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A STUDY OF RODENT ECTOPARASITES IN MOBILE, ALA.!

By LaMont C. CoLE, Senior Assistant Sanitarian (R), and Jean A. KOEPKE,
Assistant Statistician, United States Public Health Service

This report on the 1934 survey of rodent ectoparasites in Mobile,
Ala., is the second intracommunity analysis of data collected in an
extensive and simultaneous survey of several commumities in the
United States. This large project was under the general direction
of A. S. Rumreich, Senior Surgeon, United States Public Health
Service, who, in the first paper of this series has described in some
detail the background for the investigation and has also analyzed
certain intercommunity comparative data from the standpoint of
correlations between ectoparasite indices and the incidence of
endemic typhus in human populations (1, 2). The pressure of
other duties has made it impossible for Dr. Rumreich to continue
active work on the analysis of the data for other communities, and
1t has been carried out by those who worked with him. Since con-
ditions in each locality differed, it has been impracticable to follow
in every detail the patiern of the first (Jacksonville) paper, but the
tables in this and subsequent studies are in substantially comparable
form.

More than 40 years of research on the epidemiology of bubonic
plague provide a classical background of theory and methodology for
the study of epidemic diseases which exist in a rodent reservoir and are
transmitted to man by rodent ectoparasites (3, 4). Some of the
conclusions reached by the plague workers are of very general epi-

! From the Division of Public_Health Methods. Collection of the data locally was under the direction

of F. M. Faget, Medical Director, United States Public Health Service, and identification of the ectopara-
sites was directed by M. O. Nolan, Associate Zoologist, United States Public Health Service.
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demiologic importance. We may note especially the establishment of
the axiom that infectibility of a community with plague is propor-
tional to the abundance of the vector species and the conclusion that,
although no less than 15 species of insects are capable of transmitting
plague under experimental conditions, epidemics are predominantly
attributable to a single species, the tropical rat flea Xenopsylla cheopis
Rothschild (3).

Comparatively recently it was recognized that typhus fever exists
in the United States in a rodent reservoir and in a form transmissible
by rodent ectoparasites (5, 6, 7). In certain respects the epidemiologic
parallel between endemic typhus fever and bubonic plague is striking.
Both diseases show marked seasonal variations in incidence and
marked affinity for certain types of premises. As with plague, en-
demic typhus fever has been shown to be transmitted experimentally
among rodents by a variety of arthropods (8, 9, 10, 11, 12, 13, 14, 15,
16) but field studies have focused attention primarily on X. cheopis
as a natural vector. Data from surveys of rodent ectoparasites in
communities of the United States may have public health value in
connection with the control of both discases. An adequate accumu-
lation of comparable survey data collected under divergent conditions
may aid both in identifying the vector species of consequence under
natural conditions and in devising accurate criteria for the evaluation
of epidemic liability under specified conditions.

THE PORT OF MOBILE

Mobile is situated at the mouth of the Mobile River and at the
head of Mobile Bay in southwestern Alabama at latitude 30° 41’ N.
and longitude 80° 02’ W. It is the county seat of Mobile County and
is the only seaport in Alabama. The greater city occupies an area
of about 20 square miles on a flat sandy plain and lies at an altitude
of approximately 100 feet above sea level. The estimated population
in 1933 was 70,500 composed of 45,400 white persons and 25,100 per-
sons of other races.

During the period of field operations the port of Mobile was touched
by about 25 steamship lines operating to ports throughout the world.
It was also a port for coastwise shipping largely from New Orleans and
Pensacola and exchanged barge-borne commerce through the inland
waterways of the Warrior River system with regions as far north as
Birmingham. The city was an important terminal for 5 railroad
trunk lines. The principal imports were sodium nitrate, fruit (partic-
ularly bananas) and coconuts, molasses, manganese, and manganese
ore; the principal exports were raw cotton, logs, lumber, and iron and
steel products. In the inland and coastwise shipping there was con-
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siderable traflic in grain, coal, coke, petroleum products, cottonseed
oil, fish, oysters, and sand and gravel.

CHRONOLOGY AND TECHNIQUES OF FIELD OPERATIONS

The trapping of rats was begun in Mobile on January 22, 1934,
and ended on December 27, 1934, after 266 actual days of trapping.
Operations were interrupted only twice for periods of more than 3
days—once for 12 days from March 23 to April 3 and once for 5 days
from July 1 to July 5. Trapping was distributed sufficiently evenly
throughout the year to permit statistical analysis of the data on the
basis of 48 weeks rather than on a monthly basis, as was necessary
in the first paper of this series (I). The summary tables in the
text, however, have been compiled on a monthly basis to facilitate
comparison with the data of the Jacksonville study.

The techniques practiced in these surveys for live-trapping of rats
and removal and identification of the ectoparasites already have been
described in the Jacksonville paper. In Mobile there was also in
progress until July 1, 1934, a rodent-eradication program conducted
by the same workers who were live-trapping rodents for the ecto-
parasite study. Previous workers have noted the possibility of rodent
destruction raising ectoparasite counts by causing the ectoparasites to
become concentrated on the surviving hosts. Thus there is apparently
a possibility that the somewhat high indices obtained in Mobile for
the early months of 1934 may be related to the destruction of 18,835
rodents in the city during the first 6 months of the year. A more
detailed analysis of this question, however, does not support the
assumption that such influence was significant in this case.?

The data from the rodent-eradication program probably give a
more reliable indication of the relative abundance of the important
species of rodents than do the data of the ectoparasite survey because
the live traps are very selective in their action, particularly in a
tendency not to capture the smaller forms such as mice. Table 1
compares the numbers of rodents of each species taken by the two
means. Ratftus norvegicus definitely appears to have been the pre-
dominant domestic rodent in Mobile, but the data from live-trapping
greatly overestimate this predominance.

COMPOSITION OF MATERIAL

Of the 6,159 rats examined for ectoparasites in the field station, 36
had to be eliminated from consideration because of loss of the vials
of ectoparasites. Although these 36 rats were all infested with ecto-

? This particular point and others concerning the validity of indices as indicators of population changes
is discussed in detail in a forthcoming paper (17) dealing with the problems encountered in interpreting the
data from ectoparasite surveys.
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TABLE 1.—Relative abundance of species of domestic rodents

Specles Rodent eradication

program Taken alive in traps

3 Number Percent Number Percent
R.morvegicus . .. ... ... ... ... 11, 565 62. 49 5, 966 94.88
Rororattus . 123 .66 13 .21
R.r.alezandrinus_ ... ... 1,128 6.10 178 2.83
Mus musculus 5, 691 30.75 131 2.08
Total. el 18, 507 100. 00 6, 288 100. 00

parasites, their elimination had an insignificant effect on the infestation
rates and no compensatory adjustment has been made in the tables
which are based on the remaining 6,123 rats.

Hosts of other than the genus Raffus were taken in too small
numbers to warrant special analysis. These consisted of 131 mice,
45 squirrels, 68 wood rats (Neotoma), 4 rabbits, 2 muskrats, 1 field
mouse (Microtus), 15 opossums, and 9 birds. All but four of the
157 fleas found on squirrels belonged to the species Orchopeas wickhams
which was found on no other hosts and the wood rats were almost
exclusive hosts for the flea Rhopalopsyllus gwyni and the mite Atri-
cholaelaps glasgowi. Otherwise these miscellaneous animals were
lightly infested with ectoparasites and they are of no apparent
importance for the purposes of this study.

All of the fleas from the 6,123 live Rattus were identified at the
National Institute of Health but only a sample consisting of every
tenth rat was examined for mites and lice. The data on these orders
are thus based on a sample of 612 rats. Table 2 shows the composi-
tion of the ectoparasite collection by species and also an estimate of
the relative abundance in nature of the various species as judged from
the mean numbers found per rat examined.

X. cheopis is seen to have been the predominant species of rodent
ectoparasite, but the louse Polyplax spinulosa and the flea Echidno-
phaga gallinacea, both of which have been shown experimentally to
be potential typhus vectors (13, 14, 15, 18), exhibited considerable
abundance, as did the mites Laelaps hawaiiensis and Echinolaelaps
echidninus, and the lice of the genus Hoplopleura. The vector
potentialities of these latter forms have not been thoroughly investi-
gated, but in the absence of conclusive evidence to the contrary every
important species of rodent ectoparasite should be investigated for
possible epidemiologic importance.

