute of Health, 514 specimen containers which had been recorded
in the field station as containing fleas were missing. Any calculations
based upon the 5,245 live rats examined in the field station would
obviously have yielded results showing disparity from those which

TABLE 2.-Adjustment for o0st specimens

A B C D E F 0

Number Percent
Number ofNmeir Nuber Number Number Percent missing

Month of live of sped Number of para- of non- of spec- applied toanimve ined In mens sitized infested mens nonin-
ealminea amn i animals animals missing fested
in fleld atora mlssmg (B+C) (A-D) (C/D) animalstory ~~~~~~~(FXE)

1984
January 716 530 5 535 181 0.9 1. 6
February - 675 492 0 492 183 0 0
March -353 287 2 289 64 . 7 .4
Aprl -525 435 11 446 79 2.5 2.0
June --- --------------- 318 241 50 291 27 17.2 4.6
July -639 455 146 601 38 24.3 9.2
August -576 395 105 500 76 21.0 16.0
September -410 274 85 359 51 23.7 12.1
October -400 274 68 342 58 19.9 11.5
November -349 242 38 280 69 13.6 9.4
December -284 214 4 218 66 1.8 1.2

Year -, 245 3,839 514 4,353 892 -- 68.0

H I J K L M

Number Te AdutdAdjusted Infsta
of non- 0iime ntumnet num- tionfpert- tion per-

Month Infested fan net nuof ber of tinto&ncent, lab-
animals ofanls biero noninii ient, oratory,
ecaldjustd excluded animals feted original amplsted
ment (G)(-) (E-H) (DA (/J

1984
January - - 2 7 709 179 74.7 74.8
February ----------------------------- 675 183 72.9 72.9
March-- 0 2 351 64 81. 9 81.8
Aprl - -2 13 512 77 85 0 85.0
June-- 5 55 263 22 91.5 91.6
July - -9 155 484 29 94.0 94.0
August - - 16 121 455 60 86.8 86.8
September - - 12 97 313 39 87.6 87.56
October - -12 80 320 46 85 5 8& 6
November - -9 47 302 60 80.2 80 1
December _ -- - -- 1 5 279 65 7.8 76.7

Year. -68 882 4,663 824 83.4 83.3
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would have been obtained had the entire original material of 4,668
specimens reached the final identification stage intact. A correction
was therefore made by excluding from the total number of animls a
monthly quota of non-flea-infested rats, proportionate to the number of
missing specimens from flea-infested rats, and corresponding also, as
nearly as possible, in species of rat. The total number of noninfested
rats excluded in this manner was 68, the resultant sample utilized for
calculation of statistical constants for Siphonaptera thus consisting
of 4,663 rats corresponding very closely in monthly infestation rates
to the original material.
The steps in making the adjustment are given in table 2. The

close correspondence maintained in monthly and annual infestation
rates between the intact original material and the adjusted working
sample will be noted by comparing columns L and M. In addition,
deviations due to the adjustment in the several environmental cate-
gories of zone and type of premises are less than 1 percent in all cases
with the exception of the water-front zone. The last-mentioned shows
a 6-percent increase, the change being due possibly to the relative
smallness of the sample in that category.

DEFINITION AND DERIVATION OF STATISTICAL CONSTANTS EMPLOYED1

As used throughout this study with reference to ectoparasites, the
mean is the arithmetic mean, or average number per live animal host
of the ectoparasites in question. The infestation rate is the proportion
of live animals parasitized, expressed in the form of a percentage. Each
biometric constant representing ectoparasites is based upon the entire
animal host population of the category under consideration, all
noninfested as weJl as infested animals being included in the calcula-
tions.
Every statistical constant designated as an annual constant is the

arithmetic mean of all available monthly values in its own category.
This method of calculation provides an unbiased cross section of the
annual experience by obviang the weighting effect of the larger of
unequal monthly host samples-an important precaution in view of the
seasonal varietion in parasite prevalence.

Hitherto, the constant designated index has been identical with the
arithmetic mean. In this sense the term "index2" has been universally
employed by American workers for the past two decades. Objections
have been raised to the use of this value, on the ground that even a
relatively few very high parasite counts can distort the index so that
it may not fairly represent the parasite prevalence and distribution.
Alternative methods of correcting such a situation have been (a)
limitation of coumts to some arbitrarily chosen ma imum, all excess
values being discarded, and (b) total exclusion of als with counts
'The stndard error is usd throughout as the measure of sampling error of statistical constants
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felt to be excessively high. The latter method, most often used today,
is objectionable in that it alters the infestation percentage, thus
introducing a new distortion while seeking to eliminate another.
Both of these methods are open to the criticism that they are dependent
on personal caprice and hence are devoid of objectivity and mathe-
matical regulation.

Since neither of the above-described methods of adjustment has
provided a satisfactory solution of the dilemma created by so-called
abnormal counts, the superiority has been stressed of the infestation
percentage over the traditional index as a measure of parasite prev-
alence (30, 33).

In our opinion there is a need for an index that will be free of the
torsional effect of atypical parasite counts and that can be derived by a
method that will preserve the integrity of infestation rates and also
be comparatively immune from the criticism attending the invocation
of arbitrary personal selection.
An index that will fulfill these requirements may be derived by

mathematically fitting an appropriate curve to the frequency dis-
tribution of parasite counts in any host population, and thus deter-
mining their normal upper limit. By this method the utilizable or
normal maximum count is predetermined by the inherent character-
istics of the frequency distribution. Adjustment of host samples
either to a standard population or to a percentile basis eliminates any
effects due solely to wide differences between magnitudes of samples.
The appropriate curve in each case is simply that of the mathematical
function which produces the best fit.
When the frequencies calculated from the fitted curve are plotted

on a grid, with the parasite counts as abscissae and the host numbers
as ordinates, utilizing the rule'governing decimals ($6), the 0.5 ordinal
value of the function determines the terminal value of abscissae.
The latter value in turn determines the maximum parasite counts
admissible for computation of the index, all counts in excess of that
limit being held to the value of the maximum.
An example of the application of this method of determining

maxima for the calculation of indices is illustrated in figure 1. On
the arithmetic grid an exponential curve of the function Y=abx
has been fitted by the method of least squares to X. cheopis counts
plotted as increasing values ofX on tbe abscissal axis against numbers
of rodent hosts plotted as decreasing values of Y on the ordinal axis.
The curve begins at X= 10, the point marking a change in the rate of
decrease in Y values (0-5=!84 percent; 5-10=76 percent; 10-15=
47 percent; 15-20=45 percent; 20-25=44 percent; 25-30=40 percent,
etc.) and extends to X=49, the bighest X value in the first quintuple
containing a majority of zero Y values. The logarithmic expression
of the exponential curve log Y=mX+k where m=log b and k=log a,

895 Aut K, 19
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FiGui& 1.-Exponential curve of function Y-abX fitted by least squares to frequency distribution of X.
cheoper counts in dermining upper limit for calculation of the index. Insert: Straight line fitted to
same data on semi-logarithmic grid.

solved by the method of least squares, resulted in the function logY=
-0.05664X+2.2829. The point beyond which value Y=0.5 or less
was reached at X=44, which may be designated as the limiting
function a. 2 The curve then limits the X. cheopis count per host to
44. The goodness of fit measured by the index of correlation
Piogrx (36) between the observed and the calculated series of
frequencies is 0.946±0.017.

Similarly a power curve of the function Y=aXb fitted to the fre-
quency distribution of L. hawaiieni8s counts yields a value of ar==36.
In computation of the index for L. hawaiiensis, specific parasite counts
are then held to a maximum of 36 per hdbt. The value of the index
of correlation, plogy logr) as a measure of the goofness of fit is
0.943±0.018.

2Selection of this Cyrillic smbol for the limiting function was promptd by the apparent e on
of the Greek and Latin alphabets as sources of statistical and scientific symbolic nomenclature.

.
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The conclusion that the above fitted curves adequately represent
the data is further substantiated through the use of the x2 test of
goodness of fit.

