
Public Health Reports
Vol. 60 * AUGUST 31, 1945 * No. 35

DDT WATER EMULSION IN RICE FIELDS AS A METHOD OF
CONTROLLING LARVAE OF ANOPHELES QUADRIMACU-
LATUS AND OTHER MOSQUITOES1
By FREDERICK L. KNOWLES, Senior Biophysicist, and FRANK W. FISK, Sani-

tarian (R), United States Public Health Service
The control of anopheline mosquito breeding in rice fields is a

perplexing problem to the malariologist. The extensive areas em-
ployed and the necessity of keeping the rice fields continually flooded
assure an excellent habitat for anopheline larvae during most of the
summer. Also, because of the extensiveness of the areas and the
susceptibility of growing rice to injury, ordinary methods of larvi-
ciding are limited and expensive.

William R. Horsfall (1), using experimental field plots, found that
a water-miscible oil in dosages as low as 4 p. p. m. gave complete
control of the dark rice-field mosquito, Psorophora confinnis (L.-A.),
but he stated that a method of practical application of this means
of control on a large scale had not been worked out. Because of the
extreme toxicity of 2,2 bis(p-chlorophenyl)-1,1,1 trichloroethane
(DDT) to mosquito larvae, DDT being much more toxic than the
water-miscible oil used by Horsfall, it was believed that this larvicide
could be adapted to the successful control of mosquito breeding in
rice fields.

Rice culture in the Stuttgart area of Arkansas, where this study
was made, utilizes water pumped from deep wells or reservoirs and
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routed to the rice fields through canals (fig. 1). Because the greatest
part of the cost of ordinary larviciding is for labor utilized in obtain-
ing proper distribution of the larvicide, any attempt to render rice-
field larviciding inexpensive must materially reduce the cost of labor.
The use of a DDT water-miscible larvicide introduced into the flood-
ing waters at the pump, a process somewhat similar mechanically to
chlorination, would eliminate the labor costs and should obtain
proper distribution of the larvicide. Laboratory tests have demon-
strated that 1 part DDT in 100,000,000 parts water is toxic to
mosquito larvae and that water so treated would remain toxic for
long periods of time, so that, theoretically, DDT added to the flooding
waters at the pump at the rate of 1 part per 10,000,000 parts of water
should be sufficient to kill larvae even though there were variations
in the dosages when the flooding waters reached the farthest corners
of the rice fields.
The University of Arkansas maintains a Rice Experiment Station

near Stuttgart, Ark., and has been interested in controlling mosquito
breeding in the rice fields (1). Also, the office of Malaria Control in
War Areas of the United States Public Health Service was interested
in the same problem because at Stuttgart itself there was an Army
Air Field surrounded by acres of rice fields. Because of these similar
interests, both of the above organizations have cooperated in this
study.
The 100-acre field of rice, which was made available by the Rice

Branch Station for use in this study, was divided into six plots of 12 to
18 acres in size (fig. 3), and was located along the west edge of the
grounds of the Experiment Station. Each plot was roughly square
in shape, and together they comprised a field a mile long and about
700 feet in width. These field plots were separated from each other
by cross levees, permitting individual irrigation. Each plot was
planted to a different variety of rice, registered seed being grown.
The rice was planted early in May. About a month later, when the
stalks were 6 to 8 inches tall, flooding began and continued about 20
days. As a method of controlling the rice water weevil, Lissorhoptrus
simplex (Say), the fields are allowed to dry and in about 2 weeks the
second flooding is started, and the fields then remain flooded until
the rice has headed out and the heads turned over. For the short-
season varieties this occurred in mid-August, while the slower-growing
varieties were not drained until early September. The rice was
harvested as soon as the field had dried.

Besides the 100-acre rice field, 30 small plots, one-twentieth of an
acre in size, and adjacent to each other, were made available by the
Rice Branch Station for additional studies of the effects of a DDT-
emulsion larvicide. The same method of rice culture was carried out
in these small plots as in the 100-acre field.
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FIGURE 1.-Pump station where water was pumped into canals and larvicide applied.

FIGURE 2.-Inspectors making larval counts in rice field. The stakes denote sampling stations.

PLATE I



1007 August 81, 1945

MATILS, METHODS, AND PROCEDURE

The DDT water-miscible larvicide was prepared according to the
following formula:

DDT - Ipart
Solvent -3 parts
Triton X-100 -1 part

Depending on the rate of operation of the dispensing apparatus and
the desired rate of application to the rice fields, the stock solution
was diluted with water to the desired concentration.

LEVEE DIAGRAM OF c I
100-ACRE RICE FIELD

Irnomu 3-Digram of c rice fildd showin leve sd smpling stations. For illustation purpos
two eds are shown atua, thr wa one long fld, plot IV being adjacet to plot In

Tho solvets emnployed wee xyen; Culicde Oil B, which was furnhbed by the Booony Vacuum Oil
Co.; Dendrol, which b a product of Standard Oil Co. ot Indiana; and a mixture of xylwe and Culicide
OD B. Trltin X-100, theemufer, is made by the Rohm & Has Co.
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The first dispensing arrangement consisted of a 5-gallon glass
bottle containing the larvicide, inverted in a flat pan about 14 inches
in diameter and about 2 inches deep. From this pan the larvicide was
siphoned to a similar pan, and from the second pan siphoned into the
water coming from the pump, the flow from both siphon tubes being
regulated by raising or lowering the outlet. Evaporation from the
pans and clogging of the siphon tubes demanded constant attention
on the part of the operator in order to assure that the desired amount
of DDT was released into the flooding water.
The arrangement finally used employed a pump (fig. 4) ordinarily

used for chlorination, which pumped water into a airtight bottle, the

"PROPORTIONEER"|

LARVICIDE PAN

DIAGRAM OF

MODIFIED PUMP APPLICATOR

FIGuRE 4.-Diagrammatic sketch of apparatus used for dispensing larvicide at a predetermined rate In
flooding water at the pump.

displaced air being forced into another airtight bottle containing the
larvicide, and equilibrium in the larvicide bottle being maintained
by displacing the larvicide through an outlet tubing. The pump was
belt-driven by a pulley attached to the well pump and was adjusted
to deliver a constant amount of water. This water displaced an equal
amount of air, which in turn displaced a constant amount of larvicide
into the flooding water. This modification, instead of using the
pump directly, was necessary because of the deleterious action of the
solvents used on the pump. The applicator pump was adjusted to
deliver 25 ml. per minute. This rate was checked and recorded every
half hour at the delivery outlet by means of a 100-ml. graduated
cylinder and a stop watch.
To determine the prevalence of mosquito larvae in the rice field,

a routine sampling method was employed. Sampling stations were
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designated in each of the levees contained in the six plots comprising
the 100-acre field. The levees were numbered and the sampling sta-
tions indicated by A, B, C, etc., the A stations being nearest the water
entrance of each levee, as shown in figure 3.

Sampling at each station consisted of enumerating the number of
larvae in approximately 15 dips; that is, 15 negative dips were con-
sidered sufficient; if larvae were present but very scarce 20 dips were
taken to get a better idea as to abundance; if larvae were very numer-
ous 10 dips were sufficient, but this was the minimum. During the
beginning of the season and following the second flooding, the larvae
most commonly taken were P. confinnis (L.-A.) and P. discolor (Coq.),
the rice field mosquitoes, since these larvae hatch very soon after
flooding from eggs which have been laid in- the drying fields. Follow-
ing the suggestion of W. R. Horsfall (1), it was found that Psorophora
larvae could most easily be captured by a rapid dipping or skimmiDg
with a stout-handled fine-mesh sieve. Later in the season when
Anopheles quadrimaculatus Say larvae were most abundant and the
rice taller, the conventional enamel dipper was used. Larvae of
Culex erraticus D. & K. were also present at this time. Sampled
larvae which were easily recognized as Anopheles or P. confinnis were
counted and discarded; but questionable larvae were placed in small
vials and later checked in the laboratory.
Because of the differing life cycles of the Anopheles and rice field

mosquitoes, the first sampling was made on the day flooding was com-
pleted, the second 2 days later, the third 4 days later, the fourth 7 or
8 days later, followed by weekly samplings (fig. 2).