CONSIDERATIONS ON STATISTICAL CONSTANTS OF THE SPECIES-
POPULATIONS OF ECTOPARASITES

The work of the Indian Plague Commission led to the conclusion
that the intensity of plague epizootics among rats depends upon
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TABLE 2.—Species composition of the ectoparasite collection from 6,123 live Rattus

Es::in}abelcl
Ectoparasite species Number Pe(r);ogg: of a‘,;eu;té:g ce
in nature
Flea;{: lla cheopis 855 64.0 27.9
enopsylla cheopis_ . . iceecaon , L
Nosopsyllus fasciatus 3, 846 8.5 3.7
psylla segnis_ . ___ 4, 081 9.0 4.0
Echidnophaga gallinace 7,292 16.2 7.0
Ctenocephalides felis. __ . 992 2.2 1.0
« Rhopalopsyllus gwyni_ . - - e 25 .1 0
Pulex drritans._ . . __ oo 6 0 [}
Total Siphonaptera. ... . . oo 45, 097 100.0 43.6
Mites:
Laelaps hawatiensis 1,727 66.6 16.7
Echinolaelaps echidninus 733 28.3 7.1
Eulaelaps stabularis. .. 43 17 .4
Liponyssus bacoti. - _.__. - 31 1.2 .3
Atricholaelaps glasgowi . . __________________________________ 10 .4 .1
Others. . s 48 1.9 .5
Total Acarina. _ ... .. ... 22,592 100.0 25.1
Lice:
Polyplaz spinulosa.._ .. 1,996 61.6 19.3
Hgﬁ) 2720008 ¢) oD 1,238 38.2 12.0
OtherS . - o e 5 .2 0
Total Anoplura._ .. ... .. 23,239 100.0 31.3

1 Percentage of total ectoparasites when based on the mean number per examined rat.
? Numbers of Acarina and Anoplura are based on 612 live rats.

the size of the X. cheopis population and that the extent of human
epidemics is dependent upon the intensity of the epizootics. This
postulated relationship between epidemic intensity and vector
prevalence has received strong empirical support from studies made
of arthropod-borne diseases by many workers but there still remain
many inadequately answered questions as to the best manner of esti-
mating vector populations.

With respect to bubonic plague and endemic typhus fever it is
clear that the total number of rodent ectoparasites in a locality will
vary with the numbers of ectoparasites found per rodent and with
the number of rodents in the locality. The size of the rodent popula-~
tion is frequently ignored for practical purposes and the ectoparasite
counts from a sample collection of rats are taken as indicative of
the total ectoparasite population.

The most used “flea index” has been the mean number per rat of
individuals of the species in question. Eskey (19) noted that this
average might be affected strongly by a few rats harboring very
large numbers of fleas and suggested that the percentage of rats
infested might provide a better index of flea abundance. Several other
workers have eliminated rats with very high counts from their cal-
culations in an attempt to avoid drastic increases in the mean resulting
from high counts. Rumreich and Wynn (1) have recently proposed
an ‘“index” giving reduced emphasis to high counts by limiting all
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such counts to a particular value SI determined by fitting a curve to
the frequency distribution.

All of the indices proposed to date possess theoretical limitations
largely related to the fact that ectoparasites apparently are never
distributed at random among the available hosts, but tend to occur
in groups or to comprise ‘contagious” frequency distributions (17,
20). Samples from such distributions yield larger numbers, both of
noninfested rats and of rats with very high counts than would be
expected by chance from a random distribution and the adequacy
of usual indices as measures of population changes is accordingly
‘diminished. Until some one type of ectoparasite index has been
definitely shown, through a repeatedly demonstrated close correla-
tion with typhus incidence, to be entirely adequate for practical
purposes, it appears advantageous to consider several different
indices in analyzing survey data. Following the precedent estab-
lished for the Jacksonville study three types of indices have been used
in analyzing the Mobile data: The mean, the infestation rate, and
the “index”’ (7).

In Mobile the values obtained for I, used in computing the “index,”
were 40 in the case of X. cheopis and 31 in the case of L. hawatiensis.
Thus, in computing the “index’ for X. cheopis any rat having over
40 cheopts is counted as having exactly 40. These are not, however,
unique values because they depend upon the type and complexity of
‘the curve chosen to fit the data and the criteria adopted for judging
the goodness of fit.

VARIATIONS IN PARASITIZATION BY HOST SPECIES

In the Jacksonville study () the flea E. gallinacea was found to
be significantly more associated with R. morvegicus than with R.
rattus, while other species of ectoparasites did not exhibit significant
association with either host species. Since 92.8 percent of the rats
in Jacksonville were R. norvegicus all of the host species were lumped
together for calculation of the biometric constants.

In Mobile 94.9 percent of the rats were B. norvegicus so, as in the
earlier study, the genus Rattus has been considered inits entirety
for the purposes of this analysis. However, the results of many earlier
studies (3, 4) have indicated heavier parasitization of R. norvegicus
than of other rats and this factor may have epidemiologic importance
in any region where the various Rattus species do not occur in ex-
tremely disproportionate numbers.

By using the chi-square test and a fourfold table (21) to test
significance, parasitization of R. norvegicus has been compared with
that of R. rattus for eath species of ectoparasite. Table 3 shows the
only statistically significant results obtained. E. gallinacea was
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TaBLE 3.—Significant parasitization differences between host species

Ectoparasites
Hosts P1
E. gallinacea | L. segnis
1614 787 0. 006
5,318 5,145 ...
8 169 10-7
181 120 |-

l’l‘he bol P expresses the probability of obtaining by chance, when the true difference is zero, a
?d ergd erence as t as or greater than that obtained. By convention any value of 0.05 or less is

statisticall%gmﬁmnt
bers larger than would be expected due to chance.
again found to be significantly associated with B. norvegicus, and L.
segnis was significantly associated with R. rattus.

SEASONAL VARIATIONS OF PARASITIZATION

Endemic typhus fever in the United States has long been known
to be primarily a summer and autumn disease (2, §, 6). Any
rodent-ectoparasite species which is responsible for transmitting this
disease from rats to man would accordingly be expected to show
seasonal variations in prevalence somewhat similar to the seasonal
variations in typhus case incidence.

Tables 4, 44, 4B, and 4c make it evident that each of the common
species of ectoparasites except E. gallinacea does exhibit some definite
seasonal variation in abundance. This is more clearly brought out
if we divide the year into a ‘“hot-weather” period and a “ cold-weather”
period and compare parasitization levels for the two periods. In
Mobile the 24 consecutive weeks beginning on May 13 and ending
October 27 were characterized by mean maximum daily temperatures
in excess of 80° F. (only 1 week fell below this level, which, incidentally,
has been considered by plague investigators (4, 22) to represent a
critical upper limit for the effective spread of plague by X. cheopis)
while the other 24 weeks of the study (January 21 to May 12 and
October 28 to December 22) had only 1 week with & mean maximum
daily temperature as high as 80° F.

Table 5 compares parasitization levels for the two periods. Only
E. gallinacea failed to vary significantly between the hot- and cold-
weather periods while, as in the Jacksonville analysis, only X. cheopis
and L. hawaiiensts exhibited warm-weather maxima such as one would
expect to find forany specieswhich commonly transmits endemic typhus
to man. Unfortunately we have no data on the incidence of typbus
infection among the rats so we cannot neglect the possibility that
other ectoparasite species may be of primary importance in spreading
this infection from rat to rat.

713986—46——2
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TaBLE 4.—Monthly and annual means, indices, and infestations, Siphonaptera
and X. cheopis, by principal host species

Rodent host Total Siphonaptera ! Xenopsylla cheopis
Month
Infes- Infes-
Species Nb‘:’:" Nbem?‘ Mean | tation Ngle'l?' Mean | Index | tation
percent percent
2,875 | 10.53 91.6 | 1,208 | 4.75 | 4.32 72.5
15| 87| 5.8 73.3 22| 1.47 | 1.47 40.0
288 | 2,962 | 10.28 90.6 | 1.320 | 4.58 | 4.17 70.8
4 | 7,180 ( 7.61 74.3| 2,600 2.75| 265 83.7
56 387 | 6.91 85.7 8 | 1.52| 1.38 33.9
1,000 | 7,567 | 7.57 74.9| 2,685 2.68| 258 52.6
860 | 6,836 | 7.95 69.1 | 2302 | 2.68) 2.5 50.7
15 42| 28 66.7 7 .47 .47 26.7
875 | 6,878 | 7.86 69.0 | 2,309 | 2.64 | 2.47 50.3
419 | 2,618 | 6.25 61.3| 1,80 | 437 3.36 4.4
3 2 .67 33.3 1 .33 .33 33.3
422 | 2,620 | 6.21 6.1 1,81 | 434 | 334 4.3
389 | 4,680 | 12.03 8.2 2,481 | 6.38| 573 68.4
20 3| 1.65 60.0 19 .95 .95 35.0
411 | 4,716 | 11.47 80.3| 2,501 | 6.08 | b5.47 66.7
550 | 5,486 | 9.97 80.2) 4,278 7.78| 7.46 75.6
30 136 | 4.53 83.3 118 3.93 ] 3.93 83.3
580 | 5,622 9.69 80.3| 4,396 7.58) 7.27 76.0
267 | 2,563 | 9.60 79.8| 2,534 | 9.49| 879 79.0
4 7] L7 75.0 7] L7 175 75.0
271 | 2,570 | 9.48 79.7) 2,541 | 9.38| 8.69 79.0

3,343 | 7.4 829 3,264 | 7.06| 6.59 8L0

473 | 3,313 | 7.13 82.7) 3,203 | 6.96| 6.5 80.8

493 | 2,280 | 4.62 79.5] 2,176 | 4.41 | 4.27 7.5
1 46| 4.18 63.6 45| 4.09 | 4.09 63.6