BIOMETRIC CONSTANTS OF PRINCIPAL HOST SPECIES

Computations of the basic constants for the various species of fleas
by species of the two principal animal hosts are shown in tables 1 and
1A. Since the two subspecies, Rattus rattus alexandrinu8 and Rattus
rattus rattuvs, of the species Rattus rattuw intergrade with each other
and are almost identical except for differences in coloration, they have
been combined under the species classification.

It will be noted that in the composite group Siphonaptera the
values of the three annual biometric constants are substantially and
consistently higher for R. norvegicus than for R. rattus. Tests for
statistical significance of these differences give mean differences of
the monthly values of the mean, the index, and the infestation rate,
2.1, 2.5, and 3.1 times their respective standard errors,3 indicating a
lack of significance for the mean, but a high probability of significance
for the index, and a practical certainty of statistical significance in
the case of the difference in infestation rates (38). However, when the
composition of the raw material is noted, and the inconsistencies in
the corresponding values for the individual species making up the
Siphonaptera category are taken into consideration, it becomes
evident that the apparently high degree of statistical significgnce
must yield to the absence of biologic significance. Therefore only
biometric constants computed for individual parasite species will
be used for comparisons and analysis.

Considering individually the several constituent species com-
prising the category Siphonaptera, it is found that tests for statistical
significance applied to the monthly biometric. constants give the
following values of mean monthly differencela=t for the mean and
infestation, respectively, of the compared species of Rattus: X. cheopis,
0.0 and 2.3; N. fasciatus, 2.3 and 2.0; L. segnis, 3.0 and 0.0; E.
gallinacea, 5.1 and 5.2. For the X. cheopis index the corresponding
value is 0.6. It is evident that consistently significant differences
between the two host species R. norvegicus and R. rattus occur only
in the case of E. gaUinacea. Because of this lack of statistically
significant differences between the two components of the host sample
in biometric constants for all but the one ectoparasite species, E.
gaUinacea, and the overw-helming preponderance of one host species,
R. norvegwus constituting 92.8 percent of the total sample, for pur-
poses of further statistical treatment the two rodent species Will be
combined.
3The andard deviation used In these tests is the root-mean-square of the deviations of monthly dif-

ferees from the mean of such differences (N7).
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SEASONAL VARIATION OF PARABITIZATION

The influence of climatic conditions on the breeding, hatching,
development, and survival of X. cheopis and N. fasciatus have been
studied intensively by workers in several countries, with varying
techniques, inconstant results, and conflicting conclusions. It is not
our intent at this time to attempt an evaluation of those studies.

It is evident from tables 1, 1A, 1B, and 1C that marked differences
exist between the monthly values of each category of constants, and
furthermore that the pattern of these differences varies as between the
several species of ectoparasites.

TILU 8.-Meteorologic cmdition in Jaclsonvilie before and during the period of
field operation

Contemporary ot Previous meament

Mean
Month TMeanl ,l M Ytemper- Total ire- MeanMonthtemper- -Total Me~~anttire (de- cipitation relativeature Prelon relayive grees Fahr- (inches) humidity

.
bt (inches) hmdity enheIt) 64-year 52-year

heit) ~~~~62-yea average average
halt) ~~averag

Janury- 58.0 LOS 78.5 6 0 2.70 80.0
February- x 2 3. 48 75.0 57.9 2.98 77.5
Mrch- 61.4 2.18 78.0 63.0 8 16 7.0
April -------------------------- 69. 5 2.92 72.5 68 62.6973.5

My -74.0 6. 33 8L 0 74.8 4.09 75.5
Jne - 80.7 13.2a 81.0 79.9 5.86 78 5
July- 82.5 & 07 78. 81. 8 L6.5 80.0
Augst - 82.2 5.96 81. 0 81.5 5.86 82.5
Septmber ---------- 79.2 .99 845 78. 6 7.07 88.5
October -73.0 . 24 81. 0 70.9 4.40 8L 0
November- 64.8 .81 78. 615 2.01 80.0
December -5.- 55.7 .70 76.0 56. 6 90 80.5

Year 9. 6 48 51 78. 8 69.3 0.25 79. 0

The meteorologic conditions obtainig in Jacksonville during the
period of field operations are given in table 3. For purposes of future
reference, the corresponding average measurements for several pre-
ceding decades are also given. The temperature given is the mean of
the maximum and minimum daily dry bulb readings throughout each
month. The figures on precipitation are self-explanatory. The rel-
ative humidity figures are the averages of daily 8 a. m. and 8 p. m.
readings throughout the month.
The splestgrouping that can be made for the purpose of assessing

the relationship of the degree of parasitization to meteorologic con-
ditions is a division into two approximately equal periods of dissimilar
conditions. The 11 months of field operations may thus be divided
into two groups, viz, one of 5 consecutive months, June to October;
the other of 6 months, November to April. The first, or warm weather
season, is characterized by mean monthly temperatures in excess of 729
F. In this period the measurements of mean relative humidity are
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78.5 percent of saturation or higher. It is also the period of the heav-
iest rainfall. In the second, or cold weather period, monthly mean
temperatures are all below 700 F.; the relative humidity measurements
are never higher than 78.5 percent; and the precipitation is at a low
level throughout.

Tests of statistical significance of the differences between the mean
monthly values for the warm and the cold weather periods of the bio-
metric constants, shown in table 4, indicate that the higher warm
weather values for X. cheopi8 and L. hauwatiensis are highly significant,
as are the lower warm weather values for N. fasciatus and L. segnis,
whereas there are. no significant differences for E. gallinacea or P.
8pnntdlosa.
To determine the quantitative relationship between the several

constants and meteorologic measurements, coefficients of correlation
have been computed (40) and are shown in table 5. Consistently high
TABLE 4.--Seasonal differences in means, indices, and infestations, principal

ectoparasite species, by combined host species R. norvegicus-R. rattus

_Sign of

Ectoparasite species Biometric constant d,aarm: Critnical Ocd icold ratioI ochanceeseasons

Mean - + 3.89 270:1
X. cheop - -Index-+ 4.01 320:1

Infestation -+ 8.58 >10,000:1
1V wits -------------Mean-----------------4.32 510:1

N. fauiatus - lInfestation - - 6.14 >10,001
(Mean- 4.25 400:1

L. cUms -t___ _ _ _ _inr"estation - - 7.34 >10,00:1
Mean----------------------------- .32 <1:1

E. gallinacea -I-- -------lnfestation -------------+ 1.74 7:1
IMean---------------- + .3.7o 200:1

L.hakin-sis-- Index-------------------------- + 5.53 2,500:1
Infestation - + 6.27 >10,0:1
fMean---------------- + .02 <1:1

P. 8pnzulsa -- lnfestation -+ 2.10 15:1

I Difference between seasonal means. The standard error of the difference /S(4i2)+S(d2'( Ni+N,
Standard error of difference * ) Nl+N2-2 Njr2'

where S(d') is the sum of the squares of monthly deviationS measured from the seasonal mean, and N is
the number of months (39).

TABLE 5.-Values of coefficients of correlation between biometric constants and
meteorologic factors

Meteorologic measurement
Ectoparasite species Biometric constant

Temperature Rainfall Humidity

Mean - 0.857±0. 088 0.792±0.124 0. 388±0. 283
X.aeop - .. Index ----------- .870± .081 .780± .131 .399+ .280

Infestation- .970± .020 .644± . 195 . 594± .216
M Mean -.642± .196 -. 418± .275 -.677± .181

N.faseiatua - - lInfestation --. 740± . 151 -.480± .257 -.764 .139

LMean --. 696± . 172 -. 370± .288 -.677± .181
L. cf - - lInfestation--. 817± .111 -.465± .261 -. 739± .151

EMean- .084 .331 .457+ .264 -.528± .240
E. Finaa10 - - 1lnestatlon- .776± . 133 .609± .210 .070± .332

Mean- .788± .126 .238± .314 .478± .257
1;. hoawailes-- Index --------------------- .8534 .091 .263± .310 .694± . 173

-Infestation- .854 .090 .4038 .279 .684± . 177
- -fk--------Mean- .125± .328 .046± .333 .039± .333

P.s$3u10 llnfestation- .694± .173 .414± .276 .654 .191

655697-45---8
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positive correlation is evident for X. cheopis and L. hax&aiienzis with
respect to temperature. Somewhat lower values in the opposite di-
rection, i. e., negative correlations, obtain for N.faswciat andL 8egnu.
A positive correlation between temperature and the infestation rates
for E. gaUinacea and P. 8ptnuloea is not corroborated by the means
nor by indices (0.439+0.269 and 0.402+0.279, respectively) com-
puted by the limiting fua'tction method described above, and hence
must be disregarded.
In comparison with the degrees of correlation between the biometric

constants with mean temperature referred to above, the corresponding
measurements expressing association between these constants and
either rainfall or relative humidity are of a definitely lower order, with
the exception of the slightly higher negative values for N. fascXius
and humidity.