In order to obtain an indication of the normal prevalence of mos-
quito larvae in an untreated rice field, larval counts were made by 4
inspectors sampling at 4 different locations, and averaging 25 dips per
station, in an untreated rice field adjacent to plots I and II, which
were also inspected in the same manner for comparison.
DDT was applied to the 30 small, 1/20-acre plots in concentrations

of 100, 10, 1, 0.2, and 0.1 p. p. m. in an emulsion employing either xylol,
Culicide B oil, Dendrol, or a combination of xylol and Culicide B oil
as solvents for the DDT. Two larval sampling stations were located
in every plot, one at each end of the plot, and weekly inspections for
larvae were made at each station.
Drying the rice fields between the first and second flooding is a

method of reducing the number of root-infesting larvae of the rice
water weevil (2). Water treated with DDT might provide another
method of controlling the rice water weevil. Since the DDT-treated
water does come into contact with these insects, both as adults and
as larvae, samples of rice roots were examined in treated and untreated
fields to determine the number of larvae present and evaluate, if possi-
ble, the effects of DDT on the larvae.
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Samples were taken by means of a 4-inch-wide post-hole digger so

that the muddy soil surrounding the rice roots would be included.
Two samples were taken in each of the 30 small plots. Because of the
generally light infestation, samples were not taken at random, but
an attempt was made to locate the more heavily infested "stools."
Plants which appeared to be stunted, yellowish, and with character-
istic feeding scars caused by the adult beetles were preferred. It was
noted that isolated stalks or clumps of stalks suffered the highest
infestations so that these were selected when possible. Hence the
number of stalks included in each sample varied from 1 to 2 and part
of a third, but the size of the soil sample was constant.
Each sample was placed in a 5-gallon jar of water. The roots were

rinsed free of mud and inspected. Generally the weevil larvae did not
remain on the roots but were washed off with the mud and could be
discovered when the muddy rinsings were poured through an 18-mesh
sieve. This sieve would not hold first instar larvae, but, according to

TABLE 1.-Number of anopheline larvae per 10 dips for 6 plots for various treat-
ments at different distances from water enrance

Tretment Distanoe In feet from wtr ant e

Plot No. DT FloodIPN.DD;>Tpwd 0_ 200-00 4 SND 18000o 1,200 1,40 1,600Solvent (p. p. 200 400 o 800- 1,00 1,0 1,200 1,400-

Number of larv per 10 dips

IX 0.----1 1st 1.2 1.4 0.9 0.8=-- L4
x 0. I 2d --- 0 0 2.4 .9 - 4.6

Aver.' -0.4 0.4Lg 2.2- &

II- x 005 1st.... 0 0.1 0.3 0.6 6.6 &38 11.9 0
B 02 2nd... 0 0 0.5 0.6 2.1 1.9 2.3 1.4

Aver.'-0 0 04 1.0 3.4 4 54 L 2

m.- x 0.2 Xs---L 0.2 0 0.4 6.0 0 0 0 0
D 0.2 2ndd.. 0.3 0.5 1.1 1.2 0.6 0.9 L0 2 1
BX 0.2 2nd... 0 0 0 1.5 0.3 0 0.7 0.2

Aver.' - 0.2 0.2 0.4 2. 3 0.4 0.3 1 0.8
IV- - x 0.05 st .0.8-4.0 2.8 2.6 1.8 0

B 0.1 2nd... 0.3- 1.9 2.9 7.2 3.9 2.7-
Aver.'.--- - - 0.4 - 2.3----1 2.9 62 3.1 3.-3-

V.- x 0.2 1ist ---- 0.6 0 1 1.0 0.4 0.4 0.5 L5
x 0.2 2nd.. L8 2.1 2.5 4.4 4.2 4.2 &3 .

Aver.'- 1.3 L 2 L 9 2.- 2. 7 3.8
VI.- X 0.1 1st____ 0.5 0 0 5 0.8 0.6 2.4 L9 12

D 0. 1 2nd- . 0 0 0.2 0.8 a06 .0.7 0.1 0.3
BX 0.1 2nd... L4 2.6 6 4.4 4.4 8.8 84 7.2

Aver.' -07 0.9 L 2.0 2.2 4.6 3.4 &2

I Averes weighted according to the number of sampls per flood period.
Solvent lgnd:

X-Xylol
B -Cullde Oi B

BX-Culclde Oil B-xylol mixture
DwDendrol
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Isely and Schwardt (i), stools taken so late in the season should have
but 5 percent of the infestation as first instar larvae, while 50 percent
should be third instar (mature) larvae. Most of the larvae actually
taken were nearly full grown. Two pupae were noted.

RESULTS AND DISCUSSION

The distance from the point of entrance of the water into each plot
to each of the sampling stations within the plot was determined from
the diagram in figure 3, by measuring the approximate path the
water followed from its entrance, along the levee, to the station.
Inspection stations were then grouped into intervals of 200 feet,
measured from the plot water entrance. The average numbers
of larvae per 10 dips (calculated from approximately 28,000 dips) for
these 200-foot intervals for each of the 6 plots, and for the treatments
and flooding periods indicated are summarized in tables 1 and 2.
Table 1 gives the data for A. quadrimaculatus larvae, and table 2 for
culicine (Psorophora and ulex spp.) larvae.
TABLE 2.-Number of culicine larvae per 10 dipe for 6 plots for various treatments

at different distances from water entrance

Tretment Distanoe In feet from water entrance

Plot No. DDT od
PtoDDT peod _ 200 600 6 800 1,000 1,200 1,600Solvent (p. 200 -400 6000800 -1,000 1,200 1 ,400 1 -,6

Number of larvae per 10 dips

I- x 0.1 lst-. 0 0 0.1 0.2 -0
x 0. 1 2nd- 0 0 16 L0 -4.7

Aver.'- -0 0 0.9 17-2- 5

II- x 0.05 lst- 0 0 0 0 0 0 0 0
B 0.2 2nd 0 0 0.1 0.1 1.6 0.5 1.0 4.7

Aver.'- -------- -------- 0 0 0.1 0.1 0.9. 0.3 0.8 2.8

m - x 0. 2 lst- 0 0 0 0 0 0 0 0
D 0.2 2nd 0 0 0 0 0 0 1.8 0.2
BX 0.2 2nd- 0 0 0 0.1 0 0.3 1.4 0.5

Aver. - - | 0 0 0 0 0 0.1 L4 0.4

IV- x 0.05 1st--- 0 0 0 0.1 0. 5 0(2.
B 0.1 2nd--- 0 - 0 1.6 2.0 1.8 1.8

Aver.'-0 0 1.2 1.2 12 1.2 --------

V - x 0.2 1st-. 0 0 0 0 0 0 0O
x 0.2 2nd- 1.3 0.6 0 2 2.9 2.8 3.6 8.3

Aver.' --0.8 0.3 0.1 1.6 L5 L9 4.4

VL..- x 1 1st.- 0 0 0.2 0.1 0.3 0.9 0.4 0.2
D 0.1 2nd-.-.- 0 0 0.7 .8 . 4 5.4 2.7 & 0
BX 0.1 2nd --- 0.5 0 4 1. 6 .4 2.9 .0 50 5.7

Aver.'- -------- -------- -------- 2 01 089 2.7.3 . 3.5

'Averag weighted according to the number of smples per fIood period.
Solvent gend:

X-xylol
B-Oulide Oil B

BX-culIde Oil B-xylol mixture
D-Dendrol
655701-45-2
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The average, number of larvae.per 10 dips for all of the inspection
stations within each plot for the second flooding is given in table 3 for
both Anophele8 and culicine larvae. Also, there is given the mean
distance of the stations to their respective water entrances and to
the pump. These values, the average number of larvae per 10 dips for
each plot, and the mean distance of the stations of each plot from the
pump, are plotted in figure 5 for both Anopheles and culicines. Irre-
spective of the kind of treatment or the dosages of DDT, the average
number of larvae increases as the distance from the pump increases,
indicating that there is a reduction in toxicity depending on how far
the plot is from the pump. Plots I and V received 0.1 p. p. m. DDT
and 0.2 p. p. m. DDT, respectively, in xylol emulsion, yet plot V with
a higher DDT dosage gave a larval count higher than plot I. Plots
I, IV, and VI received 0.1 p. p. m. DDT, while plots II, III, and V
received 0.2 p. p. m. DDT. (See table 3 and fig. 5.)
As can be seen by inspection of tables 1 and 2, stations near the

water entrance have very low larval counts, or, in most cases, no
TABLE 3.-Average number of larvae per 10 dips as obtained during the second
flooding period and the average distance traveled by the irrigation water from
applicator pump to sampling stations, averaged by plots

Plot No.

III _ IV I V VI

Average distance (feet) from stations to water en-
trance ----- - 750 824 660 609 596890

Dlstance (feet) from water entrance to pump -84 400 990 1,350 2,412 2 732
Total mean distance (feet) from inspection stations to

Pump-834 1,224 1,650 1,959 3,008 3,622
Average number of Anpoheta larvae per 10 dips,
second flooding -0.4 1.1 2.8 2.1 3.0 3.4

Aveae number of culicine larvae per 10 dips, second
aooding --0.1 0.8 1.0 2.0 2.2 3.9

400 8a 1200 1 a00 2400 20 3 3
AVEACE DISTANCE IN FET Of INSIPCrTN STATION FROM PUmp

FIGoE 5.-Relation of plot position, distance from the pump, to toxicity of DDT larvicide as shown by
larval counts. The curves shown are for data averaged by plots for the second flooding and.including all
treatments.
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breeding. The average number of larvae per 10 dips for the combined
6 plots for each 200-foot interval is given in table 4 and plotted in
figure 6. In this figure the increase in larval counts depends, in gen-
eral, on the distance from the water entrance.

TABLE 4.-Average number of larvae per 10 dips at 200-foot intervals from the water
entrance for all plots, all treatments, and both flooding periods

Distance in feet from water entrance

Kind of larvae
0-200 200-4400-00 600-800 1,) 1;,20 isoo 1,40oo

Number of larvae per 10 dips

Ar"opAel-0.5Q 0.5 1.4 2.2 2.9 2.8 3.4 1.9
Culicine-0.---------- Q2 0.1 0.3 1.2 1.3 1.4 1 2.2 2.2

I') CULICINES

522
C

A.

aw
> ANOPHELES

J 2ALL TREATMENTS

0

z

200 400 600 S00 1000 IV" 1400 lowo
DISTANCE IN FEET FROM WATER ENTRANCE

FIGouz 6.-Effect of all treatments on larval counts at different distances from the water entrance, as ob-
tained from data for both flooding periods.