504 | 2,326 | 4.62 79.2] 2,221 | 4.41] 4.27 7.2

481 | 3,193 | 6.64 81.3| 3,007 | 625 6.10 79.6
191 1.73 54.5 17| 1.56| 1.55 54.5

492 | 3,212} 6.53 80.7| 3,024 6.15) 6.00 79.1

November....... R. norvegicus. ._..._. 445 | 2,088 | 4.65 69.4| 1,797 | 4.04| 3.98 66.1
R.rattus_ ... ___.__ 8 16| 200 62.5 12| 1.50| 180 50.0

Total ... 453 | 2,084 | 4.60 69.3| 1,809 3.99 | 3.94 65.8

December. ... .| R. norvegicus__._____ 349 | 1,157 | 3.32 63.0 925 | 2.65| 2.65 55.9
R.rattus. .. ____ 5 10 | 2.00 60.0 ‘0 0 0 0

“Total........_ 354 | 1,167 | 3.30 63.0 925 | 261 261 55.1

Year.......| R. norvegicus....___. 5,032 | 44,279 | 7.53 76.1 | 28,492 | 5.22 | 4.87 67.0
R.rattus_ .. ... "189 815| 3.06 65.9 362 | 1.68| 167 47.3

Total3________ 6,123 | 45,097 | 7.40 76.9 | 28,866 | 5.12 | 4.78 66.5

1Includes 25 Rhopalopsyllus gwyni and 6 Pulez irritans.
3Includes 2 Rattus of unknown species.
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TABLE 4A.—Monthly and annual means and infestations, N. fasciatus, L. segnis,
E. gallinacea, and C. felis, by principal host species

Nosopsyllus Legptopsylla Echidnoph Ct phalides
fasciatus segnis oallmaccu Jelis
Species of
Month | ;o4ent host N Infes-| Infes-| nfes-| nfes-
um- tation|Num- tation | Num- tation|Num- ation
ber |Me8D|"nor | ber [Mean “nor [ Tper (Mean| po [ per [Mean( o
cent cent cent cent
1934
January...| R. norve 1 (0] 0.4 767 | 2.81 | 62.6 | 711 | 2.60 | 20.9 98 10.36 | 13.9
ary R. rattma.ifi.‘f- ojo 0 65 ]4.33 | 73.3 [ NI] ] 00 0
Total__ 1 (0] 3| 83228963 711 | 2.47 | 19.8 98| .34 13.2
February.| R. norvegicus_|1,396 | 1.48 | 36.1 1,564 | 1.66 | 26.4 [1,380 | 1.47 | 13.0 | 226 | .24 | 12.2
R. rattus.___._ 24| .43 128.6| 247 | 4.41 | 64.3 26| .46 | 5.4 41 .07 3.6
Total 1,420 | 1.42 | 35.7 {1,811 | 1.81 | 28.5 11,415 | 1.42 {126 | 230 | .23 | 11.7
March__._| R. norvegicus_[1,689 | 1.96 | 41.5 | 870 | 1.01 | 16.7 (1,687 | 1.96 | 14.4 | 272 | .32 | 12.0
R.rattus._ ... ~10 .67 (333 21 [ 1.40 | 46.7 0o [} 1| .07 6.7
Total__[1,699 | 1.94 | 41.4 | 891 | 1.02 | 17.3 |1,687 [ 1.93 | 14.2 | 273 | .31 11.9
April______| R. norvegicus_| 227 54 1 21.7 61 15| 88| 42 (100} 9.5 77| .18 8.8
R. rattus.____ 0|0 0 1 33.3 0fo0 0 0]o0 0
Total__| 227 54 | 21.6 62 15 9.0 420 | 1.00| 9.5 77| .18 8.8
May...... . .| 164 | .42 ]117.7 | 178 | .46 | 18.0 [1,783 | 4.58 | 20.3 74| .19 10.0
R.rattus._..__ 3| .15{150 5( .25 1150 51 .25110.0 1| .05 5.0
Total2.] 169 | .41 | 18.0 | 183 .45 117.8 (1,788 | 4.35 | 19.7 75| .18 9.7
June.__... R. norvegicus_| 58 | .11] 6.7 | 117 | .21 | 9.3 | 90 |1.64 | 12.5| 131 | .24 | 10.9
R.ratlus__.__ 2| .07| 6.7 13| .43|20.0 21 .07] 6.7 1] .03 3.3
Total__ 60| .10| 6.7 | 130 22| 9.8| 92 (1.5 [12.2| 132 | .23 | 10.5
July.. ... 3 2! 01| .7 1 ® 4| 18] .07]| 3.4 8| .03| 3.0
R.rattus_.___ 0}0 0 0f0 0 ofo 1] 00 0
Total..| 2| .o1| .7 1l @ 4| 18] .07]| 3.3 03| 3.0
August____| R. norvegicus. 00 0 3| .01 .4 59| .13 | 4.8 17| .04 3.5
R.rattus._.__ 00 0 0j0 0 oo 0 1] .09 9.1
Total_ . 0 0 3| .01 .4 59| .12 4.7 18| .04 3.6-
September_| R. norvegicus. 2 .05 3.7 12| .02 1.4 58| .12 5.1 11§ .02 1.4
R.rattus._..__ 0fo0 0 o]0 0 11 .09 9.1 oo 0
Total_ _ 23| .05| 3.6 12| .02 1.4 59 [-.12 | 5.2 1] .02 1.4
October.__| R. norvegicus: 57| .12} 81 281 .06 3.5 8| .18 | 4.4 16| .03 2.7
R.rattus____. 1] .09 9.1 1] .09 9.1 0]0 0 oo 0
Total__ 58| .12} 81 20| .06 | 3.7 85| .17 | 4.3 16| .03 2.6
November.| R. norvegicus. 97| .22 108 88| .20 4.7 55| .12 | 3.8 31| .07 2.5
R. rattus_____ 1] .12 (125 3] .38|125 ojo 0 o]0 0
Total__ 98| .22 1108 91| .20] 4.9 55| .12 3.8 31 07 2.4
December__| R. 88| .25]|14.6 271 .08 4.9 93 27| 8.0 23 3.4
R.rattus._ ... 1] .20(20.0 9180|600 0|0 0 ofo 0
Total._ . 89| .25} 14.7 36| .10 56 93] .26} 7.9 23 3.4
Year__| R. norvegicus_[3,802 | .43 | 13.5 {3,716 | .56 [ 13.1 (7,258 ['1.18 | 10.0 | 984 15 7.0
R.rattus__.__ 42 ] .14 |10.4| 365 |1.12 | 27.8 34| .07 2.6 8 2.3
'_I‘otal 113,846 | .42 | 13.5 4,081 | .58 {13.5 (7,292 | 1.13 | 9.8 | 992 | .14 6.8
1 Less than 0.005.

2 Includes 2 Rattus of unknown species,
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TaBLE 4B.—Monthly and annual means, indices, and infestations, Acarina, by

combined host species R. norvegicus—R. rattus

Number Total Acarina Laclaps hawaiiensis
!I;Ieum; ofmsqi- y

Month °r of | mals in Infes- Infes-
live | 10-per- | \ym. tation | Num- tation

rats cent ber per- ber Mean per-

sample cent cent
28 47 1.68 35.7 5 0.18 0.18 14.3
100 196 1.96 43.0 32 .32 .32 10.0
88 205 2.33 36.4 41 .47 .47 13.6
42 261 6.21 | -66.7 140 3.33 3.33 42.9
41 254 6.20 56. 1 171 4.17 4.17 39.0
58 390 6.72 50.0 216 3.72 3.40 27.6
27 53 1.96 20.6 47 1.74 1.74 18.5
47 227 4.8 55.3 199 4.2 3.45 46.8
51 303 5.94 64.7 256 5.02 4.8 56.9
49 386 7.8 57.1 378 7.7 5.49 55.1
45 235 5.22 55.6 218 484 3.71 51.1
36 35 .97 33.3 24 .67 .67 2.2
612 592 4.33 48.6 | 1,727 3.03 2.64 33.2

; s : Other
Echinolaelaps echidninus Liponyssus becati species !
. Bl | .
um- jon um- um-
ber per- ber Mean ber
cent

32 1.14 21.4 9 0.32 10.7 1
115 115 30.0 5 .05 2.0 4
128 1.45 22.7 3 .03 2.3 33
111 2.64 52.4 0 0 0 10
78 1.90 29.3 1 .02 2.4 4
171 2.95 36.2 3 .05 5.2 0
5 .19 11.1 0 0 )] 1
21 .45 21.3 3 .06 4.3 4
45 .88 21.6 0 0 [1] 2
7 .14 8.2 0 0 0 1
11 .24 8.9 6 .13 22 0
9 .25 8.3 1 .03 2.8 1
733 112 2.6 31 2.7 101

1 Includes 43 Eulaelaps stabularis, 10 Atricholaelaps glasgowi, 6 Uropodidae, 4 Myobia ensifera, 4 Macro-
cheles, 1 E. glasgowi, and 33 unidentified.