ENVIRONMENTAL FACTORS IN PARABITIZATION

It has been conventional practice for many years to consider data
gathered in rodent ectoparasite surveys by zones into which the city
surveyed was divided. In recent years some workers have discarded
such a classification and have stressed the role played by the location
of the trapping point with reference to the interior and eaxterior of
buildings. Both of the foregoing classifications are utilized in our
analysis. Finally, in view of epidemiologic evidence inciminating
food establishments as the principal foci of typhus infection, a group-
ing of premises has been made according to their use, or type of enter-
prise carried on therein.
The city has been divided into three zones, whose boundaries are

shown on the map (fig. 2). Because of the small number of rodents
obtained on the docks, the latter have been combined with the water
front. The commercial zone includes all city blocks in the principal
business area which are predominantly commercial in character on at
least one side of the square. This zone thus inevitably includes a
considerable number of residential premises located on the fringe of
the business district. The residential zone consists of the remainder of
the city and embraces isolated or neighborhood business premises.

Premises ha"ve been divided according to type into three groups:
food establishments, other businesses, and residences. Food estab-
lishments include restaurants, groceries, feed warehouses, abattoirs,
and docks shipping food commodities. In the case of premises with
varied multiple listing, preference was given to (1) food, (2) other busi-
ness, and (3) residential classification, in that order. Separate
premises were denoted by individual addresses.
From table 6 it will be noted that the indices and infestation per-

centages of X. cheopis and L. hawaiieis8 are somewhat higher in
the commercial zone than in the residential zone and considerably

ann
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FIGURz 2.-Map of Jacksonville, showing zone boundaries and locations of infested premis.

TABLE 6.-Annual means, indices, and infestations, X. cheopis and L. hawaiie
by zone, trap location, and type of premises

XAsspscUa claopie Lclaps Aaeiie{ns
AdJstec' _ _ -.I_
net num-
ber of Infes- Number Infes-
rodents Nm Mean Index tation in 1-per- Mean Index tation
examined brper- cent pr

oent sample cent

Zone:
Water-front- 353 945 284 2.64 8. 67 23 0.45 0.45 19.86
CommerciaL- 3,258 13,447 4.13 4.06 74.60 1,720 3. 96 2.98 45.18
Residential- 1,02 3,201 & 14 3. 14 66.79 271 2.17 L98 3L09

Location of trap: I

Indoors - 4,080 15,840 3.92 3.86 72.77 1,767 3. 65 2.70 41.15
Outdoors------------- 83 4,753 .& 43 & 43 60 74 247 3.08 & 08 386

Type of premis:
Foodestabllshmeszt.. 2,619 9,241 3.78 . 73 71.03 873 3 87 3.16 43 51
Other bu 641 2,100 4 08 .90 72.66 604 6 23 4.25 65470
Residoene - 1,8 6,1M 75 3.74 7L88 537 2.30 179 31.77

0 0580 o *
0 *~0 0

0 0 .10 c? 0 0 0
0 0 00 0 pJ0

00 / e

/LEGEND:

6g --ZONE BOUNDARIES
(I WATERERONT
©§ COMMJERCIAL
I RESIDENTIAL

0 o *-2
0-

INFESTED PREMISES
* =10
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higher in the commercial over the water-front zone. "Student's"
t-test applied to these differences discloses statistical significance only
in the latter difference.4' No significant differences by zone occur in
the case of N. fasciatus, L. 8egni8, and P. 8pinulo8a. E. gallinacea
displays significantly higher values in the commercial and residential
zones over the water-front zone 6, but norsignificant differences between
residential and commercial zones.

TABIZ 6A.-Annual means and infestations, N. fasciatus, L. segnis, E. gallinacea,
and P. spinulosa, by zone, trap location, and type of premises

NoUJpope,Ut fcina- Ec&idlinoPhaa gel-t nlsN0Y'e.wua Lepfopapll seguis 'edohp d PlVI,w DPrULOM

Infes- Infes- Infes- Num- Iunes-
Num-M tao Num- Mean tio Num- Mean tai berfn tan
be ean in br to e in 10-per- Mean tion

per, per- (per- cent per-
cent cent cent) sample cent

Zone:
Water-front- 85 0.17 7.66 944 1.60 30.99 48 0.13 . 09 35 0.63 35.67
Commercial-_ 355 .10 5 96 3,668 .98 27.15 4,245 1.17 20.42 659 1.74 40.27
Residential- 152 .13 6.21 1,116 1.00 25.68 1,696 1.46 22.99 261 1.882 34.48

Location:
Indoors-449 .10 5.53 5,007 1.00 26.60 4,240 .98 17.93 843 1.76 39.95
Outdoors . 143 .24 10.00 721 1.32 31.18 1,749 3. 03 27.43 112 1.52 3& 30

Premises:
Food establish-
ment. 308 . 09 .5 07 3,534 .90 23.74 2,577 .79 15.11 616 2.14 42.95

Other business 81 .13 6.87 696 1.10 31.13 493 .84 17.23 77 .80 24.22
Residence 203 .18 &22 1,498 1.35 33.04 2,919 1.93 25.51 262 1.32 43.46

' Considered by-trap location, significant differences do not exist'
between indoors and outdoors for X. cheopis, L. hawai;iensis, L. segnis,
or P. spinulosa, but occur in the case of N. fasciatus6 and E. gallinacea,7
both of the last-mentioned having higher values in outdoor samples.
The type of premises does not seem to be associated with any veri-

fiable consistently significant differences in statistical constants repre-
senting ectoparasites. Hence the high risk of infection assigned to
food establishments by epidemiologic evidence must seek explanation
on some other basis than that of higher flea counts or infestation.
Such an explanation is furnished by table 7, which shows that the
average rat yield per infested food establishment is more than double
that for other business or residential premises. This ratio holds good
irrespective of zone.

INTERRELATIONSHIP OF BIOMETRIC CONSTANTS

It will have been noted that throughout the preceding considera-
tion of the influences of various meteorologic and physical environ-
mental factors on specific ectoparasites, a marked parallelism exists
between the index and infestation valu.es. This is indicated by the
4ValuesofP:Xctu-inde=0.001,infestation0.002,LZ. kawaiiu-4ndez'_.08,Infestation=.016.
S P=0.002-<.OO1
I P=0.049, 0.026
' P=0.006, o.002.

902
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TABLD 7.-Li, rat yidd per promries by zone and type of premises

Type of premise

AU1 Food estab- Other Rei-
lishment business dence

Number of premises Yielding live rats:
Entire city -1,827 613 274 940

Water-ront zone -92 63 19 10
Commeril zone -1,190 407 210 573
Residential zone -645 143 45 357

Number of live rats obtained:
Entire city -5,245 2,878 603 1,764

Water-front zone -400 335 43 22
Commerdal one-3,678 2,002 479 1, 097
Residential zone- 1.267 541 81 045

Average yield per Infested premises:
Entire city - -2.9 4.7 2.2 1. 9

Water-front zone- 4.3 5.3 2.3 2.2
Commercial zone -3.0 4.9 2 3 1. 9
Reddential one-- 2.3 3.8 L 8 1.8

values of the correlation coefficient r for index and infestation, as
follows: X. cheopi8, 0.904±0.061; L. hawaiin8i8, 0.942±Q.038. This
condition holds good also for the mean and infestation in those in-
stances where the mean does not deviate excessively from the median,
as shown by the following values of r for mean and infestation: N.
fa8ciatus, 0.956±0.029; L. segni8, 0.95240.031.