A comparison of the dosage of DDT for the various solvents used
and their relation to the larval count and distance from the water
entrance is plotted in figures 7, 8, 9, 10, and 11 from the data shown in
tables 1 and 2. In general, the 0.2-p. p. m. DDT dosage shows lower
larval counts than the 0.1-p. p. m. DDT dosage, and the decrease in
toxicity with increase in distance is further emphasized.
To determine how the treatments were affecting the rice field in

comparison with an untreated field, larval counts at four stations in
the treated rice field and at four stations in an untreated adjacent rice
field were made on two occasions, August 18 and September 5. The
results are sbown in table 5. The treated area shows 50 percent fewer
Anophel larvae and 72 percent fewer culicine larvae. In making
this comparison, it should be noted that numerous Gkamlnis were seen
in the untreated fields and none in the treated fields.
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2 , _ - ,"W ". 1 .I
200 40 S0 800 NM 200 1400 1800

DISTANCE IN fEET FRM WATER ENTRANCE
Fiomu 7.-Effect of varlousDDTedosages, ung xylol as solvent, on larval counts at different distances

fromthe water trance, a obtained from data for the first flooding period.

-.-......j .1
200 400 000 amo 1o 120o NW

DISTANCE IN FE FROM WATER ENTRANCE

FIGouz 8.-Eff11t of two DDT dosge with zylol a sodvet on larva oounts at diffeet dluxes from
the water entzane, as obtaimed fmn!data for the soond floodix Period.
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200 400 60 80oo 1200D 140 60
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FIOvz9.-E1ffects DDT;dogswtlCulfde Oil[B?as'sIdvent on larval counts at different dis
tanc fom the watr entrane, as obtaine irm data for the eond flooding period.* * ~~~~~~~~~~. . 0- .

200 400 600 m00 1000 1200 1400 I600
DISTANCE IN FEET FROM WATER ENTRANCE

FIGusz 10.-Effects of two DDT dosages with combind xylol-Culicide Oil B solvent on larval counts at
diffent distac from the watr etranoe, as obtaned fom data for the second flooding period.
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20 400 600 OO 1000 9200 9400 1600
a DISTANCE IN FEET rFom WATER ENTRANCE

FIoGuh 11.-Efects of two DDT dosages, with data for all solvents averaged, on counts at different dis-
tances from the water entrance, as obtained from data for the second flooding period.

TABLE 5.-Comparison of larval counts, average number of larvae per 10 dips, in
an untreated rice field and a field treated with DDT

Anophels quadrimacatue Culiines (chiefly Culrerradicus)

Tr UdUn- Perent Ttedd Pt
fieldd tion d field tion

Frst Inspection, average -1.2 1.8 33.3 0.8 3.0 73.3
Second inspection, average -5.7 120 52.5 3. 3 11.3 70.8
Average, both inspections -3.4 6.9 50.7 2 0 7.1 71.8

Because DDT was applied individually to each of the 30 small
plots, the factor of distance from the point of application is eliminated
and a direct correlation made between the number of larvae found
and the DDT dosages. Larval counts made through the period are

averaged as the number of larvae per 10 dips and the data arranged
according to DDT dosages. These averages are shown in table 6 for
various DDT dosages and for untreated plots. These data indicate
that eomplete control of anopheline larvae is obtained at a DDT
dosage of 1.0 p. p. m., and complete control of culicine larvae at a

DDT dosage of 0.2 p. p. m. Table 7 shows that there was no residual
toxicity when but one application of DDT was made.

Calculated yields in bushels per acre for small plots receiving
various DDT dosages are shown in table 8 and indicate no significant
differences among plots re6eiving various dosages or with the un-

treated plots. These data indicate that DDT treatments did not
injure the rice, if yields can be taken as an index of injury.

./-
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TABLE 6.-Average number of larvae per 10 dips correlated with various DDT
dosages as applied to emall plots

Y0.2, followed 0.2, followed
Concentration of DDT in 0.1 0.2 1 10 100 bycontinu- bysecond flood- Un-

P. P. M. ous flooding ing with treated
with water water

Number of plots ncluded 5 5 3 3 1 3 3 3
Number of Anophdee lar-
vae per 10 dips-1.01 0.14 0 0 0 2.82 5.59 2 20

Number of culIcine larvae
per 10 dips -0.34 0 .0 0 0 0.48 0.33 0.94

TABLE 7.-Average number of larvae per 10 dips at various time intervals in plots
receiving 0.2 p. p. m. DDT in first flooding

Days after second flooding -10 17 24 31 37 44 51

0.2 p. p. m., followed by continuous flooding
ith wateralone -0.4 0.5 4.2 5. 3 10. 5 17.7 31.1

0.2 p. p. m., frst flooding; second flooding with
water alone - 0.6 1.0 0.8 6. 7 2L 5 10.8 17.9

Controls (no DDT) -0.8 0.6 LO 6.8 12.2 1L3 25.4

TABLE 8.-Average yields for 8mall plots for various DDT treatments

Second flooding treatment (DDT p. p. m.) 100 10 1 1/5 1/10 Control

Yield (bushels per acre) (Zenith)-52. 3 4 2 50.2 46.9 46.6 48.5

Effects of the DDT on the rice water weevil in the small experi-
mental plots, as indicated by yields, are confused because of the
readiness with which the adult weevil could migrate from plot to plot.

Sixty-two samples of soil taken from the small plots treated with
DDT gave an average of 4.0 rice water weevil larvae per sample.
Six samples taken and examined in a similar way from an untreated
rice field showed 9.8 rice water weevil larvae, indicating that DDT-
treated plots contained approximately 50 percent fewer rice water
weevil larvae than did untreated fields.

Also, the adult rice water weevils were affected. Although no
counts were made, many dead adults were seen when dipping for
mosquito larvae.

Yields from the six field plots which were treated with DDT were
obtained in order to estimate the injury, if any, of the DDT treat-
ment. Yields as determined by the Rice Experiment Station are
shown in table 9.
These yields are considered by the Experiment Station to be

satisfactory and indicate that the rice suffered no injury from the
DDT treatments. A comparison of these yields with those given by
Adair, Kapp, and Cralley (3) for previous years on unspecified and
untreated plots at the Stuttgart Experiment Station shows that the
100-acre DDT-treated field gave higher yields for each variety of
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rice than the average or the highest yields reported by Adair, Kapp,
and Cralley. Although better rice water weevil control, because of
the DDT treatments, may have been the factor or one of the factors
responsible for the increased yields, it is difficult to assign increased
yields to any single factor or combination of factors because qf the
design of the experiment, which did not provide untreate fields.

TABLE 9.-Yields of rice in bushes per acre for each of the six plots in th 100-acre
rice field treated with DDT emulsion laruicide. The average and highest ields
(3) on other fields at the Experiment Station for past years are shown for com-
parison

100-ae DDT- Untrad and fied
tread ield plots

Variety of rice Yield Average Es
Plot No. (erushees Years yield iperioacre)Ol pbhl (bushel

Pee) pacre)

Arkan}s Fortuna -1 170 14-43. 5&60.5 66
Erly Nirs -2 170 1005-43. 44.7 5.0
Zenith -3 196 1004-4& 52 7 64 8
Prelude -4 282 190-4 55.8 58 1
Arkrose -5 '66 194-43. 48 2 69.0
Kamrose---6---- ----------------------01--43 56 6 60 3

I Yields on volume basis (combine).
2 Yields on dry weight bads (binder and thresher).

SUMMARY AND CONCLUSIONS

A method of applying a DDT water emulsion at the pump to flood-
ing waters of a rice field is described. Data obtained from 28,000
dipping records of mosquito larval counts are given according to DDT
dosage, solvent used, and position of plot. Larval counts increased
with the distance from the pump, indicating a gradual loss in the
toxicity of the DDT-treated water as it flowed through the canals and
rice fields.
In comparison with an untreated rice field, two plots of the treated.

field contained 50 percent fewer A. quadrimacuk&tus larvae and 72 per-
cent fewer culicine larvae than the untreated field. In a series of
1/20-acre plots, complete control of anopheline and culicine larvae
was obtained at DDT concentrations of 1.0 p. p. m. and 0. 2 p. p. m.
respectively.

Samples of rice stools from treated and untreated fields showed
approxmately 50 percent fewer rice water weevil larvae in the treated
than in the untreated field.