TABLE 4C.—Monthly amd annual means and infestations, Anoplura, by combined
host species R. norvegicus—R. rattus

Num- Total Anoplura! Polyplaz spinulosa® a
ber of
ani-
Month malsin| o Infes- Infes- Infes-
10-per- | "o Mean | tation Mean | tation tation
cent percent| percent| percent
sample
28 61| 218 50.0 55 | 1.96 39.3 0.21 10.7
100 | 1,193 | 11.93 65.0 627 | 6.27 510 5. 66 43.0
88 792 | 9.00 71.8 539 | 6.12 50.1 2.88 36.4
42 181 | 4.31 59.5 164 | 3.90 57.1 .40 14.3
41 117 | 2.85 58.5 66 | 1.61 46.3 1.24 2.0
58 111 1.91 27.6 85| 1.47 2.1 .36 6.9
27 17 .63 2.2 6 .22 14.8 .41 11.1
47 109 | 2.32 31.9 71{ 151 23.4 .81 149
51 84| 1.65 33.3 50 .98 27.5 .67 11.8
49 163 | 3.33 40.8 63 1.29 32.7 2.04 14.3
45 372 | 8.27 311 240 | 5.33 311 2.9 8.9
36 39| 1.08 36.1 30 .83 2.2 .25 16.7
612 /3,239 | 4.12 4.0 1,96 ' 2.62 35.7 1.49 17.6

! Includes 5 unidentified Anoplura in June.
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TABLE 5.—Seasonal differences in means, indices, and infestations, principal ecto-
parasite species, on hosts of the genus Rattus

Proba~
Season of high- Critical bility of
Ectoparasite species Biometric constant est :}rerage ratio (t)! chance
values oceur-
rence (P)?
Mean ..., 6.83 0. 000
X.cheopis__ ... . .__..___..... Index 7.78 . 000
Im'atation !4) % . 888
N. fasciatus - oo (Mo T
L.segnis o ooooooooen oo {Infestéifdzi" 278 Z%
E. gallinaced. - - {ﬁmtéﬁb}i" w8
L {Mnfostation. Se| o
Mean___.. 2.80 . 005
L. hawaiiensis. ... ... Index.._..._. 3.11 .003
; Infestation g. (l;g . 803:;
P. epinulosa....ooooooonnnnn Infestation.. 3.66 1000

1 The ratio of the differences between seasonal means to the standard error of this difference.
1 See footnote to table 3.

RELATION OF ECTOPARASITE COUNTS TO METEOROLOGIC FACTORS

The early students of plague and typhus epidemiology noted sudden
alterations in epidemic intensity coinciding with meteorologic phenom-
ena and attempted to determine definite limits of temperature, rain-
fall, and atmospheric moisture which were favorable for epidemic
propagation (23, 24, 25, 26, 27, 28). With the establishment of the
flea-transmission theory of plague it came to be generally accepted
that weather influences the course of epidemics through effects exerted
on the flea population (29, 30, 31, 32, 33). Specifically, such effects
might be exerted in a number of ways, viz, through effects on flea
propagation and consequently on the size of the flea population (29,
30, 32, 34), through effects on the predilection of the fleas to bite
(3, 4), through lethal effects on fleas separated from their hosts (33,
35, 36, 37, 38), and perhaps on the multiplication and survival of the
pathogenic organisms in the fleas (3, 4). There are also definite indi-
cations that meteorologic conditions may influence the numbers of
fleas actually on the hosts quite apart from any actual change in the
total flea population (4, 38, 39).

That the ectoparasite counts actually respond to some wide-
spread conditions, presumably meteorologic, is indicated by a con- |
siderable tendency for indices from different portions of the city and
from different types of premises to fluctuate simultaneously (17).
Tentative identification of particular influential meteorologic con-
ditions may be made if the indices exhibit significant correlation with
appropriate meteorologic data although the occurrence of such cor-
relation is by itself insufficient to establish causation. The principal
monthly meteorologic data for Mobile are shown in table 6. Table
7 shows the coeflicients of correlation between the weekly biometric
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TaBLE 6.— Meteorologic conditions in Mobile before and during the period of field

operations
Contemporary measurement Previous measurement
Mean tem- | Total pre-
Mean tem- hitati Mean
Month perature | Total pre- Mean %mture c]i’;::atels%n hrelauye
(degrees | cipitation | relative Fmeg’nheesem 67-year umidity
Fahren- (inches) | humidity 66-year average 50-year
heit) average average
55.2 4.31 75.5 52.0 4.86 80.0
51.3 4.90 73.0 54.4 5.16 78.0
57.8 5.93 79.0 60. 2 6.40 78.0
66.9 6.43 78.5 66.8 4.9 76.5
74.0 5.63 78.5 74.0 4.42 76.5
81.1 4.14 78.0 80.2 5.33 77.0
82.2 6.06 80.0 8L.8 6.94 80.0
81.6 7.59 83.0 8l.4 6.61 81.5
77.2 .95 79.0 78.3 5.00 79.5
71.4 7.39 79.0 68.7 3.69 77.0
62.0 5.31 76.0 59.1 3.63 7.5
51.6 2.93 80.0 52.8 4.87 80.0
67.7 61.57 78.3 67.5 61.81 78.5

TaABLE 7.—Values of coefficients of correlation between biometric constants and
meteorologic factors 1

Meteorologic measurement ?

Ectoparasite species Biometric constant
Temperature Rainfall Humidity

0.7170.071** | 0. 053::0. 145 |—0. 067=0. 145
. 739=. 066** .060k.145 | —.039-+. 146
. 668 081** . 047+ 146 .011+. 146
—. 548+ 102** .064+.145 | —.074k.145

—. 641-+. 086°** L1184 144 | —.1234- 144
—. 550k, 102** L0241, 146 | —. 387, 124

. 286+ 134 . . .

.3854,126** | —, 109+, 146 .182+. 143

456k 117** | —. 077, 147 . 204 141
080+ 14

. 2324-. 140
—. 4354, 120** L0174, 147 | —.3274-.132*
—. 413+, 122** | —. 0432147 . 020=t. 147

1 The correlation coefficients and their standard errors are shown. One asterisk,* indicates that the corre-
lation coefficient is; by Fisher’s z-test, statistically significant—P<0.05. A double asterisk,** indicates a
highly significant value—P<0.01. 3

2 47 weekly values were used in all computations for this table.

constants for the ectoparasite species and weekly meteorologic data.
The meteorologic data are from Weather Bureau records and, for
temperature, they represent the means of the 14 daily maximum and
minimum readings while the relative humidity data are the means of
14 readings made at 7 a. m. and 7 p. m. daily. The coefficients of
correlation suggest that, except for E. gallinacea and C. felis, tempera-
ture exerted the greatest influence on the Mobile ectoparasite popula-
tions. It is noteworthy that, as in Jacksonville (1), only X. cheopis
and L. hawatiensis exhibited significant positives correlations with
temperature.
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Because the ectoparasite populations cannot respond instantane-
ously to altered environmental conditions it is reasonable to expect,
if the changes in ectoparasite counts represent actual changes in
ectoparasite abundance, that the biometric constants should give
highest correlations with the meteorologic conditions prevailing some
weeks previously. This has been investigated for the Mobile data
and, in the case of X. cheopis, a time lag of 4 weeks does yield the
maximum values for correlation with temperature. In no case, how-
ever, was this increase in the coefficient of correlation statistically
significant.

LOCATIONAL FACTORS IN PARASITIZATION

The rats captured in Mobile were classified, as described in the
Jacksonville study, according to section of the city (zone) in which
they were trapped, type of premises on which they were trapped, and
according to whether the trap was located inside of, or outside of,
a building. The zone boundaries used in Mobile are shown on the
map (fig. 1).

Tables 8 and 9 show how the biometric constants varied with respect

to these criteria and tests for statistical significance of these differ-
ences are shown in table 10.
" With respect to the classification of the city by zones, X. cheopis
was significantly associated with the commercial zone while E.
gallinacea was significantly associated with the residential zone.
These results are in general agreement with those obtained in Jackson-
ville. However, L. hawatiensis, which was significantly associated
with the commercial zone in Jacksonville, failed to exhibit this
association in Mobile.

In Jacksonville none of the ectoparasite species exhibited significant
differences associated with the types of premises on which the rats
were trapped. In Mobile X. cheopis was significantly associated with
food-handling business establishments as opposed to residences, while
N. fasciatus, E. gallinacea, and C. felis were most abundant in associa-
tion with residences.

With respect to location of the trap, X. cheopis and L. segnis were
significantly more abundant in Mobile on rats which were caught
indoors. L. hawatiensis also showed this tendency, but it was
statistically significant only in the case of the mean.

DISCUSSION

The series of rodent-ectoparasite surveys of which the Mobile study
is a part was inaugurated for the purpose of evaluating a portion of
the complex of conditions which govern infectibility of a community
with bubonic plague or endemic typhus fever. Definite identifica-
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FIGURE 1.—Map of Mobile showing zone boundaries and locations of infested premises. .

tion of the natural vectors of endemic typhus and knowledge of their
ecological relationships should greatly facilitate estimation of com-
munity infectibility. Comparison of the results of numerous surveys
conducted under varying conditions may also indicate to what extent
conclusions reached from the data of one ectoparasite survey may be
applicable to other places and times.