Reference has been made to arguments for the superiority of the
infestation rate over the mean as a measure of ectoparasite preva-
lence. However, in several instances in the Jacksonvile material
where the measurements of statistical significance were of border-line
dimensions, one of these-two constants-sometimes one, sometimes t-he
other-was below the conventionally accepted level of significance,
while the other was definitely above that level. Placing reliance in such
cases upon only one of the values can lead to disputable conclusions.
It is therefore our opinion that in the present state of our knowledge
the use of both the mean and.the infestation rate is preferable to the
use of either one alone, and furthermore, that in asymmetrical fre-
quency distributions containing atypical high ectoparasite counts,
the mean should be adjusted toward the median by an appropriate
precision mathematical procedure. It must be borne in mind that,
after all, the ultimate purpose of these constants is the very practical
one of measuring the infectibility of communities and evaluating the
roles of several yectors of disease. Hence it would seem that a valid
appraisal of the relative utility of the constants can only be made
in the light of their correlation with the actual incidence of human
plague or typhus. A forthcoming report will include a quantitative
study of these relationships and an assay of their significance in the
epidemiology of these diseases.



August 8, 1945 904

REFERENCES

'(I) Ogata, M.: Ueber die Pestepidemie in Formosa. Centralbl. f. Bakteriol.,
Abt. 1, 21:769-777 (1897).

(2) Simond, P. L.: La propagation de la peste. Ann. de l'Inst. Pasteur,
12:625-687 (1898).

(3) Gauthier, J. C., and Raybaud, A.: Recherches experimentalles sur 1e role
des parasites du rat dans la transmission de la peste. Revue d'Hygi4ne
et de Police Sanitaire, 25:426 (1903).

(4) Verzhbitsky, D. T.: K voprosu o roli nasiekomykh v epidemiologii chumy.
Viestnik Press, Kronshadt, 1904.

(5) Maxcy, K. F., and Havens, L. C.: A series of cases giving a positive Weil-
Felix reaction. Am. J. Trop. Med., 3:495-507 (1923).

(6) Sinclair, C. G., and Maxcy, K. F.: Mild typhus (Brill's disease) in the
lower Rio Grande valley. Pub. Health Rep., 40:241-248 (1925).

(7) Maxcy, K. F.: An epidemiological study of endemic typhus (Brill's disease)
in the southeastern United States. Pub. Health Rep., 41:2967-2995
(1926).

(8) Maxcy, K. F.: Typhus fever in the United States. Pub. Health Rep.,
44:1735-1742 (1929).

(9) Dyer, R. E., Rumreich, A., and Badger. L. F.: Typhus fever: a virus of the
typhus type derived from fleas collected from wild rats. Pub. Health
Rep., 46:334-338 (1931).

(10) Rumreich, A., Dyer, R. E., and Badger, L. F.: The typhus-Rocky Mountain
spotted fever group: an epidemiological and clinical study in the eastern
and southeastern States. Pub. Health Rep., 46:470-480 (1931).

(11) Rumreich, A.: The typhus and Rocky Mountain spotted fever group:
developments in epidemiology and clinical considerations. J. Am. Med.
Assoc., 100:331-334 (1933).

(12) Brill, N. E.: A study of seventeen cases of a disease clinically resembling
typhoid fever, but without the Widal reaction. New York Med. J.,
67:48-54; 77-82 (1898).

(13) Brill, N. E.: An acute infectious disease of unknown origin. A clinical
study based on 221 cases. Am. J. Med. Sci., 139:484-502 (1910).

(14) Agote, L., and Medino, A. J.: La Peste bubonique dans la Republique
Argentine et au Paraguay; epid6mies de 1899-1900. Departement
National a'hygiene. F. Lajouane, Buenos Aires, 1901.

(15) Hankin, E. H.: On the epidemiology of plague. J. Hyg., 5:48-83 (1905).
(16) Simpson, W. J.: A Treatise on Plague. University Press, Cambridge, 1905.
(17) Liston, W. G.: Plague, rats and fleas. J. Bombay Nat. Hist. Soc., 16:

253-273 (1904).
(18) Thompson, J. A.: On the epidemiology of plague. J. Hyg., 6:537-569

(1906).
(19) Kitasato, S.: Rat fleas with special reference to the transmission of plague

in Japan. Trans. Bombay Med. Cong., pp. 93-96 (1909).
(20) Gauthier, J. C., and Raybaud, A.: Des varietes de pulicid6s trouv6s sur

les rats a Marseille. I. Relev6 statistique. Compt. rend. Soc. de biol.,
68: 196-199 (1910).

(21) Tidswell, F.: Researches on plague. In Second Report of Government
Bureau of Microbiology. WiUiam Applegate Gulick, Sydney, 1912.

(22) Kunhardt, J. C., Taylor, J., Iyer, R. G., Menon, T. K., Varadhachari, B. V.,
Rao, R. R., and Rao, K. N.;.iEpidemiological observations in Madras
Presidency. J. Hyg., Plague supplement, 4:683-751 (1915).

(23) Fox, C., and Sullivan, E. C.: A corpparative study of rat-flea data for
several seaports of the United States. Pub. Health Rep., 40: 1909-1934
(1925).

(24) Report of the Committee on Plague, Pan American Conference of Directors
of Health. Pub. Health Rep., 41: 2592 (1926).

(25) Williams C L.: A rat and rat-flea survey of ships at the port of New York
Pub. iealth Rep., 44: 443-476 (1929).

(26) Hasseltine, H. E.: Rat-flea survey of the port of Norfolk, Va. Pub. Health
Rep., 44: 579-589 (1929).

(27) Fox, C.: A limited rat flea survey of Savannah, Ga. Pub. Health Rep.,
46: 574-575 (1931).

(28) Carnes, E. H.: Rat-flea survey of the port of St. Thomas, Virgin Islands.
Pub. Health Rep., 46: 2558-2562 (1931).

(29) Carri6n A L: Final report on a rat-flea survey of San Juan, Porto Rico.
Pub. ilealth Rep.. 47:193-201 (1932).



905 August 3, 1945

(30) Eskey, C. R.: Epidemiological Study of Plague in the Hawaiian Islands.
Pub. Health Bull. No. 213. Government Printing Office, 1934.

(31) Trimble, H. E., and Sherrard, G. C.: Rat and rat-flea survey of Los Angeles
harbor. Pub. Health Rep., 50:74-79 (1935).

(32) Vogel, C. W., and Cadwallader, C.: Rat-flea survey of the port of Philadel-
phia, Pa. Pub. Health Rep., 50:952-957 (1935).

(33) Eskey, C. R.: Flea infestation of domestic rats in San Francisco, Calif.
Pub. Health Rep., 53:948-951 (1938).

(34) The Port of Jacksonville, Fla. Port Series No. 8, Part 1. Corps of Engi-
neers, U. S. Army, and U. S. Shipping Board Bureaiu. Government
Printing Office, 1937.

(35) Richardson, C. H.: An Introduction to Statistical Analysis. Revised.
Harcourt, Brace, and, Co., New York, 1944.

(36) Mills, F. C.: Statistical Methods. Revised. Henry Holt and Co., New
York, 1940.

(37) Fisher, R. A.: Statistical Methods for Research Workers. 8th ed., revised.
Oliver and Boyd, Edinburgh, 1941.

(38) Pearl, R.: An Introduction to Medicel Biometry and Statistics. 3d ed.,
revised. W. B. Saunders Co., Philadelphia, 1940.

(39) Yule, G. U., and Kendall, M. G.: An Introduction to the Theory of Statistics.
12th ed., revised. Charles Griffin and Co., London, 1940.

(40) Snedecor, G. W.; Statistical Methods. 3d ed. The Iowa State College
Press, Ames, Ia., 1940.