Yields of harvested rice in the DDT-treated 100-acre field were
higher than the average or highest yields for previous years, from
untreated fields, and indicate that DDT did not injure the growing
rice.
Although these results indicate a reduction of mosquito larvae

production by the application of DDT to the flooding water as it
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ente?s the rice fieldi, it is well to note that this production of mosquito
larvae was by no means eliminated.
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MALARIA

Number of Cases Reported by State Health Officers, January Through April 1945,
as Compared With the Data for the Same Period in 1939-44

Beginning in 1943, certain States, especially in the northern part
of the United States, reported a sharp increase in the number of new
cases of malaria. In 1944 and 1945, the increase was more marked.
This increase could have been due either to the inclusion in the
malaria reports of cases which had been contracted overseas by the
military population or to a rising incidence of malaria in the civilian
population. To determine the source of the increase, it is necessary to
know tlho number of cases of malaria contracted outside of the con-
tinental United States. Therefore the State health officers were asked
to report cases of malaria in this manner, beginning with January 1945.
The accompanying table shows, for January through April of 1945

and for the same period of 1939-44, the number of cases of malaria
reported in the several States. The figures for 1939 through 1942 may
be considered as civilian cases contracted in this country. The data
for 1943 are believed to contain some cases in the military population.
Only a few State health officers in 1944 reported separately cases in
the military and civilian populations.
For the first 4 months of 1945, the health officers of most States

have reported malaria cases either as requested (contracted within and
contrcted outside continental United States) or separately for the
military and civiliar populations. The cases reported for the military
population have been considered as contracted outside continental
United States. A few State health officers have stated that all cases

5"57O1-45--
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Number of April of 1945 and of 1938-44

(from m hy reports funshed he Stat health officers)

Total cases reported

1945

Division and State j IP Place contracted
1939 1940 1941 1942 1943 19-TW tI4cn Inftor-t

UnWithin Outsid met
I I 0~~~~~Toa conti- corai- not

I -. ~~~~~~~~~nentalnentai1suP
____________________ - ~~~~~~~~UnitedUtnited plestatcs statcs I

New England:
Maine- -

New Hampshire.
Vermont -----
Massachusetts.
Rhode Island .-
Connecticut---.

Middle Atlantic:
New York- .
New Jersey -.
Pennsylvania

East North Central:
Ohio-
Indiana ----
Illinois.-
Michigan- .
Wisconsin -- .

West North Central:
Minnesota------

Iowa ----------------
Missourif .
North Dakota .
South Dakota .
Nebraska-
Kansas - .

South Atlantic:
Delaware .
Maryland .
District of Columbia___
Virginia- -

West Virginia-
North Carolina _
South Carolina-.
Georgia-
Florida.

East South Central:
Kentucky--------------
Tennessee .
Alabama----- ---

Mississippi-
West South Central:
Arkansas-
Loujisiana .
Oklahoma
Texas.-------------

Mountain:
Montana.-
Idaho.--
Wyoming .
Colorado. .
New Mexioo-
Arizona -----------
Utah
Nevada .

Padfic:
Washington-
Oregon .
Cifona-

Total .

0
0
0
4
0
1

24

0

1
2

23
0
0

2
0

. 7
0
1
0
3

0
1
0
8
0

158
1,844
396

8
60
389

5,014
533
69
184
581

1
0
0
0
3
2
0

2
27

0
0
0
4
0
1

I50
0

4
4
45
16
2

1
3
12
0
0
0
3

0
0
0
15
1

29
1,278
206
35

2
109
389

5,237
336
29
175
911

0
0
0
0
3
9
1
0

0
3
27

0
1
0
2
0
2

20
2
0

3
0
9
1
0
0
1
15
0
0

4.

0
0
0
6
2
42

1,232
141
20

6
35

203
4, 33i

226
79
188

1,182

0
0
1
0
0
5
0
0

0
0
0
1
0
0

34
5
1

2
0
8
3

0
7

0

0

0

1

0
1
0

11

2
1

28
1,136
' 80

7

1
283

207
56
144

1,200

1
2
0
1
4

1
0

0 0
2 2
35 12 I

0
0
0
2
1
2

26
2
2

9
6
16
56
0

0
2
17
1
0
0
0

0
7
16
15
0

42
1,243

70
16

0
.14
569

3,843
78
60
164

1,451
0
1
0
4
1
S
4
0

2
7

92

1
1
0

205
26
23

36
102

1

26
190
9

126
10

11
3
7
0
0
2
12

0
0
24
134

1
76

1,660
45
66

9
10

244
3,379
169
135
190

1,798

8
2
1
15
1

16
9
1

0
6

705

3
0
0

321
93
44

386

9
398

1
46
132

34
12

136
0
0
20

17
310
50

293
50
148

32,440
168
417

567
50

678
3,656
356
554
219

2,428

9
0
4

283.
29
36,
61
0

1
52.
537

1
0
0

5

.

1
0

1
4
1
1

0
1

22
0
0
0
0

0
2
0
1
0

1

11
440

3,498
146
98
122

1,293
1
0
0

0

0

2
0
0

183
91
39

381
558
0

8
394
0
31

34
11

114
0
0

020

17
307
50

134
50

405.

566
35
238
158

210
372
C

1,135

8
0
4

216
28
27
60
0

1
1

491

~9,447 Ml" ~7,786 7, [0 ,8Sl 8 lbi7 b,7 X

138
2

14
132

158

-148
2,440

92

31

3,36

Inleudes cas reported for th military population, consdered as cotated outde contital United
States.
A zro indicates a dfibt report. Leader Indicate that ther may have ben ass

. .
.

I I

.9.
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of malaria reported by them are in the civilian population. These
cases have been considered as contracted within continental United
States. In instances where the State health officer did not specify
where the cases of malaria were contracted or whether they were
among the military or civilian population, the cases have been shown
in the table in the column headed "information not supplied."
For those States whore the origin of all cases of malaria is known for

1945, a comparison of the number of cases contracted within con-
tinental United States with the number for the years 1939-42 indicates
that there has been no increase in the incidence of malaria in this
country. Four States-Maine, Connecticut, Missouri, and Louisi-
ana-show a few more cases for 1945 than for the previous years.
However, three States-New York, Illinois, and Mississippi-have
fewer cases reported in 1945 than for any year between 1939 and 1942.
The data presented here do not warrant the conclusion that malaria
has decreased in certain States. Changes in the size and age distri-
bution of the population must be taken into account before any such
conclusions can be reached.

DEATHS DURING WEEK ENDED AUGUST 4, 1945
[From the Weekly Mortality Index, issued by the Bureau of the.Census, Department of Commerce]

Week ended Corrspond-
Aug. 4, 1945 ing week, 1944

Data for 93 large cities of the United States:
Total deaths- 8,152 8,140
Average for 3 prior years- 7.942
Total deaths. first 31 weeks of year -284, 318 288,023
Deat4s under I year of age - 6254 654
Avcrage for 3 prior years-18,- 625 ---

Deaths under 1 year of age, first 31 weeks of year 18,846 19,218
Data from industrial insurance companies:

Policies in force -67,374,816 6,691,894
Number of death claims. -11,553 11,584
Death claims per 1,000 policies in force, annual rate -8. 9 9.1
Death claims per 1,000 policies, first 31 weeks of year, annual rate 10.610. 3



PREVALENCE OF DISEASE

No heath department, State or local, can effectively prevent or control duease without
knowledge of when, where, and under what condition. caaes are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED AUGUST 11, 1945
Summary

A total of 671 cases of poliomyelitis was reported for the week, as
compared with 474 last week, a 5-year median of 420, and 1,016 for
the corresponding weck last year, an increase of 84 over the preceding
week. Increases occurred during the current week in all of the 9
geographic divisions except the Pacific. States reporting increases
of 10 or more cases eachi during the week are as follows (last week's
figures in parentheses): Maine 12 (2), Massachusetts 28 (15), New York
111 (83), Pennsylvania 45 (31), Illinois 73 (26), Nebraska 13 (0),
District of Columblia 13 (3), Virginia 27 (15), and Texas 56 (38).
Decreases occurred in New Jersey (82 to 71) and California (18 to 10).
During the 10-week period June 3 to August 11, 2,773 cases have

been reported, as compared with 4,463 for the corresponding period
last year. The total for the year to date is 3,584, as compared with
5,008 for the same period last year and a 5-year median of 2,272.
Of the total of 92 cases of meningococcus meningitis, as compared

with 118 last week, only 2 States reported as many as 8 cases each-
New York and Texas. A total of 158 cases was reported for the cor-
responding week last year, and the 5-yeai; median is 47. The total to
date is- 6,091, as compared with 12,944 for the corresponding period
last year and-a 5-year median of 2,354.
Of a total of 703 cases of unspecified dysentery, 620 occurred in

Virginia where 634 cases were reported last week, and 292 for the next
earlier week. Of 652 cases of bacillary dysentery, 409 occurred in
Texas and 110 in Connecticut.
Deaths recorded in 93 large cities of the United States totaled 7,918

for the current week, as compared with 8,152 last week, 8,223 for the
corresponding week of 1944, and a 3-year (1942-44) average of
7,867. The total to date this year is 292,236, as compared with
296,246 for the same period last year.

(1022)
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Telegraphic morbidity reports from State health officers fdr the week ended August 11,
1945, and comparison with corresponding week of 1944 and 5-year median

In the table a ero indleates a definite report, while leaders imply that, although none wasreported,
ce may have ocaurred.

Diphtheria Influenza Measles meningococcus

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

dian - dian dian dian
Aug. Aug. 190- Aug. Aug. 194 Aug. Aug. 1940- Aug. Aug. 1940-
11, 12, 11, 12 44 11, 12, 4 11, 12, 4
1946 1944 1945 194 1945 194 1945 1944

NEW ENGLAND
Maine.. .
New Hampshire----
Vermont .
Massachusetbs-.
Rhode Llnd.--
Coneicut.
MIDDLE ATLANT-C

New Yeok.
New Jey---------
Pennsylvania-.---
EABTNORTB CENTRAL
Ohio .
Indianas .
Ilinois ------. -

Michigan .
Winsin ------

wS0NIBTNCENTRL
Minneota..-----
Iowa .