The principal rationale for the ectoparasite survey method is the
very logical and fairly adequately verified assumption that, when
arthropod-borne infection is present in a community, the probability
of spread to man, and consequently the human incidence, tends to
be proportional to the vector population of the community. Aside
from complications introduced by such conditions as nonuniform
exposure and susceptibility, a very close parallel between case incidence
and vector prevalence should be anticipated.
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TaBLE 8.—Annual means, indices, and infestations, X. cheopis, L. hawaiiensis and
N. fasciatus by zone, trap location, and types of premises !

h ; 7, B 3 : N lus
| num.|  Xemopsvila cheop Laelap Jasciatis
bﬁr of
ve
rats N tI;ltfes- Eg_'ﬂ; Inl;es- N Intl;es-
exam- | Num- ion tation [Num-| - | tation
ined 1| ber |Mean|Index per- Ig-e;l:ﬁr- Mean|Index| per- | ber Mean per-
cent | ot cent cent
Zone:
‘Water-front_____ 61 126 | 2.17 { 2.17 | 39.3 271540 5.40 | 40.0 43 10.22 9.0
Commercial..__| 2,692 {15,743 | 6.42 | 5.96 | 72.0 773 |1 4.44 1 3.29 | 37.8 (1,282 | .39 13.2
Residential _____ 3,368 112,950 | 4.37 | 4.11 | 62.0 927 1 3.95(2.99 31.8 {2,516 44 14.5
Location of trap:
doors. - ccenoo- 3,618 (20,600 | 5.86 | 5.43 | 68.9] 1,230 | 3.63 | 3.17 [ 39.5 {1,666 | .41 13.3
Outdoors..._... 2,500 | 8,208 | 4.04 | 3.80 | 63.2 497 { 3.13 | 2.65 | 32.3 {2,175 15.3
Type of premises:
F establish-
eeeea--| 2,646 [15,777 | 6.13 | 5.65 | 68.8 ( 1,012 { 3.64 | 3.39 | 38.5| 873 | .29 1.0
Other business-- 413 | 2,163 | 4.38 | 4.26 | 68.2 5311.39]1.39| 36.6| 258 | .38 12.9
Residence....._. 3,062 110,879 | 3.97 | 3.83 | 61.6 662 | 3.75 292 352 (2710 .51 16.7

1 Omitted from tables 8 and 9 are: 2 rats from completely unknown locations having 36 X. cheopis, 56 N.
factatus, and 1 C. felis; and 3 rats from unknown trap locations having 11 X. cheopis.

TABLE 9.— Annual means and infestations, L. segnis, E. gallinacea, C felis, and P.
spinulosa by zone, trap location, and type of premises !

Echidnophag Ct phalides .
Leptopsylla segnis gallinacea Jelis Polyplaz spinulosa
N |~ ® iy ot | bari| |l
um- ion [Num-| tation |Num-| ion g tion
ber |Mean| per- | ber Mean per- | ber Mean| per- lmr Mean| per-

cent cent cent sample cent

0.8 | 13.8 21 0.06 6.2 210.02 1.0 22 | 3.50 60.0

.56 | 11.9 (1,751 | .57 7.4 33| .11 5.6 738 | 2.95 30.2

.40 | 10.4 (5539 | 1.32 | 10.0] 659 | .14 7.0 1,236 | 2.03 36.9

.66 | 11.914,152 | 1.07 8.0 5291 .13 561,097 | 3.94 33.8

.32 9.7 (3,140 | 1.29 | 11.0 [ *462 | .13 7.1 899 | 2.54 40.1

.......... , 590 5 | 11.2 (2,705 101 80| 193| .06 4.4 7833 2.93 33.6
Other business-. 403 56| 1.1 70 6.2 62| .10 6.8 76 | 2.83 34.1
Residence_ . .__._{2,088 36 0.8 (4,507 | 1. 16 10.3| 736 | .17 7.4 1,087 | 2.27 36.1

The natural vectors of endemic typhus to man are not definitely
known. Experimental transmission of the disease to man has appar-
ently never been accomplished with any species of rodent ectoparasite
although a number of species are known to be infectible by feeding on
rodents and capable of transmitting the infection to rodents. Eco-
logical results from field surveys can do much to indicate the probable
vectors but, in the absence of knowledge that the incidence in rodents
parallels the incidence in man, all numerically adequate species of
rodent ectoparasites must be regarded as of possible epidemiologic
importance.

It has been shown that in Mobile the prevalence, seasonal varia-
tions in abundance, and local distribution of X. cheopis are quite com-

713986—46——3
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patible with a role as vector of this disease. L. hawaiiensis, although
less abundant and not known to attack man or to be infectible with
typhus, also exhibits seasonal and local disbributions which indicate
that it should not be disregarded as a possible vector. All of the other
ectoparasite species investigated, some of which are known to be
potential vectors, appear on ecological and epidemiologic grounds
unlikely to have been important vectors in Mobile. Similar conclu-
sions were obtained from analysis of the Jacksonville survey (1) but
there are indications that a somewhat different situation may prevail
in Honolulu (2). :

Three statistics, the mean, the infestation rate, and the “index”
have been employed in this paper as estimates of ectoparasite abun-
dance. Much more information on correlations with typhus incidence
will be necessary before exclusive acceptance of any one type of
estimate can be justified and all present methods have theoretical
limitations. Presumably, when sufficicnt comparable data
representing a variety of situations have been accumulated and
analyzed it will be possible to identify measurable events transpiring
in the ectoparasite populations with pending or threatening out-
breaks of endemic typhus fever. Outbreaks of typhus among rodents
would probably exhibit this relationship better than outbreaks of
human cases and such data might profitably be collected in connec-
tion with future ectoparasite surveys.
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(Siphonaptera). Ind.J. Med. Res., 26: 505-530 (1938).

(39) Cole, L. C.: The effect of temperature on the sex ratio of Xenopsylla cheopis
recovered from live rats. Pub. Health Rep., 60: 1337-1342 (1945).

(40) Cole, L. C.: A simple test of the hypothesis that alternative events are
equally probable. Ecology, 26: 202-205 (1945).

CHANGES IN REGULATIONS PERTAINING TO TETRAETHYL
LEAD GASOLINE'!

In 1926 there were published, as part of Public Health Bulletin No.
163, which contained the report of the committee on tetraethyl lead
gasoline, four sets of regulations which had been formulated in accord-
ance with the committee’s recommendations (I). These were pro-
posed for adoption by the several States in order to secure uniformity
of control, and were the subject of consideration at the meeting of
the State and Territorial health authorities with the Surgeon General
on May 25, 1926. The regulations were in four series, as follows:

I. Proposed regulations for the manufacture of tetraethyl lead and the
blending of the latter to make ethyl fluid.
II. Proposed regulations for mixing.
III. Proposed regulations for distribution of ethyl gasoline.
1V. Proposed regulations for automobile garages, repair shops, service
stations, and filling stations. '

It was stated in the above-mentioned bulletin that the regulations
thus published were based on the conditions and knowledge then
existent, and that changes might be advisable from time to time.

The results of years of experience have fully justified the recom-
mendations of the committee with respect to the foregoing measures
of control. However, that regulation in series IIT which had to do
with warning signs on the pumps left much to be desired in uniformity,
effectiveness, and practicability, as motor fuels and equipment em-
ployed in dispensing them underwent change. Moreover, it appeared
wise, in view of the general availability of gasoline containing tetra-
ethyl lead, to call the attention of consumers, in the simplest and
most striking manner, to the fact that such gasoline contains tetra-
ethyl lead and that it is designed for use only as a motor fuel. By
such means it was intended that motor fuel containing tetraethyl
lead would come to be differentiated in the public mind from gasoline
and other petroleum products adapted to other uses, and so would
not be misused. In accordance with this viewpoint, the approval of
the Surgeon General was given in November 1928, February 1933,
March 1935, and June 1946, to certain changes in the wording and

1 From Industrial Hygiene Division, Bureau of State Services.
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the manner of employment of warning signs on gasoline pumps and
other containers. These changes have resulted in the replacement of
series III referred to above with the following regulations:

1. Each filling station shall keep prominently displayed on each pump which
delivers motor fuel containing tetraethyl lead a sign or signs, composed of enameled
metal or of material of equivalent durability, inscribed in prominent heavy gothic
capital letters, black on white background, with one or the other of the following
statements arranged as shown:

(a) ®)
CONTAINS LEAD For use s a
(Tetraethyl) and is fs 1 onl
to be used as motor fuel motor fuel only
. CONTAINS
only; not for cleaning or
. LEAD
any other use. Avoid
e (Tetraethyl)
spilling.