DEATHS DURING WEEK ENDED JULY 7, 1945
[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Corrspond-
uly 7,1d45 bing week,July7,1945 1944

Data for 90 large cities of the United States:
Total deaths- ,536 7,777
Averap for 3 prior years- 7,761
Total deaths, first 27 weeks of year -249,558 253,098
Deaths under 1 year of age -566 514
Averagefor 3 pnor years -565
Deaths under 1 year of age, first 27 weeks of year -16, 346 16,618

Data from industrial insurance companies:
Policies in force -67, 372, 672 66,653,220
Number of death claims -10,353 10,036
Death claims per 1,000 policies in force, annual rate -8.0 7.9
Death claims per 1,000 policies, first 27 weeks of year, annual rate 10.810.4



PREVALENCE OF DISEASE

No elth departmnt, Stat or local, can effetivly pr or control diea.e without
knowledge of when, where, and undr what conditions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED JULY 14, 1945
Summary

A tofal of 254 cases of poliomyelitis was reported for the current
week, as compared with 154 last week, 462 for the corresponding
week last year, and a 5-year (1940-44) median of t80. Approxi-
mately 69 percent of the current total increase was accounted for by
the increases in 7 States which reported more than 8 cases each and a
total of 167 cases. These States are as follows (last week's figures in
parentheses): New York 29 (21), New Jersey 23 (10), Ohio 10 (5),
South Carolina 11 (6), Tennessee- 27 (18), Texas 45 (21), California
22 (18).
The total cases reported since March 17, the date of lowest weekly

incidence this year, is 1,281, as compared with 1,489 and 1,324 for the
respective periods of 1944 and 1943. The total for the year to date
is 1,678, as compared with 974 for the 5-year median, and 1,752 for
the same period last year. For the first time this year the cumulative
total is below that for the corresponding period last year.
Of the total of 128 cases of meningococcus meningitis reported, as

compared with 109 last week and a 5-year median of 63, 18 occurred
in New York, 12 in California, 9 in Texas, and 8 in Michigan. The
cumulative figure is 5,655, as compared with 12,232 for the corre-
sponding period last year and a 5-year median of 2,143.
Of the total of 35 cases of Rocky Mountain spotted fever reported

for the week, 29 occurred in States east of the Mississippi River
(16 in Virinia). The total to date is 204, as compared with 237 for
the corresponding period last year.
A total of 8,174 deaths was recorded during. the week in 93 large

cities of the United States, as compared with 8,637 last week, 8,845
for the corresponding week last year, and a 3-year (1942-44) average
of 8,340. The total to date -is 260,122, as compared with 264,129
for the saxme period last year.

(906)
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Telegraphic morbidity reports from Statk heath oicers for th week ended July 14,
1945, and comparison with corresponding weetk of 1944, and 6-year median

In thes tables a ro Indiate dfint report, while leaders imply that, although noe was reported,
cas may have occurred.

Diphthris In.un Masles

Week Week Week Week
Division and State ended- Me- ended- Me- ended- Me- ended- Me.

dian dian dian dian
July July 1940- July July 190- July July 190- July July 190-
14, 15. 4 14, 15. 4 14, 15. 4 14, 15, 4
1945 194 1945 194 1945 1944 1 19"

NE2W ENGLAND

Maine.
New Hampshire...

Vermont.
Massachusetts.
Rhoda Island.- _
Conneticut .

MDDLE ATLAIC
New York
Now Jersey
Pennsylvania.
EA5TNOEECENTEAI

Ohio

Ini------------
Mlchigan
Wisconsin.-----

WE5TNORTCEQTRAL
Minnmeta
Iowa-.
M ri.--- - - -

North Dakota.
South Dakota.
Nebraska.

SOUT ATLATI
Delawa -- -----
Mayland
D lstzctofColmbia.
Virginia .--- -- -

West Virginia
North Carolina.
South Carolina
Georgia.
Florida
EA OU THC ENTRAL

Kentucky
Tennessee
Alabama-
Mississippi'
WEST5OUTBffCENTRAL
Arkansas
Louisiana-
Oklahoma ----.

Texas ------.

MOUNTAI
Montana
Idaho -

Wyoming
Colorado ------
New Mexico
Arizona ------

Utah ,
Nevada

PACIFI

Washington
Oregon

Californis
Total-

0

0

0

2

0

1

8

4

6

4

6

13

6

4

1

a

4C

2
3

9

4

4

4

2
3
7

4

10

0

44

2

1

1

6

0

3

4

18

0

a

1

7

5

3

6

7

2

1

2

2

4

0

1

1

0

1

0

0

0

4

1

5
7

1

3

5

4

4
2

1

24

1

0

0

4

0

3
0

0

0.
0

22

4

I

i

I

2

12

a
I

I

.I
1

3

0

1

2

0

1

1

2

2

4

3

1

2

5

I

2

11

I

c

4

a

0

2

12

25
25

3
3
1
1
1

1

38
32

4

6______

------i
1
38

3

4

7

391

1
10

-----i4

6---i-

7
2

(1)

2
13

-3

~----i---4

68
4

5--

18
2
5

203

'3

1

2

4

2

1

7

4

5

2

4

7

203

4
19

1

1

18
188

0

41

84
34
181

33
18

304N
195
61

-5
28
24
1
5
7

20

8
1
6

0

17
.12
0

1

20
7
2

11

131

11

8

110

92

26

373

14
2

11
227

7
52

485
167

, 111

38
4
60
146
*235

52
14
14
2

33
14
27

31
24
57
19
69
33
4

41

16

11
6

38
9
15

237

4
2
9

27

4

21I
5

49

36
641

87
3

37
328
38
66

681
500
211

64
16

228
370
593

52
39
31
8
8
13
53

1
40
24
57
23
61
10

.20
16

16
25
30

9

10

118

22

3
12
32
4

37
21
5

49

36

324-

I
18

I
a

4

2

1

1

3

0

2
1

3
4
0

2

0

3

5

2

7

3

2
4

1
9

0

1

0

0

0

0

0

2

1

12

1
0
0
8
1
2

15
9.5
7
4
S5
9
8

2
2
0
0
0
a
1

17
2
0a
£
4D
3

I

I

1

0

0

4
1
2

9
3
6

1

1
1

1
2

0

1
7

0

0

0

1

0

2
1.

2
1

1

1

0.

1

3
2

2

2

1

1

0

3

0

0

0

0

0

0

0

0

0

0

2

4

1

2

7

1'

1

17

I~~~~~I_i61151 41 431 2,1S 3,131321 748401 1281 M
. I I _ ,~~~~~~~~~~~~~~

28 weeks 7,119 5,8671 6,6281 67, 6921336,4471167,3131j'955583a,598031593 6,656 12.232
I I

Neow York City only.
Period ended earlier than Saturday.
Correction: Louisiana, week ended June 23, measles 10 (instead of 60).

2,143.j
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Telegraphic morbidity reports from State health officers for the week ended July 7,
1945, and comparson with corresponding, week of 1944, and 5-year median-Con.

Poliomyslits Srtfever Smallpox Tyhoid andparatjypholdfever '

Week Week Week Week
Division and State ended- Me d- Meen-dd- Me. ended- Me.

dian dian dian dian
JulyuIy1Jul 3uiyJlu y l yJ y 3ly 1Jyl 0 JJly 1940-
14, 15, 14, 15, 14, 1, 14, is,194 19" 1945 1944 195 1944 1948 19"

NEW ENGWID
Mains-
Now Hampshire.
Vermont- -
Masachustts
Rhode Island .
Connecticut-

XIDDLE ATLANC
New York
NowJorey-
Pennsylvania------
EAS NORTH CENTRA
Ohio .
Indiana-
Ilinois
Michigan 2
Wisconsin
WEST NORITH CENTRAL
Mimnesota- .
Iowa:-
MIssourL
North Dakota
South Dakota .
Nebraska ----
Kansas--------

SOUTH ATLANTIC
Delaware
Maryland .
District of Columbia
West Virginia
North Carolina.
South Carolina
Georgia .
Florida--------
EAS SOUTH CNTRMAL
Kentucky .
Tennesee
Alabama -------
Missisippi .
WEBT SOUTH CENTRAL

Louiina
Okaoma
Teasu

YOVNTAI
Montana.
Idaho
Wyoming.
Colorado
New Meico.
Ari-ona -------
UJtah's
Nevaa .