North Dakota.
South Dakota.
Nebraska -
Kanless.------
SOUTH ATLANT

Delawao-
Marylnd2.
Dbrlt of Columbia
Virginia---.---
West Viginia.
North Carolina.
South Carolina.

EA5TSOUTEOENTEAL
Kentucky.-----
Alabama .------
Misisppi '
WmT5OTCENTRA

Louiana
Oklahoma.------
Tam -------

MOUNTAIN
Montana .
Idaho

New Mexico.----
Arisona .
Utah'.-------
Nevada...------

Washington.....
.

Totl------.
Total---

a
0
2
4
0
I

a
10

4
a
0
7
2

4
4
0
5
6
3
4

(

21]1
11

a
a

12
12

3

7

3
29

0I

3
0
0
1
0
I

41

I

2

0
0
0
9
10
11
a
5
4

3
5
5
7

34

I

0
4
4
7
2
0
1

0
0
0
3
0
0

7 (°) I

71 1i7 1

I

9

-4
33

2
56
12

376

------i4

_--

_-

.---i

.7

I

a

1

2:

-4

_

2
a

11
2
0

0
2
1
0
I

41
IC
10

a
4
a
3

4
3

22

1

41
. t

Cl
0 10

~I 10
ioAl 1851 7211 3801

o w . Ow."" v, -.,,A *I .

I

3
4

.4

1 .

1

2

2
1
7

.i

,37
1

10I1

1

9

12
3
6

201

18

17
451

12

28
11

106

12
7

81
62
36

3
9
7
0
1
5

10

0
0

4
0
7
11
1

4
3

1

4

6
60

9
26
2
0
0
1

54
0

40
13

196

c

II
C
I

129
38
34

21
5

18
37
144

12
2

29
0
0
12
6

0
1
6

11
1

31
8
4

13
2
3

4
4
22
75

1
6
2
5
2
8
7
9

21
41

291
9221 1.139

0,565 560, 181

it

14
Li4i

208
6A
47

32
6

40
88
144

12
11
16
5
2

10
10

0

6
20

5
31

8

13
9
8

5.'

I1

12

2121
126

1. -3

0
0
0
0
1
3

0

0
0
2

1
2
3

2
3
0
2
0

1
II
Ca

0
0
0
0
0
0
0
0

2
1
6

0
I
0
a
0
4

22
9
12

8

88
3

1
4

11
c
c
c
I

1
1
2
4
2
0
3
4

2
3
3
3

I

2
0
2
2
0

0
2
11

v-u lbS

L- ._R-_ _.

0
0
0
3
0
1

9
6
2

2
1
1
2
0

0-
0
0
0
0
0

0

2
0
2
0
1
1
1
1

1
0
2
2

0
0
0
2

0
0
1
0
0
1
0
0

0
3
4

11t

Neow York City only.
' Period ended earlir than Saturday.

__
_ r~I: . -4"'>15, 59EB8, 789

--= --- a
11

i
I

a

I
I

II
I

,I:

0

c

2

I

-

IC

I

I

r

I

j

0I
I

51

I

3 I {
1
4

I
t

I

I
I
11

4
1
1

------

------

------

I-----

-------

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

a

-------

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

111

4
1
4

71
OMNI 1nA %L *E .4hMm _ilwAL W11 Z-AI
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Teegraphic morbidityreport; from Stat helh officer. for the wek ended Augut 11,
1945, anl comparison with corresponding week of 1944, and 6-year median-Con.

Polomyoltis Searlt ever Smallpox | abv=t

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

dian dian dian dian
Aug. Aug. 194) Aug. Aug. 14 Aug. Aug. 194 Aug. Aug 14
1945 1944 1945 194 1945 1944 1945 194

NEW ENGLAND
Msine -12 0 0 10 14 2 0t O 1 0 0
NewHampshire- 0 0 2 0 2 0 0 0 0 0
Vermont -2 3 1 2 1 3 00O 1 0
Massachusetts 28 23 1 47 47 0 0 3 3
Rhode Idsla0 1 2 0 1 0
Connecticut . 11 1 7 4 4 0 0 1

MIDDLE ATLANC
New York------------- 30 97 4 8 9 16
New Jeyey 71 21 13 18 16 18 7 1 4
Pennsylvania 45 72 3 31 36 36 0 11 3 10
EAT NORTH CENTRAL
Ohio ------------ 16 82 49 3 2 8
Indiana 12 33 1 13 12 10 0 1 1 2 5 5
Illinois 73 27 27 28 46 35 0 0 8 3 6
Michigan I 8 53 10 51 39 35 0 1 0 0 4 4
Wisconsin 6 8 1 37 52 3 0 0 0 0 0
WEBTNORTE CENTRAL
Minnesota 2 24 7 25 14 13 0 0 2 1
Iowa 6 13 5 8 13 90 0 5
Missouri . 5 2 4 5 4 12 0 0 0 2 4 7
NorthDakota-0 2 1 2 0 3 0 2 0 1 0 0
SouthDakota. 0O 0 11 3 4 2 6 1 1 2 0
Nebraska 13 4 1 8 3 3 0 0 0 0
Kanuas 3 9 9 23 7 15 0 0 1 4 4

SOUTH ATLANTIC
Delaware. 3 9 0 2 1 00 0 0 0 0 0
Maryland 2 4 26 2 8 16 10 0 0 1 3 3
District of Columbia 13 10 1 3 4 3 O0 0 0 0 1
Virginia . 27 35 3 18 12 12 0 0 0 8 4 8
West Virginia.----- 0 1 1 4 22 24 14 0 0 3 10 6
North Carolina , 7 60 5 14 23 23 0 0 0 2 4 4
SouthCarolna 13 6 2 7 1 1 0 0 4 4 4
Georgia85------------- 8 1 15 12 7 0 0 0 16 15 15
Florida 3 0 0 3 2 2 0 0 5 7 6
EAST SOUT CENTRAL
Kentucky 0 47 13 17 13 13 0 0 11 17 17
Tennes e ---- 24 9 9 13 9 9 0 0 3 6 10
Alabama 8 6 2 17 13 8 0 0 3 3 9
Mississippi .-__----- 3 5 2 7 3 4 0 0 0 4 2 11
WEST SOUTE CENTRAL
Arkansas2 2 3 7 2 3 0 0 0 0 4 15
Louisiaan2 11 5 3 2 1 0 0 0 3 a 8
Oklahoma. 18 3 3 5 2 5 0 0 0 6 6 6
Tess6--7-------- ----- 7 7 30 27 22 1 0 0 20 16 20

MOUNTAIN
Montana 1 1 1 4 3 5 0 00 0 1
Idaho --------------- 0 1 0 2 4 1 1 0 1 0 0
Wyoming . 0 0 0 0 0 1 0 0 0 0 0
Colorado 7 2 1 10 5 7 0 0 0 2 ' 1
New Mexico 2 0 0 0 1 0 0 0O 1 2
Arizona . 3 2 2 1 1 0 0 1 1
Utah . 18 2 2 6 0 1 0
Nevad--------------- 1 0 0 0 0 0

PACIC
Washington 17 1 3 15 11 8 0 0 t 1 0O
Oregon . 2 20 2 0 7 6 0 1 0 1 1 1
California 10 11 11 111 60 36 0 2 3 4

Total . 6n ,0161 42 814 711 593 4 11 7 140 161 218

32weeks 3,584 5,00 2,272133,818 146,942 96,866 263 29 8 621 3 087 3,813
2 Period ended earlier than Saturday.
3Including paratyphoid fever reported separately as follows: New Jersey 1; Ohio 1; Illinois 1; South Da-

kota 1; South Carolina 1; Georgia 10; Tennessee 1; Louisiana 1; Texas 3.
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Telegraphic morbidity reports from State health officers for the week ended August 11,
1945, and comparison with corresponding week of 1944, and 5-year median-Con.