The printed matter on these signs, not counting the enclosing border, should
measure approximately 7 inches wide by 84 inches high in the case of (a) above,
and 7 inches wide by 6 inches high in the case of (b). Such a sign shall be located
on any side (front, back, or either lateral surface) of each pump, at such height
(between 4 and 5 feet above ground level, when the design of the pump will
permit), and in such position (free of intervening structures or equipment) as to
be most easily observed. Island pumps will require a sign on front and back, or
on both lateral surfaces, while pumps approached on but one side from either
direction will require one sign on the front, or one on each lateral surface.

2. Containers of gasoline containing tetraethyl lead sold to customers shall
bear one or the other of the following labels (as a sticker or decalcomania) in
such a position as to be plainly legible when the container is opened:

(a) (b)
CONTAINS LEAD For use as a
(Tetraethyl) and
e A - motor fuel only
is e used as CONTAINS
motor fuel only.
Not for cleaning or LEAD
ot for g (Tetraethyl)

any other use.
REFERENCE

(1) Various authors: The use of tetratehyl lead gasoline in its relation to public
health. Pub. Health Bull. No. 163. Government Printing Office, W ash-

ington 25, D. C., 1926.
June 28, 1946
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DEATHS DURING WEEK ENDED SEPT. 14, 1946

[From the Weekly Mortality Index, issued by the National Office of Vital Statistiesl

Correspond-
Week ended
week,
Sept. 14, 1946 1945
Data for 92 large cities of the United States:
Totaldeaths ... ... .. ... 8, 510 8,170
Average for 3 prior years_.._..__..___ 7,951 | . ____
Total deaths, first 37 weeks of year 334, 441 330, 466
Deaths under 1 yearofage........__.... 685 613
Average for 3 prior years._...._____________..._.____.._._.__. 595 |- ..
Deaths under 1 year of age, first 37 weeks of year. 23, 506 22,243
Data from mdustﬂai insurance companies:
Policies in foree_ .. .. 67, 284, 591 67, 288, 107
Number of death elaims__._..________________________.___ 10, 577 11,226
Death claims per 1,000 policies in force, annualrate..__.__________ 8.2 8.7
Death claims per 1,000 policies, first 37 weeks of year, annual rate_.._____ 9.7 10.3




'PREVALENCE OF DISEASE

No health aéﬁaﬂment, State or local, can efféétively preveﬁt or control disease without
knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED SEPTEMBER 21, 1946
Summary

A definite decline in the incidence of poliomyelitis was recorded for
the country as a whole. A total of 1,427 cases was reported, as
compared with 1,623 last week and a 5-year (1941-—45) median of 818.
Decreases were recorded in all major geographic divisions except the
South Central and Mountain. Of 35 States reporting more than 5
cases, 12 showed an increase (456 to 548), while 23 reported a decline
(1,102 to 846). Those reporting increases are as follows (last week’s
figures in parentheses): Rhode Island 14 (4), New York 90 (87),
Illinois 210 (193), Kansas 68 (64), Kentucky 12 (3), Alabama 18 (10),
Oklahoma 15 (11), Texas 33 (28), Montana 13 (6), Idaho 7 (3),
Utah 24 (7), Washington 44 (40). }

"A total of 17,201 cases has been reported for the year to date, as
compared with 8,882 and 13,570, respectively, for the same periods
of 1945 and 1944, and a 5-year median of 8,630. As compared with
the corresponding period last year, a higher incidence has been reported
in all areas except the New England and Middle Atlantic. As com-
pared with the 1944 figures, larger numbers of cases have been
reported in the East North Central area (1944 figures in parentheses)
3,725 (2,279), West North Central, 5,242 (712), West South Central,
1,650 (390), Mountain, 1,316 (158), and’ Pacific, 1,935 (544), while
fewer cases have been reported in the New England, 395 (515), Middle
Atlantic, 1,166 (5,868), South Atlantic, 964 (2,195), and East South
Central, 814 (910).

Of 295 cases of diphtheria reported for the week, Kentucky reported
27 (last week 7), Texas 25 (last week 35), California 24 (last week 18),
New York 18 (last week 24), and Alabama 18 (last week 12). The
total for the year to date is 11,123 (as compared with 10,217 last year
and a 5-year median of 8,926), of which Texas has reported 1,202,
California, 828, New York 718, Ohio 651, Pennsylvania 539, Mary-
land 464, North Carolina 413, Illinois 398, Virginia 331, Indiana 325,
and Michigan 316, aggregating 6,185 or about 56 percent of the total.

Deaths recorded for the week in 93 large cities of the United States
totaled 8,248, as compared with 8,607 last week, 8,205 and 8,027,
respectively, for the corresponding weeks of 1945 and 1944, and a
3-year (1943-45) average of 8,206. The cumulative total is 345,835,
as compared with 341,548 for the corresponding period last year.

(1490)
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Telegraphic morbidity reports from Slate health officers for the week ended Sept. 21,
1946, and comparison with corresponding week of 1945 and 5-year median
In these tables a zero indicates a definite report, while leaders imply that, although none was reporteds
cases may have occurred.

Meningitis,
Diphtheria Influenza Measles eningococeus
Week Week Week Week
Division and State | ended— | Me- ended— Me- ended— Me- | ended— | Me-
dian dian dian dian
Sept. | Bept. | 1941- | Sept. | Bept. | 1941- | Sept. | Sept. | 1941~ |Sept. | Sept. | 1941~
21, 22, 45 21, 22, 45 21, 22, 45 21, 22, 45
1946 | 1945 1946 | 1945 1946 | 1945 1946 | 1945
NEW ENGLAND
2| "1 2| 1 3 3 1
[/ I | PO S A AU A A 0 0| 0
....... [ R— 2 0, 0 0
4 P 4“4 41 31 5 2| 3
0] 15 2| 1 1 0) 1] 0
(1) I | SRR R, [ - 6 0| 0 0
.11 10 12 12 12 75) 11 30 5 14 13
4 3 (] PO, 1 10 6 26) 3 5 5
5 1 2l .. 32 32 5 3 4
6| 6) 2| 2 3 14 14] 2 4 3
9 9 14 2| 4 2] 4 4 1
1] 6 ) | PO 2 14 32 19| 6 2| 2
20 3 1 1 1 35 22 3 1 2
0 4 12 12 20, 25 1 0] (1]
4 0] 2| 2
0 2| 0) 0
4 1 b 3
2| 0 [ 0
1 (1} 0| 0
2] 0| 0 [\]
7 1 1 1
0 (1] IR SRR AU SR RS R 0 0
8 4 2| 1 1 6| 2| 7 1 2| 2
0 O | feoa. 4 1 1 1
20 16 161 97| 63| 15 4 4 3 1 2
10 6f. | ) | PO S, 2 1 5 2
50] [ 7( PO, SO I 8 2 4 1 2] 1
26 26 14 101 n3|._____. 6 6| 0 0 1
31 ] | 11 7 9 1 5 0] 3 0
6 6  Ij..____. 2 2| 1 2| 3 1 1
9 1. 1 1 43, 9 3 0 0
39 15 2| 6| 12| 3 3 2| 3 1
34 20, 31 12 12 L] I, 4 0 1 1
25 ) 1.1 SRR IS I SO SR AR 0| 1 1
6 12 ______ 9 2| 5 2 1 1 0
9| 9 ... 34 ) | PO 4 4 1 1 1
2 8| b 21 17] 2o 2 (1) 1 1
58 36| 454, 492 363 49 30| 21 4 4
4 [} IO 2| 2 10 18 3 0] 0
1 0 2 | | O 7 17 4 1) 0 0
0 [1] PO I k| 2| 2 0 0 0
4 4 8 23] 4 2| 5 1 0 0
7 1 3 b | IO 2| 1 0| 0 0
5 1 25 4 28 3 3 3 0| 1 1
1 (1] FSRPR S IS 2] 3 1 0
(1 | FOSRN ISR AU S ) | IO 0| 0| 0
8| 1 8 49 144 1 1 1
0 1 . 2 17 6 18 0] 0| 0
18 13 2 13 13| 51 11 1
__296|__467) 385 757 847) 746 __]___. __60__ 83| 83
38weeks._.________ 11,123(10, 217! 8, 926|194, 853| 75,069] 84, 920!641, 654|104, 125,541, 518 4, 6, 578| 6,578

1 New York City only. 3 Period ended earlier than Saturday.
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Telegraphic morbidity reports from State health officers for the week ended Sept. 21
1946, and comparig?m with corresponding week of 1946 and 5-year median;eson. !