Washinton.
OMon

Coliornad ------

TotaL

28 wes---------------

21

41
41

I
I

I
2

22
254

1,678

10I
1
2
0
4

29
23
4

to
1
4
1
1

0
1
1
0
0
0
5

1
3
6
7
3
2
1
8

13

1
3
2

1

I

a

64

141

11

11

0

0
2
0

0
0

2
4
12

462

1
8
0
2
0
2

13
i1

16
13.6
.0
3

1
2
1
1
0
0
3

13

5
13

V
14

10

.

974

1I

0
0
0
2

3
0
3

3
3
6
4
0

2
1
0
0
0
3

0
0
0
1
0
1
3
2

2
13
5aa
1I

1:

11

.4
6C

4

22
23
63

57
29
82
117
40

29
15
16
8
1

18
21

4

19
. 7
19
9

7
4
8
2

12
16
11
11

9
7
7

32

5
2
2

11
2
5

' 6
0

16
9

131

1, 101

0156 1_

14

11

11l
36
73

64
14
49

46
31

17
9

3
13

1

1

30

12
5
15

17
2

7

-3

7

12
2

2

1
3

1

25

7

6

4

21

12

3

7

1

41

14

114

975

1, 757

3
1
3

84
2
12

13
36
73

57
14
71
16
37

10
Li
3
6
3
19

3
.4
8
8

.6
2
4
2

4
2
8
2

3

I

I

41
41
41
4J
41
a
C
C

0
0
0

6

254

0
0
0
0
0
0

0
0
0

0
1
2
1
0

0
0
1
0
0
0
0

0
0
0
0
13
13
13
D3
D3

13

13

41

I
C

0
0
0
0
0
0
0
0

I
0

5

0
0
0
0
0
0

0
0
0

1
0

2
0

0
0
0
0
0
13

I.

C
0

1
0
0

16

0
0
0
0
0
0 .

0
0
0

0
0
0
1
0

0
0
0
0
2
0
0

0
0
0
0
0
0
13
13
D3

D3
D3
13
13

22

2
1
a
1
0
1
2
0

0
2
3

122

0
00
2
0
0

7
1
8

8
2
3J
0

0
0
0
0
0
0

11
002D
3

3
II

14

I
41
41
C

C
1
4

I"

0
0
0
3
0
0

7
2
5

3
7
2
4
1

1
2
4
0
0
0
1

0
3
2
6
2
7
6
6
4

7
S
S

2,,

1
0
0
3
I
0

7
2
9

6
7
55
1

1
1
6
1
0
0
1

0
4
1
7
5
7
8
15
4

10
11
7
7

14
12
8

27

0
1
0
1
1
1
0
0

1
0
4

238

847

1

I

1I

14

1f

41

I58

884

3,978
' Period ended earlier than Saturday.
4 Including paratyphoid fever reported separately as follows: Massachusetts 2; New York 3; Michigan 7;

South Carolina 1; Georgia 1; Florida 1; Arkansas 1; Louisiana 1; Texas 5; Montana 1.
'Correction: North Carolina, week ended June 23, typhoid fever 0 (instead of 1).

-,

Xi78 M302,00ml 2,401
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I
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1
1
1

4

I
0 1

I

I

II

I

I

I
I
I
I

I

1

i

I
I
I
4 I
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c
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Teolraphic morbidity report. from State health officer. for the week ended July 14,
1945, and comparison with corresponding week of 1944 and 5-year median-Con.

Whooping cough Week ended July 14,1945

Divisionand8|State J Median Dysentery En. Rocky Ty-
|vonaS15, Meia e|ph- Mt. Tul-yhouse Undu-

14Jul July' 44 AmC- Bad!- - inrfeo ted ~aen- fever
19451944 blei. hy 'Wad' tiouls fever demic

NW ENGLAND

NewHIampshie...
Vermont .
Massachusett .--
Rhode sland .

mtet--------
MIDDLE ATLNT

NeW York.
New Jerey
Pennsylvania.---------
EA5T NORTEH CENTRAL

Ohio .- --
Indiana------- ---

Mihigsa'- -
Wisconsin .
WESTNOBRTCENTRAL

Mhinsota...-
Iowa..----
North Dakota .
South Dakota.--

Nebraska- ---

SOUT ATLANT
Ddaware .
Maryland'.
Drlstlt of Columbia.

West Virgna-
North Carolina-
South Carolina.
Georgia------ -- ----
Florida
EAST SOUTH CENTRAL

Alabam ----. ----

Misdssppi 2
WESS0UT CENTRAL

Arkansas .--------
Oklahomas .-

Texas.

Montana.
Idaho .
Wyoming.
Colorado . .
NOW Maxico .
Aiona. .
Utah '
Nevada .

Washington .-------
Oregon-------------------

Total-
Same week, 1944. .
Average, 1942-44.
28 weeis: 195 .-
A w^ra& 1OA9.AA

j

II

I

II

3.
2
24

1,14

12

4a

a

7

1

11

4
20

6

1

4

1!

2a

11

44

14
31

27

17

18

27

11
It

asE
a]

14

I2FS

19

0

0

2

8

16

5
1

19
3t

C

30
0

51
73
5

49

136
65
90

136
21
88
90
88

98
50
10

213
88
15
31

17
37
31

20
0

12
253

5

4

4
23

2

14

60
0

14

24

2(

22

21
16

21

14
to

41

1t

4z
16

57
0

68

14

3

614

6

34

;3

2
98

13
50

38
213
88
20

13

64
48
31

25
12
19

210

10
14
4

35
15
14
79

11

II

if

0

0

0

1

0

1

0

0

0

0

0

0

0

0

000 0

0

0

0

0

0

5
0

0

I

c

0

0

0

0

0

132
0

0

45

5

0

2

0

0

0

61
0

551

1

0

0

0

0

01
0

I
I
I

I

20 17 65 01 0 0
22 9 27 0 0 0

231 94 195 0 1 .0

2,'A
3,362
70,351
51,879
90,497

-2aI3.69

lQ5i.735

32
926
851
816

7414 '9

358
402

3,543
3,603
2,961

1, WU
652

12,985
10,633
7,394

2 Period ended earlier than Saturday.
5-year median, 1940-4.
AntArar: Louisiana 1 case. PWuacode: Delaware 1 case.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

2DDDDD
2I 0

0

0

0

1

0

I

0

a

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

0

0

5

-I

11

14
193
308
292

1

AI
I

0

a

32
618

204
237

6 2

0

0

0

0

0

0

2
1
0

0

0

0

0
0

0

0

0

0

0
0

0

1

1

3

4DIDD 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

I

0

1

0

0

0

0

0

0

1

0

0

0

2

3

11

11

c

c

0

0

0

17! 19A.I .
15 141
20 58

440 1,822
330 1, 643
467 61- 130

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3
0

0

0

0

0

11

8

3

2

3

0

0

1

0

3

0

0

0

1

0

0

0

2

0

0

0

3

4

5

2

0

19

0

0

1

2

0

0

5

0

0

1

4

63

1,926
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WEEILY REPORTS FROMC
City reporte for wek edd July 7, 1945

Thi table lisb th reports from 88 cite of more than 10,000 poputIo ditributed throgout the
United State, and reprents a ram seton of the cuent urban of the dieam ncluded In
the tabble

* Tinfluenza i

:i *IiI I I
a .0~~1 0 1A~~b0

A xo 02 t r.0 0 *I
NEW ENGLAND

Maine:
Portland 0 0 0 1 0 3 0 1 0 0 0

New Hamphire:
Concord. 0 0 0 0 0 1 0 0 0 0 0

Vermont.
Bane 0 0 0 14 0 0 0 1 0 0 0

Massachusetts:
Boston- 0 0- 064 0 11 0 20 0 0 20
all River- 0 0 0 0 0 0 0 1 0 0 0