Whooping cough Week ended Aug. 11, 1945
Week Dysentery En- Rocky Ty-

Division and State ended- Me- ceph- MRt. TuIa phus Un-
Au.dAg.i4-amen 3j Un- alitis, spot- ei fever, dulant1Aug AIug12, 4 bIc lBadry spec- Infec- ted remia e fever

1i4s 12, led tious fever demic1 I - .-19. - - _______ . -c
NEW ENGLAND

Maine --
New Hampshire-
Vermont -- -------- a
Massachnsetts -- 13
Rhode Island- I
Connecticut-

MIDDLE ATLANTIC
New York- --- 31
New Jersey- ------- 1
Pennsylvania -- 24

EAST NORTH CENTRAL
Ohio ---------------------- 19
Indiana --
Illinois - - 13
Michigan2- 11
Wisoonsin -

WEUTNORTH CZNTRAL
Minnesota- 2
Iowa -----
Misouri- 3
North Dakota .
South Dakota-
Nebraska-. .
Kansas -

SOUTH ATLATIC
Delaware .
Maryland - 6
District ofColumbia-1
Virginia - ------ 5
West Virginia-
North Carolina - 13
South Carolina- 6
Georgia -- 2
Florida ---- ---------- 1

EATSOUTHCENTRAL
Kentucky -- 2
Tennesee-- 3
Alabama-- 3
Mississippi -

WEST SOUTH CNTRAL
Arkansa -- 2
Louisiana -- 3
Oklahoma- ------- 14
Te a-- 171

MOUNTAIN
Montana-
Idaho ----
Wyoming--1.
Colorado-- 61
New Mexico-._-
Arizona -
Utah 2 - 3
Nevada -

PACIWIC
Washington-- 3
Oregon-- 1
California------------------- 21

Total -2,744

same week, 94L-- 2,483
Average, 1942-44-- 2,956
32 weeks: 1945 82, 149

1944 ~ 61, 317Avasa. 1942-44 1032iM

D6
0
11
0

17

.717
0

6
41
9
4
3
0

0
0

9
5
3
0
3
7
6
1

18

31
57

IW

178
68
86

257
29

148
106
176

42
a

20
70
0
9

42

4
124

1
53
29

215
77
12
14

20
0
39
147
13
36

272
99
216

243
29
190
264
220

51
42
20
13
4
9
50

3
118
12
53
43
146
71
12
14

B 54 54
1 19 54
7 9 9

-
- - - -

6
6
6

a
6
6

I
41
4
2
41

1

000
0
0

0
0
0
0
0
0
2
1
1

0
0
0
0

0
0
0
2
1

110

4
0
0

6

6
6

6
6
6

416
11
71
7
1

0

80

11 14 1 14
0 13 0 2
13 16 0 3

245 191 19 409

1fU11
17
2

201
62
3

17
3
5

20
4
13
55
3

1 14 4
i 2 36
1 53 151

6
6
6
6
6
6

1
0
1

4 2,4831 3,3021 34

0
0
0
0
1

0
0

41
41
41
41
41
a1

0
0
0

0
0
0
0
0

0
0
0
0
0
0
0

626

I

6

41

48

0
26
0
0

0
0
0

6521 703

I

41

41
1

41
41
0
0
0
0
2

0
0
0
0
0
0
0
0
0

6
6

6
6
6
6
6

10

18

41

0

0
0

0
3
1
0
0

0
0
1
0
0
0
0

23
=1~ -I ~ I

62 724
44 561

11,5 15,6
1,062 13,448
1i18n'2 40A

284
326

5,673
4,869
A sos

12
18

260
362
3_53

25
425
329
348

2 Period ended earlier than Saturday.
45-year median 1940-44.
Antkrax: New Jersey 1. Leprosg: Louisiana 1.

6
6
6
6
6
6

41
41
41

41
41
41
41
41

0
0
2
0
0
0
0

0
0
0
2
0
0
0
1
0

0

0
0
1

3

0
0
2

1
1

0
0
0

0
0
0
0
0
0

0
0
0

C6
6

6
6
6
6
41
6
41

0
0
6
10
45
16

0
2
18
6

1
12
0
75

0
0

0
0
0

6
41
41

161 191

0
0
1
0
0
1

3
1
2

1
1
8
6
7

6
1
0
0
0
0
0

0
1
0
2
0
1
0
3
1

0
0
2
5

3
0
1
1s

0
3
0
0
0
1
4
0

I
1
4

82

8 198 73
16 4131-

508 2,501 3,029
375 2,499 2,262
530 1. 670-_-

o_ I I , .
__ - ____1 __-- - - - - - - - - - - - -- -- - -- ---- --9 --- - _' --1_-_'

c

I

A2

3
1
2
3

5
5

7
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WEEKLY REPORTS FROM CITIES
CMty report for wwk ended Aug".t4,1945

This tabl list the reports fom 87 cties of more than 10,000 population di butd th ut the
United States, and reprents a aro setion ot the cumnt urban Inelde of the disae tnudd In the
table.

0 I

NEW ENGLAN1
Maine:

Portland-------- 0 0. o0 0 0 0 .2.0 0 0 5
New Hampshire:

Concord.- O O . O O O O 1 O O OMassachusetts:
Bostoo_--___________ 0 0 0 18 1 6 6 11 0 0 27Fal River- 0 0 0 0 0 1 0 0 0 0 1

rinfield ----------- 0 --- - O I 0 10 a 0 0 3
wor ter -------- - 0 16 O 4 0 1 0 0 1

Rhode Island:
Provldenoe - 0O 0 .- 1 0 0 2 0 0 0 0. 4

Connecticut:
Bridgeport.- 0 0 0 0 0 1 0 0 0 0 0
Hwartford-0 0 0 0 0 1 0 0 0 0 1
NewHaven- 0 0 1 0 1 0 1 0 0 0 3

MDLE ATLANT

Now York:
Buffalo-0 0 0 0 0 5 5 8 0 0 6
New York-7 2 2 21 10 34 35 23 0 7 147
Rochester-0 0 O 1 0 2 14 8 0 0 nSyracuse-0 0 0 0 0 1 0 0 0 0 36

New Jersey: ICamden-1 0 0 0 0 1 0 0 0 0 1
Newark-0 0 0 O 3 0 4 1 0 0 8 25
Trenton-0 0 0 0 0 2 21 0 0 0 8

Pennsylvania:
PhiladeJphla~....----- 1 0 1 0 44 1 13 8 7 0 2 100
Pittsbu-rgh- 0 0 1 1 0 0 6 0 8 0 0 20
Reading-0 0 0 0 0 1 0 1 0 0 0

EAT NORTH CENTRL

Ohio:
Cincinnati-0 0 2 0 8 0 3 0 0 11
Cleveland-0 0 1 1 1 5 1 6 0 1 U
Columbus-0 0 .-O-0 1 1 0 2 4 0 0 8

Indiana
FortWayne- 0 0 0 0 0 0 0 0 0 1 0
Indianapolis- 00------ O 0O 2 0 2 0 1 u 0 A
SouthBend- 1 0 0 0 0 0 0 0 0 0 0
Te Haute- 0 0 0 0 0 1 0 1 0 0 0

Illos:
Chcago -1 0 0 70 1 19 5 14 0 0 77

Ml----n--- 0 0 0
. 1 0 0 0 1 q 0 0

Detroit----- 3 0 0 33 3 6 2 10 0 0 55
Flint - 0 0 0 3 0 1 0 8 u 00
GrandRapids- 0 0 1 0 0 0 0 0 0 0

Wisconsin:
Kenosha - 0 0 . 0 0 0 0 0 0 0 0
Mu .waue- 0 0 0 6 1 2 0 7 0 0 0
Racine - . O0 1 . 0 0 0 0 0 0 0 0 6
Bulpe-rior-----0 0 ------_ 0 0 0 0 0 1 0 0 0

WES NORTH CENTR.Ai

Duluth-0 0 -----_ 0 1 0 0 0 4 0 0 0Minnpol --- 1 0 1 0 0 2 1 4 0 0 2
st.sour:1 0______ 0 1 0 3 0 1 0 0 7
Kansa City- 0 0 0 0 0 2 1 5 0 0 1
St.Joseph------- 0 0 ------_ 0 0 0 0 0 2 0 0 0
St. TAXuis-0-------- O a 0----- O 10 1 6 2 802 17

North Dakoa:
Fp.-....O.....O. I 0 0 O O O O O O

I I I I I
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Cit reportsfor wek ende Augst 4, 1945-ContInued

I 1 1tl

ill Ii lIai
A IiN 0 A C.~ gf

wne MOET c23MAL--
-ontinued

Nebraska
Om a. . 2 0- 0 0 1 0 0 1 0 0 0

TopekL-0 0 0 0 0 2 1 0 0 0 4
Wihta--0 0 0 0 0 4 0 1 0 0 0

SOUTH AWANTI

Delaware'9
Wilmingto- 0 0 0 1 0 0 1 0 0 0 1

Muru -6 0 0 0 0 7 1 5 0 0 45
Cumbeland -------- 0 0 0 0 0 0 0 0 0 0 3
Frederick-0 0 0 0 0 0 0 0 0 0 0

Dlist of Columbia:
Wash --gton- 0 0 0 0 1 3 3 7 0 0 16

----------
O 0 ------ 0 0 0 1 0 001 1

---------- 00 0 0 1 16 O O O 1Roenokel-------- 1 O
------

O O0 0 00 0
WestVirginia2NrthC 0 0 ------0 0 0 0 0 0 2North C

0 0 0 0 2
W

------
1 0 0 0 0 1 0 1 0 0 3

Winston-8alem - 1 0 0 0 0 0 0 1 0 0 10
South Carolina:

Charlston.-- 0 0 0 0 0 1 0 0 0 0 0

Atlanta..-0 0 0 0 0 5 1 2 0 0 0BnEwickm-0 0 )O 1 0 0 0 0 0 0 0
Savannah-0 0 0 0 0 0 0 0 0 0 0

EAST BSOU CENTRL

Memphis - 0 0 3 1 3 2 8 3 1 0 0 13
Nashvile-0 0 0 0 0 1 3 0 0 0 9

Alabama:
Birmm0 0 1 0 0 1 1 3 0 0 0 2
Mobile-0 0 0 0 0 0 0 3 0 0 0

WET SOUTH CE:NTRAL
Arkansas:LittleRock-0 0 0 0 0 1 0 1 0 0 0
Louisina:

NewOrleans 3 0 0 4 1 4 1 0 0 0 1
Shreveport - 2 0 0 0 0 2 3 0 0 1 0

Teas:Dalas- 4 0 0 1 0 1 0 3 0 0 10
Galveston-0 0 0 0 0 0 2 0 0 0 0
Houston -4 0 0 0 2 5 0 3 0 1 5
SanAntonio- 0 0 0 0 1 0 2 0 0 0 1

MOUNTAIN

B ------ 0 0 ----- 0 0 0 00 0 0 0
---- 0 ----- 0 0o 1 0o o

Heena --------0 0 ----0 0 0 0 0 0 0 0 0
Mihoula-0 0 0 1 -0 0 0 0 0 0 0

Idaho:
Boise-- 0 0 0 0 0 0 0 0 0 0 0

Colorado:
Denver -1 0 2 0 3 0 3 3 4 0 0 34
Pueblo ,

---- 2 0 0 1 0 2 0 0 0 0 2
Utah:altLakeCity- 0 0 16 0 4 2 1 0 0 11

I I I
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City reports for week ended August 4, 1945-Continued

tAS;, c ;!01 #'Sl,>gS,$$,0101
Seattle -.1 0 0 32 1 2 0 1 0 0 9
Spokane - 0 0 0 2 0 0 1 0 0 0 18

c Tacoma0 0 0 8 0 3 0 0 0 0 2

LosAngeles-3 1 1 32 0 2 3 20 0 0 43
Sacramento-0 0 3 0 1 1 2 0 0 3
SanF rancisco- 1 0 O 47 3 7 4 8 0 0 9

Total -48 6 9 9 391 34 214 167 202 0 19 912

Correspondig week, 1944- 37 14 8 299 244 207 0 26 600
Average, 1940-44- 39 24 16 616- 238

- 206 0, 36 1,116

'3-year average, 1942-44.
2'year median, 1940-44.
AntJrax.-Cases: Camden, 1.
.Dysetery, amebic.-Cases: New York, 3; Los Angeles, 1.
Dysentery, bacillary.-Cases: Detroit, 1; Charleston, S. C., 9: Nashville, 1.
Dysentery, unspecified.-Cases: St. Paul, 4: Richmond, 1; San Antonio, 22.Rocky Mountain ipotted feaer.-Case: Richmond, 3.
Tulremia.-Cases: San Antonio, 1.
Typhusfever, endemic.-Cases: Wilmington, N. C., 1; Atlanta, 1; Savannah, 8; Birmingham,'l; Mobile.

5, New Orleans, 2; Shreveport, 1; Houston, 11; San Antonio, 3.

Rates (annual basis) per 100,000 population, by geographic groups, for the 87 cities
in the preceding table (estimated population, 1943, 34,190,900)

Influena ||

- 0 ~~~~~~~~~~~~ 0

A~~~~~~

New England - 0.0 0.0 0.0 6.3 92 5.3 42.0 23.6 42 0.0 0.0 118
MiddleAtlantic4.2 0.9 0.9 14 32 6.1 31.9 38.9 21 0.0 5.6 168
East North Central- 3.0 0.6 0.0 0.6 73 4.3 26.8 6.1 34 0.0 1.2 131
WestNorthCentral- 8.0 6.0 0.0 2.0 24 4.0 37.8 9.9 42 0.0 4.0 62
South Atlantic 15.7 0.0 0.0 0.0 3 1.7 33.1 38.3 28 0.0 1.7 146
East South Central- 0.0 0.0 23.6 5.9 18 17.7 69.0 53.1 24 0.0 0.0 142
West South Central- 37.3 0.0 0.0 0.0 14 11.5 37.3 40.2 20 00 5. 7 49
Mountain -23.8 0.0 15.9 0.0 167 0.0 71.5 39.7 48 0.0 0.0 373
Pacific -7.9 0.0 1.6 1.6 196 6.3 23.7 14.2 49 0.0 0.0 133

Total -7.3 0.9 1.4 1.4 60 6.2 327 25.7 31 0.0 2.9 139

PLAGUE INFECTION IN KERN AND SANTA CLARA COUNTIES, CALIF.

Under date of August 2, plague infection was reported proved on
July 31 in a pool of 200 fleas and 87 lice from 35 ground squirrels,
C. beecheyi, shot on the east side of Castair Lake, 1% miles east and
% mile north of Lebec, Kern County, Calif.,. and, under date of August
7, to have been proved on August 3 in a pool of 150 fleas from 35
ground squirrels, same species, shot 5 miles east and 1% miles north
of Gilroy, Santa Clara County, and submitted to the laboratory on
July 16.
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TERRITORIES AND POSSESSIONS

Virgin Islands of the United States

Notifiable di8ea8es-April-June 1945.-For the months of April,
May, and June 1945, cases of certain notifiable diseases were reported
in the Virgin Islands as follows:

Disease April May June DIease April May June

Chickenpo - 2 2 1 Schistosomiasis- 1-
Gonorrhea 13 10 15 Syphi& - 11 54 10
Granuloma Inguinale -- 1 2 Tuberculosis- 6 2
Hookworm disease 6 3 2 Typhoid fever -- -

Mesle -40 97 2 Typhus fever -2 2
Pellg -1--- Vincent's infection --- 1



FOREIGN REPORTS

CANADA

Provinces-Communicable disease-Week ended July 21, 1945.-
During the week ended July 21, 1945, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of Canada
as follows:

Prince~ Que- On. Mani ketch Al- BritishDisese Edward|Nov | tt olum-Totalisland wick owan brab'a

Chickenpo- 17 2 71 104 41 18 72 41 366
Diphther-5b 4 45 12 1 2 --- 69
Dysentery:

BacilUary --- 4 -----9 13
Unspecified ---- 4 -----4

German measles- 2 -- 2 8 1 24 5 42
Influenza- 2 --- 14 1 --- 10 27
Measles ---- - - -------- - ------1 41 126 6 9 2209263
Meningitis, meningo-
coccus -------1 4

Mumps- 4-- 42 58 14 3 20 23 164
Pollomyolitis --- 1--3 1 1 4 10
Scarlet fever - - 2 1 95 53 11 1 8 13 184
Tuberculosis (all forms) - 5 7 124 n8 1 2 15 233
Typhoid and para-
typhoid fever ---10 2 1 ---- 13

Undulant fever -1 -
Venereal diseases:

Gonorrhea -28 37 155 45 .31 53 95 44
Syphlls. -13 7 78 13 6 15 36 168

Whooping cough. -3 33 108 29 3 7 3 186

CHINA

Notifiable disease8-April 1945.-During the month of April 1945,
certain notifiable diseases have been reported by the Army Medical
Administration, Health Department of the Board of Supplies and
Transport, the Chinese Red Cross Medical Corps and the National
Health Administration of China, as follows:

Disea Cases Deaths CanDieCs Deaths

Cerebrospinal meningitis 485 33 Scarlet fever-11.
Cholera- 2-- Smallpox -220 17
Diphtheria- 20 --Typhoid fever-388 13
Dysentery, unspecified 856 8 Typhus fever-38 13
Relapsing fever - 98 15

(1030)
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NEW ZEALAND

Notifable di8ea8es-4 weeks ended July 14, 1946.-During the 4
weeks ended July 14, 1945, certain notifiable diseases were reported
in New Zealand as follows:

Diea Cam Deaths Diea Cams Deaths

Cerebrospnal ltls 16 1 Ophthalmia neonatoru- 1
Diphtheri-- 112 8 Puerperl fever- 3
Dysntery, bacilary -- 30 4 Scarlet feve- 622
Erysipelas--20 -- Tetanus-1
Food poising-- 2 -- Tuberculosis (all forms) 16750
In--uen-a- 1 1 Typhoidfever- 4
Lethargic enphalitis 1 1 Undulant fever- 4
Maaria - 30_

WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS
FEVER AND YELLOW FEVER

From medical offce of the Public Health Service, American consuls, Intemational Office of Publio
Iealth, Pan American Sanitary Bureau, health section of the League ofNations, and other sources. The

reports contained in the followg tables must not be considered as complete or final as regards either the
list of countries Included or the figures for the particular countries for which reports are given.

CHOLERA

[C indicates cases; P, present]

NoT.-Slnce many of the figures in thefollowing tables are from weekly reports, the accumulated totals
are for approximate dates.

Jany- June July 194l-week ended-
Place ~iiay- June

Plahe May 1945194 J7 14 21 28

AM
China:

Kweichow Provlnce-KweiJang- C-12 -.
Szechwan Province-

Chengtt _C - P 3 3
- -- -- C -- 0, 0

Hei KaiShih-C 1

:Kiang Pet - C 1 ..