Poliomyelitis Scarlet fever Smallpox ngﬁ)did‘aw
. Week Week Week Week
Division and State ended— | Me- ended— Me- ended— | Me-| ended— | Me-
Setset{lol:ln&t Set.ldﬂi:ln Sept. | Sept. Poi:{]Set Setgi:ln
pt. .| 1041~ | Sept. - | Sept. .| 1941 | Sept. .| 1941
21, 2{ 45 21, é) 45 21, 22, 45 21, é:: 45
1946 | 1945 1046 | 1045 1046 | 1945 1046 | 1943

o 9o 2 2 12 0 of o o
9 1 2| 2 0 0 0 0 0
5| 4 1 2| 0 0 0 0
1 51 29 28 4 0 9 3 4
14] 1 1 2| 5 0 0 [ 0
1 11 11 8| 7 0 0) 1 1

110] 110 75| 82 0 4
27| 15 15| 0 3 2 2

48 48| 76| 0) b

EAST NORTH CENTRAL

Ohio... 37, 34 60 95| 0 3 4 8
Indiana 11 11 25 28 0 1 ] 5
93 50 34 62 0 3 5 85
12 20) 43 40 0 2 3 4
48 22 28 24 0 1 1 1
23 23] 13| 26} 0 0 1 1
14 13 9| 21 0 0] 0 2
9| 9 3 22 0] 1 1 6
0] 1] 1 [ 0 1 0 0
1 1 1 0] 0| 1 0 0
14 10 22 16) 0 11 2 0
8 8 18| 35, 0) 2] 7 1
2 2| 2 2 1 0 [)) 0 0
13 13 b 22 14 0 1 5 4
7 2] 2 9 0 0) 1 1
19 4 32 32 32 0 4 7] 7
3 3 27, 42 42 0 1 1 6
14 8| 17, 48 48] 0 2| 2 4
6) 2] 0 22 6| 0 0 4 d
6 3 9 11 19 0 b 6 6
12 2] 2 6| 4 (1) 4 6 1

3 32 32 1 1 0 7
21 12| 13| 47 44 0 4 18 11
4 9| 18 1 0 0 3 4
5 12 12 3 0 7 b
2| 2| b 15 7 0 1 3 7
10 4 7 12 0 10, 4 9
15| 3 8| 8 [ 1 b ]
39 5| 22 56 20) 0 10 17 17
7 2 6 5 0 0] 5 0
2| 0 3 6 b 0 2 0 0
3 0 0, 9 4 0 0 0 0
11 4 5| 7 1 0 0 5 ]
1 1 4 7 3| [1] 2] 8 4
0 2 5i 5 3 0 3 0 (1}
22| 2 4 3 4 0 0 0| 0
0) 0] 0 0 0 0 0 0 0
20 5 12 0| 19| 0 0) 2 2
2 1 8 14 14 1 2 0 0
54 10 59 108, 79 0 b 11 4
864' 818| 765' 1,177 1,128 2! 11 167| 176
38weeks. . _........._.. 417,2011 8, 882! 8, 630! 89, 9921139, 374(102, 603 2791 625 3,114 3,6711 4,184

2 Period ended earlier than Saturday.

3 Including ;phold fever reported separately, as follows: Massachusetts (salmonella infection) 8;
New York 2; New Jersey 1; Ohio 1; North Carolina; 1 Georgia 2; Florida 1; New Mexico 1; Oregon 1.

¢ Corrections: Poliomyelitis, Georgia, week ended S8eptember 7, 7 cases (instead of 8); week ended Sep-
iember 14, Nebraska 37 cases (instead of 38), Arkansas 17 cases (instead of 19); Maryland, delayed report,

case, .
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Telegraphic morbidity reports from State health officers for the week ended Sept. 21,
1946, and comparison with corresponding week of 1945 and 6-year median—Con.

‘W hooping cough Week ended Sept. 21, 1946
Week ended—]| Dysentery En- | Rocky Ty- .
Division and State Mo ooph- | Mt [y, phius Yz
Sopt. SePt- | 1941- | Ame-(Bacti-{ U [altis,| spot- | romig) fover jan
1946 | 1045 | 45 | bic |lary [SPGTIETN] rover demic| fever
NEW ENGLAND
14| | 1
2
17 1
123 1
32 1
34 b} FORN IUURI NREN ISR NRUOE NN R
MIDDLE ATLANTIC
New York... 146 286 286) 4 4. .
164 151  151f..._.. 1 1 -
13 w1 191 1 3
73|  153] 178 1 9
22 20 18 1 5
145 79 146 [:| I 6
189 179 191 b1 2
245 471 199 9
8 28 2 2
1 3 16 FY 2
14 21 12 4
.............. 10
2 1 3 - 4
4 1 3
20 20) 1] HN NN MR NSV MUNRN NN R 2
3
40 69) .
7 D) IO R I
25, 18 27| 70 ;| 1
18 6 FUSUY FURURN INNSRNN AR M 2
36 77 77 2
South Carolina. .. 3 4 49 1 I
Geo R 10 15 16 1 P’ 6
Florida. 10 4 13 1 1 p - N 15 4
EAST SOUTH CENTRAL
35 81 X FON N IO SN I NS, 1 1
12 20) E:5) IO 1 2 Tl .
5 2 14 B 2 14
- JR S SO SO MU M 2 1
5 6 10 1 1 [ ——
8 28] 1 2 F) I NN IO SN B N
6 14 PN FN N 3 Yoo ﬁ ...... 1
1690 127| 108] 10f 170 25 b1 I— a8 27
4 8 1
8 11 2
6 b R IO SR A RN I IR M 1
13 k> I T IR | RO [N IR MRS N
8 P I OO IR NS | DO IS AN I .
6 17 ...
3 12 2
] I . N IR NN
o s I :
..... 1 [, ceeee-]-
C;Iegornis 62] 187 170 4| 13|07 2 D — 10
Total.________________ 1,862 2,2i7| 2,634 371 190| 138] 17 3 13| 110{ 116
Same week, 1945 N EPX T N 30| s842( 3971 a1 12| 152] 87
Average, 104345 2,1 | 35 613 3u| 22 s6| 11 s150|..____
38 weeks: 1946_ 74,147 _] 2,099{12,363| 5,070| 480 515 588| 3,754
1945 95,586 ______| - T7" 1,383(19, 610| 8, 342| 420| 576| 3,508 3,521
Average, 1043-45_ -[104, 266] - 5136,036| 1,413{16,227| 7,011] 495 5 192,046 _____
2 Period ended earlier than Saturday.
§ 5-year median, 1941-45.

Leprosy: Texas 1 case.
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WEEKLY REPORTS FROM CITIES
Cily reports for week ended Sept. 14, 1946

ports from 89 cities of more than 10,000 population distributed throughout the United
83&‘; ?nl:ikrmg 8 cross section of the current urban incidence of the diseases included in the table.
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Cily reporis for week ended Sept. 14, 1946—Continued
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Omaha..._ .. ..._....
Kansas:

Topeka. .....ooceeueae

Wichita. ...

WEST NORTH CENTRAL—
continued

Na}h Dakota:
Nebraska:

SOUTH ATLANTIC

District of Columbia:

Washington..........

fiter

L;
R

Tampa. ....coaeaeo-.

BAST SOUTH CENTRAL

Memphis___________.

Nashville.._..__.____
Alabama;

Mobfle. ..o

WEST S50UTH CENTRAL

Birmingham_________
Arkansas:

Little Rock..........

Bolso. .. _oooooens

Idaho:
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City reports for week ended Sept. 14, 1946—Continued

. 30 «a &% - =
§ %g Influenza gs FRERE - §§ )
g S o233, |%a] & [T5y] 8.
8|2, 23 S| > -cn'é wg
5 (23 =3 | £3 -2 2 [E28| 2
g |82 2| 2 [, o8|E8(28) 8 |2=.|88
= S S . ""g o = P = a8
& |88 § g § (538|= |3 S g |»32| &
A= o = = [V -V I~ @ [= 2
0. [ ) PO 0 2 4 1 0 0 4
0 0 1 1 16 0 0 0 2
[} 0 0 0 0 1 0 [V 2 PO
0 1 0 3 1 0 47 17 0 0 16
0 0 0 2 0 0 0 (1 N P
0 1 0 1 0 5 0 7 1] [} 2
3 21 4 120 15| 204 | 496 | 205 0 1 751
Corresponding week, 1945.| 48 16 6 173 240 221 0 17 823
Average, 1941-45 54 30 18 | 3142 1225 262 0 31 877

13-year average, 194345,

2 5-year med!sn 1941-45.

Dysentery, amebic.—Cases: New York 1; Chicago 1; San Francisco 1.

D'mumm bacillary.—Cases: New York 2; Columbus 1; Chicago l Baltimore 1; Charleston, 8. C., 3;

Dysentery, tmcped ed. —Cases San Antonio 2.

Leprosy.—Cases: New York 1.

Tularemia.—Cases: 8t. Louis

Typhus fever, endemic.—Cases: New York 2; Charleston, 8. C.,1; Tampa 4; Birmingham 1; Little Rock 1;
New Orleans 4; Dallas 1; Houston 3; SanAntomol,LosA los 2.