--------_____ O ----____ 29 O 6 O 1 O O 1
Rhode Island:

Provldence- 1 0 0 0 0 4 0 ' O 0 6
Conneticut

Bridgeport ---- 0 0 0 0 0 0 1 0 0 0 0Hwrtford------- I 0---- O 1 O O O O ONewHaven- 0 0 0 0 0 0 2 0 0 0 6

MWDLE ATLANTW

New York:
Buffalo-0 0 2 0 8 3 1 0 0 0
Now York-9 0 4 0 54 6 0 6 66 0 2 101
Rochester-1 0 0 1 0 0 1 5 0 0 7
Mr-- -0 0 -- 0 0 0 1 0 0 0 0 48NewrJny
Camden-0 0 21 0 1 0 0 0 0 5
Newarwk- 0 0 5 0 5 1 3 0 0 18
Trenton-0 0 1 0 1 0 0 0 0 0

Philadelphia - 1 0 1 1 169 a 16 0 14 0 2 86fPittburgh- - 0 0 0 0 0 6 0 8 0 0 8
Readlng.......R - 0 0 1 0 0 0 0 5 0 0 1

EAST NORTE CENTIAL

Ohio:
Cicinnati.- 0 O O 6 0 4 5 5 0 0 18
Cleveland-0 0 1 1 7 6 1 3 10 0 0 26
Columbus-0 0 1 1 0 0 0 0 3 0 0 3

Indiana:
FortWayne- 0 0 0 0 0 1 0 0 0 0 0
Indiaapolis- 1 0 0 7 0 4 0 2 0 0 5
SouthBend- 0 0 0 1 0 0 0 3 0 0 2
TerreHaute- 0 0 0 0 0 2 0 0 0 0 4

Illinob:
Chicago-2 0 1 164 7, 16 1 33 0 1 33
MIch~~sl------0 0 ----0 0 0 a 0 0 0 0 0
Detroit -4 1 1 0 81 3 8 0 23 0 1 16
Flint-0 0 4 0 0 0 1 0 0 0
Grand Rapids- 0 0 0 0 0 0 0 1 0 0 3

Wisconsin:
KRenosba..-000 3 1 0 0 1 0 0 4
Miwauke-0 0 0O 11 0 0 0 11 0 0 3
Racine - ----- O 0 0 0 2 0 0 0 0 8
Superior-0 0 0O 4 0 0 0 0 0 0 0

WEST NORTH CENTRAL

Minnesota:
Duluth- -0 0 2 1 1 0 2 0 0 0
M I ------ 0 0 0 1 0 7 0 0 0
St.P ---0 2 O 1 2 0 0 0 3 0 1 0

iC- 0 0 ------_ 0 10 0 3 0 4 0 0 1
8t.Io-ph-0 0 0 0 0 0 0 0 0 0 0
St. I-0 0 4 0 4 1 7 0 a 0 0 19
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WET NOR CAL-

North Dakot:
Fargo---------------- 0 0 O__ _0 0 0 1 000 0 1

Nebraska:
Omaha-- 0 0 O 2 0 2 0 9 0 0 2

Kmur
Topeka....:------ 0 0 ---- 0 0 0 0 0 4 0 0 0

wrobits-0 0 ---- 0 3 1 3 0 1 0 0 3
SOUTH ATLANTI

Wilmingtn- 0 0 - 0 1 0 2 1 0 0 0 0
Maryand:Baltlmorn--3 0 1 1 6 0 10 2 9 0 0 46

Cumberland- 0 0 0 0 0 0 0 1 0 0 0
Frederick-0 0 0 0 0 0 0 0 0 0 0

Ditit of Columbia:
Washington- 0 0 0 O 1 3 11 0 10 0 0 12

Virginia:
ynchbu -------- 0 0 0 0 0 0 0 1 0 0 0

Rh--- - 0 0 h d 0 0 0 0 1 3 0 2 4
Roaokce-0 0 0O1 0 0 0 0 0 0 0

Wet Virgi
Char--e ----- 0 0 ---- 0 0 0 0 0 0 0 0 0
Wheeling_-0 0 0 0 0 0 0 O- 1 0

North Carolia:
Raleigh-0 0 0 2 0 1 0 0 0 0 8
Wilmington - 0 0 0 0 0 0 0 1 0 0 14
Winston-Slem- 0 0 0 0 0 0 0 5 0 0 13

South Caolina:
-Oharleston-0 0_-OO 0 0 1 0 0 1 0 1 0

Georig:
Atlanta - 1 0 0 0 0 3 3 2 0 0 a
Brunswick------- 0 0 ---- 0 0 0 0 0 0 0 0 0

EAST SOUTH CENTRtAL
Tenese:

Memphis O 0 0 3 0 a 0 2 0 0 2
Nashville - - 0 0 1 1 0 2 0 1 0 0 0

Alabama:
Birmingham: - 0 0 0 0 0 3 3 0 0 1 1
Mobile0 0------ O 1 0 0 1 0 2 0 0 3

WET SOUT CNRA'L
Arkansas

Litt Rock- 0 0 O 0 01 1 1 0 0 0
1~islana:

NewOrlens- 2 0 2 0 13 2 2 2 1 0 1 0
Shreveport1:: I 0 0 0 0 2 2 10 0 0

T:
Dalla -2 0 O 1 0 2 4 3 0 0 5
Galveton-0 0 0 0 0 0 1 1 0 0 0
Hon-totn -2 0 0- 0 1 1 2 1 0 0 1
SanAntono- 2 0 0 0 0 3 0 0 0 0 0

JMOUNTfAN

Monbna: '.Bil---ngs- 0 0 ---- 0 0 9 0 0 0 0 0 0
ratFalls - 0 0 0 1 0 0 0 0 0 0 0
Helena - ~~~~00 --- 0 0 0 0 0 0 0 0 0
Missoula --- 0 0 ---- 0 0 0 0 0 0 0 0 0

Bos--------- 0 0 ---- 0 0 0 0 0 0 0 0 0

Denver -------- 0 2 0 3 0 4 0 6 0 0 11
Pueble~~~~ - 0 0 ---- 0 0 0 0 0 0 0 0 4
Utah:

SaltLak Clt7- 0O 0 ----0 21 0 1 0 1 0 0 11

III
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0.0

0.0

0.6
0.0
0.0
0.0
0.0
0.0
0.0

0.0
2.3
1.8
8.0
1.8
0.0
5.7

159
12.7
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City reports for week ended July 7, 1946-Continued

ow Ifuenza4

Washington:
Seattle I 1- - O 35O 6 O 4O O 4
Spokane ------------- 3 O O 1 1 1- O O
Tacoma-------------- O O------ 24 O O O 1 O4 O

California:
Los Angeles-1 0 7 0 54 3 0 1 17 0 1 31
Sacramento-1 0.. 0 2 0 1 0 9 0 0 0
San Francisco-0 0 1 0 77 2 5 0 11 0 0 10

Total --- 43 1 25 9 930 41 187 47 353 0 14 644
Correspondingweek, 1944 41 10 6 920 212- 367 0 22 490
Average, 1940-4-4 25 9 21,938- 1249- 419 0 25 1,054

I 3-year average, 194 .
3 -year median, 1944.
Dpsterp, ameblc.-Cases: Newark, 1; Detroit, 1; Nashville, 1.
Dysente, baciUary.-Cases: New York, 1; Detroit, 1, St. Louis, 2; Charleston, S. C., 18; Nashvile, 1;

Los Angeles, 4.
Dpsent, uuspecifled.-Cases: Cincinnati, 34.R0ckrtMoZnTnspWodfewer.-Cases: Trenton, 1.
Tlaremia.-Cases: New Orleans, 1.
Endemic typhus fever.-Cas: Atlanta, 1;' Birmingham, 3; Mobile, 1; New Orleans, 1; Shreveport, 2;

Dallas, 1; Houston, 1; San Antonio, 1; Winston-Salem, 1.