Rates (annual basis) per 100,000 po ulatum, by geographic groups, jor the 89 cities
in the preceding table (estz?:nated population, 1943, 34,351,200)

) 6% |la | = B o el
L R R ER N

ag |5 § [s38|3g |22 |8 ogf| 28
5 (44 2 % ﬁge g§ EE 3§ wd °§§ g8
a8 223 8 3 |B= 8 °§ cB| &% |a n.§
B EeE |4 | 800 |30F | A

A R o s [$°%18 |2 |8 |8 |&™%|E

7.8| 00| 00| 26| 21| 26]|30.2|57.5| 44| 00| 26{ 20
125 00| 32| 05| 18| 1.9/338|305| 25| 00| 28| ‘es
61l 12| 18| 06| 25| 36| 105 /809f 3| 00) 0.6] 20
80( 00| 20| 00| 4| 00|5.7[s004] 26| 00 00| ‘es
82| oo 17| 17| 28] 00|3u5( 50| 31} 00| 17| =
1.8| oo|1:8| oo 12| s9/708)a72| 12| 00| 00| 35
B0 ool 57| oo| 11| 00|40.2|258] 2| 00| 29{ 355
15.9] 79| 238| oo| 32| 79| 23829 95 00| 79| 48
95| 00| 32| 00| 6| 32[158w60| 41| 0.0| 00| 38
19| 05| 32| 06| 18| 23|3L1]7s| 31| o] 17| 14

PLAGUE INFECTION IN PLACER COUNTY, CALIF.

Under date of Sept. 17, 1946, plague infection was reported proved,
on Sept. 16, in a pool of 7 fleas from 12 chipmunks trapped at a beach
at Lake Tahoe, Placer County, Calif., and received at the laboratory
on Aug. 26.



FOREIGN REPORTS

CANADA
Promnces——Communwable diseases—Week ended August 31, 1946.—
During the week ended August 31, 1946, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Prince New Sas- British
Nova Que-| On- | Mani- Al-
Disease Edward Bruns- | ¥ katch- Colum-| Total
Island | Scotia wick | bec | tario toba ewan | berta bia
Chickenpox._.__ - 23 4 7 1 17 13 115
Diphtheria..... 29 5 3 ) N O 1 42
Dysentery:
Ame [ R S RN ARSI P B, [ 2 R 3
acillary._._._______. RN PRI SR PN SOOI RPN SR SO 4 4
Eneephalltis, infectious__|... PO O, b U P S 1
German measles._.____ [ 2 P S, 2 10 16
Influenza.. || IO 1 S I I, 3
Measles - 12 . 23 41 16 35 8 181
Meningitis, meningococ-

CUS- o oo cccaccccamccca]ammcmamacfaaaaan b7 PR I F, 2 4
Mumps - 16 86 18 57 22 31 230
Poliomyelitis_..___.______ . 1 2 4| 216 39 5 9 15 .. 301
Scarlet fever. - 1 3 15 35 5 2 9 5 75
Tuberculosis (all forms)__|_________ 1 15 48 21 13 1 48 242

hoid and paraty-
phoid fever. ——- 1 19 [ 3} PO [ 75 PO 1 42
Undn.lant fever. PR 1 3 4

‘Venereal diseases:

Gonorrhea.....______ 21 21 | 152 134 | 1159 32 42 127 | 1694
Syphilis______ 14 4| 115 80 133 12 9 75| 1343
‘Whooping cough 10 3 41 47 3 3 16 1 124

t Includes delayed reports for weeks ended Aug. 17 and 24, 1946,

CUBA

Habana—Communicable diseases—4 weeks ended September 14,
1946.—During the 4 weeks ended September 14, 1946, certain com-
municable diseases were reported in Habana, Cuba, as follows:

Disease Cases Deaths Disease Cases Deaths
14 Poliomyeutis____._-__.-f ..... 3 1
10 10 3
2 'l‘yphoid fever.. 12 1

Provinces—Notifiable diseases—/ weeks ended September 7, 1946.—
During the 4 weeks ended September 7, 1946, cases of certain notifiable
diseases were reported in the Provinces of Cuba as follows:

Pinar Matan- | Santa Cama- :
Disease del Rio Habana ' 788 Clara guey Oriente | Total
Corebrospinal meningitis. - s » 5
erebrospinal meningitis_______[__________

Diphtheria_________________ 4| 18| 1. 25
Hoo orm ....................... 615 .......... 4;
Letlmgiceneephalitis ................... A N . 1

.................. 3 2 9 30
M PO Y () IS S, k: 21 PO 10
Poliomyelitis ...... 7 9 1 1 25
Rabies (human) ...\ ________ || | ... 1 1
Tuberculosis (respiratory) - 4 29 7 41 174
Typhoid fever..__.....__._____. 17 82 9 45 199
Whooptng soegh - - o ] i :

! Includes the city of Habana.
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FINLAND

Notifiable diseases—July 19/6.—During the month of July 1946,
cases of certain notifiable diseases were reported in Finland as follows:

" Disease Cases Disease "Cases
Cerebrospinal meningitis_._._______.__ 13 || Paratyphoid fever._..________.________ v 302
Diphtheria_..._._.__._. ___ 539 || Poliomyelitis_..___._________ 20
Dysentery, unspecified. ... 16 || Scarlet fever.___. 118
Gonorrhea______.___.____. 1,712 || Syphilis_._.________ 413

.............................. 29 Typhoid fever. 56
JAPAN

Notifiable diseases—i4 weeks ended August 24, 1946, and year to date.—
During the 4 weeks ended August 24, 1946, and the year to date, cases
of certain notifiable diseases were reported in Japan as follows:

Total cases Total cases
Arecks | reporied A reeks. |'reporied
Disease Aug. 2% for the Disease Aug. 24, for the
1946 ’ year to 1916 ’ year to
date dal
518 882 || Paratyphoid fever__.____._. 1,102 5, 593
2,015 31,971 {| Scarlet fever-....._. e 109 1,282
22,995 39,743 || Smallpox________. 36 17,642
47 1103 || Typhoid fever 4,945 30, 681
5, 665 115,410 || Typhusfever. ... ... ____. 175 30, 621
100 1,111

1 For the period June 2, 1946, to date.

NEW ZEALAND

Notifiable diseases—4 weeks ended August 10, 1946’ —During the
4 weeks ended August 10, 1946, certain notlﬁable diseases were
reported in New Zealand as follows:

Disease Cases

Deaths

ICasa

Malaria_____.

Poliomyelitis_ -
Puerperal fever. -
Searlet fever__ .-
Tuberculosis (all forms)______
Typhoid fever.__.____._______
Undulant fever.._._..._.._._.
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REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK

NoTE.—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, during recent months. All reports of

yellow fever are published currently.
A table showing the accumulated figures for these diseases for the year to date is published in the PUBLIC

HEALTH REPORTS for the last Friday in each month.

Cholera

China.—Cholera has been reported in China as follows: Anhwei
Province—August 11-20, 1946, 56 cases, 12 deaths; Chekiang Pro-
vince—July 21-31, 1946, 37 cases, 4 deaths; August 11-20, 1946,
40 cases, 2 deaths; Fukien Province—Foochow, August 1-10, 1946,
133 cases, 24 deaths; Honan Province—August 1-10, 1946, 336 cases,
66 deaths; Hopeh Province—dJuly 21-31, 1946, 33 cases, 30 deaths,
including 33 cases, 11 deaths in Tientsin; Kiangsi Province—August
1-10, 1946, 55 cases, 21 deaths; Kiangsu Province—August 11-20,
1946, 341 cases, 36 deaths, including 329 cases, 35 deaths in Shanghai;
August 21-31, 1946, 195 cases, 23 deaths in Shanghai; Kwangsi
Province—August 1-10, 1946, 83 cases, 31 deaths; Kwangtung
Province—August 1-10, 1946, 198 cases, 60 deaths; August 21-31,
1946, 111 cases, 35 deaths ip Swatow.

Korea.—Cholera has been reported epidemic in Korea, beginning
in April or May, with a total of 11,351 cases and 7,399 deaths up to
about September 1, 1946.

On Vessel—SS Lyons Creek.—Information dated September 18,
1946, stated that the SS Lyons Creek arrived at Ras Tanura, Arabia,
from Singapore, Straits Settlements on August 29, 1946, with cases of
suspected cholera on board among members of the crew. Later tests
showed the disease to be cholera of the less virulent type.

Plague

Canada—=Saskatchewan.—Under date of September 14, 1946, plague
infection was reported in Saskatchewan, Canada, as follows: In a pool
of 247 fleas from 33 ground squirrels collected at Alsask and in a pool
of 246 fleas from 28 ground squirrels collected at Superb.

China.—Plague infection has been reported in China as follows:
Fukien Province—dJuly 21-31, 1946, 42 cases, 38 deaths; August 1-10,
1946, 76 cases, 42 deaths, including 17 cases, 6 deaths at Foochow;
Kiangsi Province—dJuly 21-31, 1946, 33 cases, 4 deaths in Nanchang;
August 1-10, 1946, 50 cases, 16 deaths; Yunnan Provmce-——August
21-31, 1946, 19 cases, 1 death.
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Yellow Fever

Colombia—Santander Department.—For the period June 19 to July
17, 1946, 1 death from yellow fever was reported in Bolivar Munici-
pality and 3 deaths from yellow fever were reported in San Vincente
de Chucuri, Santander Department, Colombia.

Gold Coast—Tamale.—On September 9, 1946, 1 case of suspected
yellow fever was reported in Tamale, Gold Coast, death occurring
on September 14, 1946. All precautionary measures have beeun taken.