Rates (annual basis) per 100,000 population, by geographic groups, for Mte 88 cities
in the preceding table (estimated population), 1948, 34,166,200

- 9 0 P.~ r0 0 s

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

Total

68.0
17.6
24.9
36 8
47.70 1
31.6
39.7
iA.o

- I. - - - - I 1.- - - I-

94

127
76
52

177
35
17

207
71

Q.61 0.2j 3.8 13 1421 &631 28.6 7.2 54 0.0 2.1 99

0.0
0.9
1.8
2.0
1.8

11.8
0.0
0.0
0.0

295
117
175
46
21
24
40
199
313

0.0
4.2
10.3
50

7.1
0.0

8.6
0.0
7.9

7.8
5.1

B5
0.0

12.4
17.7
34.4
0.0

3.2

i PLAGUE INFECTION IN SAN BENITO COUNTY, CAUF.

Plague infection has been reported proved, on July 5, in a pool of
200 fleas from 57 ground squirrels, C. beecheyi, the same from which
fleas were also proved plague-infected on June 22, shot 7 miles east
and 3 miles south of Tres Pinos, San Benito County, Calif.; also, on
July 5, in a pool of 204 fleas from 59 ground squirrels, C. beecheyi, shot
on a ranch 5 miles east of Tres Pinos.

,76
47
57
66
58
30
23
56
68

I

& 2
& 1
4.3
&O
7.1
0.0
2& 8
7.9
9.51

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
L9
L2
2.0
7.1
&19
2.9
0.0
1.4



FOREIGN REPORTS

CANADA

Provinces-Communicable diseases-Week ended June 23, 1945.-
During the week ended June 23, 1945, cases of certain communi-
cable diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Disease
Prince
Edward
Island

Nova
Scotia

New
Brans-
wick

Que- On- Mani-
bec tario toba

Sas- Al- British
katch- berta Column
ewan ta bia

Chickenpox -71 1 152 382 79 38 107 92 922
Diphtheria -2 2 15 3 2 -- -- 24
Dysentery: bacillary --- 5 ------ 5
German measles- 29 -- 6 134 3 2 45 19 229
Influenza- 8 ---36 7 51
Measles -11 2 92 137 17 .28 123 219 629
Meningitis, meningococ-
cus- 3 -2 1-6

Mumps- 3-- 87 91 45 31 94 26 377
Poliomyelitis- 1------1 2
Scarlet fever -1 8 49 50 9 4 25 24 170
Tuberculosis (allforms) -4 2 101 13 21 17 10 57225
Typhoid and para-
typhoid fever -17 1- 18

Undulant fever- 3- 3
Venereal diseases:

Gonorrhea -19 5 137 141 37 36 25 71 471
Syphilis ---20 114 71 3 9 6 30 253

Whooping cough 4- 58 28 1 19 9 119

JAMAICA

Notifiable diseases-4 weeks ended. June 30, 1945.-During the
4 weeks ended June 30, 1945, cases of certain notifiable diseases
were reported in Kingston, Jamaica, and in the island outside of
Kingston, as follows:

Disese Kngstn IOther Dies igtnIOtherDisease KEingston| localities oD6aseH Kgston localities

Chickenpox -15 37 Leprosy------------- 2
Diphtheria -1 6 Tuberculosis (pulmonary) 1658
Dysentery (unspecified) . 8 5 Typhoid fever-7 101
Erysipelas- 4 -- Typhus fever -2 2

(913)

Total
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NEW ZEALAND

Notipfable disea8es-4 weeks ended June 16, 1946.-During the
4 weeks ended June 16, 1945, certain notifiable diseases were reported
in New Zealand as follows:

Dmem Cam Deaths Dsase Case Deaths

Cerebrospinal menlngltls 8 Poliomyeliti -----------2
De ngus. I Puerperal fever 8 -
Diphthria- 160 5 Scarlet fever -561 2
Dysntery: Tetanus------------------- 2-

Amebic- 6-- Trachoma -- 2 -
Baclary -20-- Tuberculos (all forms) 185 37

Erysla -32 1 Typhoid fever-- 2
Ma-ar-- 14-- Undulantfever- 1-

PERU

Notifxable disea8e8-Year 1944.-During the year 1944, cases of
certain notifiable diseases were reported in Peru as follows:

D Cases Disease Cas

Cerebrospinal menitis -40 Recurrent fever-132
Diphtheria ----------------------- 1,021 Scarlet fever-50
Dysentery, unspecifie - 7, 047 Smallpox-296
Encephalitis- 18 5yphils -- --- 5,738
Gonorhea- --------------- 8,129 Tubeculosis ------------------------- 18,064
Influenza---- --------- 28,537 Typhoid fever-3,067
Leprosy --- 138 Typhus fever - 1,466
Malaria- 953349 Undulant fever- 866
Measles- ,895 V-eruga peruana- :--------- 853
Plague -- 83 Whoopig cough : 25,8
Poliomyelitis -45--------- - 45

?qOT.-For reports for the years 1939-43 see page 1074 of the PuBLIc HzALTH RPOmTs of Aug. 11, 194.

REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK

NOTu.-Except In cases of unusual incidence, only those places are included which had not previously
reported any of the above-mentioned diseases, except yellow fever, durlng the current year. All reports of
yellow fever are publsed currently.
A table showing the accmlated fres for these diseases for the year to date Is published In the PUBLIC

H'ALTHTRxroft for the last friday in each month.

Cholera

CAira-Szechtwan Province.-For the period June 5-25, 1945,
cholera was reported in Szechwan Province, China, as follows: Chung-
king municipality, 8,000 cases, -114 deaths; Nekiang, 200 cases, 122
deaths; Pishan, 40 cases, 5 deaths.

Plague

Argentina.-During the month of May 1945, 1 death from plague
was reported in Campo Verde, Santiago del Estero Province, Argen-
tina. For the same period plague infection was reported in 2 rats
found in Port Quequen, Buenos Aires Province.
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Egypt.-For the week ended June 9, 1945, 16 cases of plague with 2
deaths were reported in all of Egypt. For the week ended June 30,
1945, 12 cases of plague with 4 deaths were reported in Port Said,
Egrpt.

Typhus Fever

Algeria.-For the period June 1-10, 1945, 51 cases of typhus fever,
including 15 cases in Algiers and 27 cases in Tenez, were reported in
Algeria.

Bolivia.-For the month of May 1945, 61 cases of typhus fever with
17 deaths were reported in Bolivia. Departments reporting the
highest incidence are as follows: La Paz, 23 cases, 11 deaths; Oruro,
15 cases, 3 deaths; Potosi, 14 cases, 1 de-ath.
Chile.-For the period April 22 to May 19, 1945, 59 cases of typhus

fever with 4 deaths were reported in Chile. Provinces reporting the
highest incidence are as follows: Osorno, 17 cases; Concepcion, 12
cases.
Egypt.-For the week ended June 9, 1945, 476 cases of typbus fever

with 58 deaths were reported in Egypt.
Union of South Africa.-For the month of March 1945, 106 cases of

typhus fever with 10 deaths were reported in 9 inland districts of the
Union of South Africa.

Yellow Fever

Brazil.-Deaths from yellow fever have been reported in Brazil as
follows: Goiaz State-Rio Verde, May 1, 1; Minas Geraes State-
Campina Verde, May 21-23, 2, Frutal, May 8, 1, Ituiutaba, April 23,
1, Paracatu, April 27, 1, Pirajuba, May 3, 1, Santa Vitoria, April 22,
1, Sao Francisco de Sales, April 16, 1.

Venezuela.-In the municipality of La Grita, Jauregui district,
Tachira State, Venezuela, 3 fatal cases of yellow fever (confirmed by
viscerotomy) were reported near the following villages: El Carmen,
June 19, 1, Morotuto, June 20, 1, Omuquena, June 17, 1. A report
dated July 13, 1945, states that 1 confirmed case of yellow fever was
reported in the municipality of La Libertad, Perija district, Zulia
State, Venezuela.

x
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