Kwyang - C 26
NalKag- C- 200-
PiShan.- C- 40-

Yunnan Prvne - C--- P
IsiaC 75,859-

Bombay -C 37 96-
CaIeu--C 3,540 663- ----
Cawpera- C 50 70
Ch w __ __ _ _C 15 2-
Delh.- C 11 46-
adra -C 49 -

Vkagapm--- ---------------C 13-----
ndon: cinina- C P
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PLAGUE

[C indicates caes; D, deaths; P, present]

Placeanuary.i JunenJuly 1946-week ended-
19~r11946 7 14 21 2

AFRICA

Algeria- C
Basutoland C
Bechuanaland- C
Belgian Congo- C
British East Africa:

Kenya- C
Uganda -C

Egvpt- C
Ismailya- C
Port Said- C

Suez -C

French West Africa- C
Dakar -C

Madagasr
Morocco (French)- C
Senegal ---------------------- C
Tunisia- C
Union of South Afica C

ASIA

China:
Foochow- C
Yunnan Province 4-C

India- C
Iraq-C----------------
Palestine -C

Plague-infected rats

EUROPE

France: Corsica-Ajaccio C
Great Britain: Malta- C
Portugal: Azores- C
Spain: Canary Islands-C

NORTH AMERICA

Canada: Alberta Province: 6
Plague-infected squirrels-

SOUTH AMERICA
Argentina:

Buenos Aires Province-Plague-in-
fected rats

Santiago del Estero Province C

Bolivia: Santa Cruz Department-C
Ecuador:

Chimborazo Province C
Loja Provinee -C

Peru:

Ancash Department-C
Ica Department -C

Lambayeque Department- C
Libertad Department- C

Lima Department-C
Otuzco Department-C
Piura Department-C

OCEANI

Hawaii Territory- D
Plague-infected rats 7-

1 12
4
7
6

5
4

113
72
20
10
5

1

110
231
64.

3
7

17, 662
34
12
17

2

3
1

2
1

775

6
2

1

'3
12
10
10
3
4

2

26
2
59

33

6

2

270

3

1

--

P--
-I P

13

5
3

t 101

_________-

2
6

1

4 -- 2 -- -

4 --------i- 8 2

2 2.-- -

1

-I-'I-I--

--- -9- 1----- 9- 1_ ------------ ---------- ----------

.~~ ~ ~ ~~ -I-----
I Includes 4 cases of pneumonic plague.
2 Includes 6 suspected cases.
3 For the period July 1-20, 1945.
4 Information dated July 5, 1945, stated that from April 1944 to May 1945, 85 deaths from plague had oc-

curred in the mountainous region south of Kunming, China.
A Includes 2 suspected cases.
*During the month of June 1945, plague infection in fleas was reported in Alberta Province. For the

week ended July 28,1945, plague infection was also reported in 6 pools of fleas in Alberta Province, Canada.
7Includes 6 suspected cases.
' Includes 1 suspected case.
' Previously reported as a case, death occurring on June 2, 1945.
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SMALLPOX

[C Indicates cases; P, present)

AFRICA
Algeria -C
Angola- C
Basutoland- C
Belgian Congo- C
British East Africa:

Kenya- C
Nyasaland -C
Tanganyika- C
Uganda- C

Cameron (French)- C
Dahomey- C
Egypt- C
French Equatorial Africa- C
French Guinea- C
French West Africa: Dakar District- C
Gambia -C
Gold Coast -C
Ivory Coast- C
Mauritania -C
Morocco (French) -C
Nigeria -C
Niger Territory- C
Rhodesia, Northern -C
Senegal- C
Sierra Leone -C
Sudan (Anglo-Egyptian)- C
Sudan (French)- C
Togo (British)- C
Togo French) -C
Tunisia --- C
Union of South AfricaI-C

ABUA
Arabia -CCeylon -C
China: A uming (Yunnan Fu)- C
India- C
Iran-C
Iraq-C
Syriaand Lebanon- C
Turkey (see Turkey in Europe).

EUROPE
Belgium -CFrance-C
Great Britain: Scotland -C
Italy- C

Sicily- C
Portugal- C
Spain -C

Canary Islands - C
Turkey- C

NORTH AMERICA
Canada -C
Guatemala -C
Honduras- C
Mexico ----------- C
Nicaragua -C

SOUTH AMERICA
Bolivia --------- C
Brazil- C
Columbia- C
Ecuador- C
Paraguay- C
Peru- C
Uruguay- C
Venezuela- C

Janu - Jun July 1945-week ended-
Place May JU1945 7 21

1945 ~~7 14 21 28

135
54

306
3,905

134
9

2 724
560
318
100
929

1,515
1,339
365
69
26

345
74

305
3,116
401
609
421
12
13

1,371
25

418

959

19
*348

7
169,915

351
21
6

1
2

122
1,540

4
16
27
1.

281

6
4
8

710
123

293
'59
161
21
1-

27

464

18

20

129
109
16
3
79
11
84
19
12
3
77
6

165

45
147
26

39
2

81

3
31

15.
.--

71
1]

------I-----_
--- ~~--i-- -1

3

8

t25
50

19
625

200

10

12

5
1 52
16

136

1195

125

----P-I-

9

----------

2

I For the period July 1-20,1945.
2Imported.
3 For the week ended June 30,1945, cases of virulent smallpox were reported in the Union of South Africa.
4 Includes some cases of chickenpox.
S For the months of March and April 1945, 688 cases of smallpox were reported in all of China.
*Includes cases of alastrim.

.--
.--

.--

.--P--

19
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TYPHUS 3V33

[C indictes ca; P, presnt]

Place Lanar- un July 1945-week ended-.
_ _ _ _ _ _ _ _ _ _ 1

7 14 21 2

AFRICA
Algeria- C
Basutoland -C
Belgian Congo .- C
British East Africa: Kenya- C
Egypt -C
French West Afrioa: Dakar- C
Libya: Tripolitan-- C
Morocco (French)- C
Nigeria -C
Rhodesia, Northen- C
Sierra Leone -C
Tunisia---------------- c
Union of South Africa-C

AMIA
China: I Kunming (Yunnan Fu)-
India- C
Iran - ---------------------- C
Iraq -C
Palestine -C
Syria and Lebanon- C
Trans-Jordan- C
Turkey (see Turkey in Europe).

EUROPXR
Albania -CAustria -C
BNelgium-C
Bulgaria - -- C
Denmark -C
France --C------------------- C
Germany -C
Gibraltar -C
Great Britain -C

Malta and Gozo I -C
Greece- C
Italy-C
Netherlands -C
PortualC
Rumania-C
Slovakia -C
Spain- C
Sweden- C
Turkey- C
Yugoslavia -C

NORTH AMERICA
Canada '- C
Costa Rica -C
Cuba -C
Guatemala- C
Jamaica -C
Mexico-C
Panama (Republic)- C
Puerto Rico - C
Virgin Islands -C

SOUTH AERIUCA
Bolivia-CBrazl -CChie ' C
Colombia -C
Curacao -C
Ecuador- C
Peru -C
Venezuela -C

Australia -CHawaii Territory -C

841
50
109
24

13 004
6

17
4,154

1
365
459

36
21

685
156
35
12
42

100

923
114
15

;1446
98
15
41

87,831
230
13

192
1,978
1,194

1
3
2

802
16

703
1

49
8

293
1

267
20
1

195
232
58

53
39

93

22
3

1, 536
5

935
P

10P

1
1

50
2

30
37

30
142

7,579
7

14
20
1
2

25

225

2
1

2
21

47

34

17

18
13

.---

-

.--- -

.--

p

3 2 1

16
2

- - -

- -

186-fii -27

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

. I--
.---- -

.----

.---- -

.---

--------1-

.

6

---------

- - -

---------

---------

---------

24

*Reports from some areas are probably murine type, while others probably include both murine and
louse-borne tyrpes.' Reports cases as murine type.

' For the period JUlY 1-29 1945
IFor the months of Mar and April, 1945,861 cases of typhus fever were reported In all of China.
4Includes imported cases. ' For the period Jan. 1-20,1945 ' Revind fgue.

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

---------

---------

---------

20

---------

---------

---------

---------

---------

13
---------

----------

----------

----------

----------

----------

15
----------
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YELLOW FEVER
OC indiests cue; D, deatj

Ian June ~~July 1945-week ended-Plaee 19 < *
1 ~~~7 14 21 28

AIKCA
Gold Coas:

Taoradi C 1
Vi a a b C1

Iv coast: 1

Gu do -- - - - -- - C 1 - - - - -

Siem Leone: Moyamba-. C 2

SOUTH AXIKCA
Brazil:

Gois Stat.-D 76
Minas Gerses tate-- D 25

Colombia: anbander del Norte
Departmnt -- D 7-

Peru!
Cuzco Department-- C 2
Loreto Depamr tmn-- C . 1

Venezuel:
Bolivar State -- C 1
MeridaState-- C --- 2
Ta e--s8 D 2 12 6
ZulL State -- ----- 3 1

Includes 1 suspectedcase.
2 Suspectd.

* * *

THE TOXICOLOGY OF BERYLLIUM'
A Review

This investigation was undertaken because of the conflicting opin-
ions relating to the toxicity of beryllium and because of the rapidly
growing importance of this metal in industry. A study was made of
the effects produced by the administration of beryllium compounds
by mouth, by intraperitoneal injection and by inhalation. Beryllium
oxide, carbonate, phosphate, chloride, sulfate, nitrate, oxyfluoride,
hydroxide, potassium beryllium sulfate, and the mineral beryl (beryl-
lium aluminum silicate) were chosen for experimental investigation.
Guinea pigs, white rats, white mice, rabbits, and dogs were used as
experimental animals. Symptoms of poisoning were sought; mor-
bidity and mortality figures were collected; blood changes were
studied; distribution of bexyllium in the tissues following the various
modes of exposure were determined; the irmrtant effect of certain
beryllium salts on the skin was observed and the pathological changes
resulting from exposure of animals to the various beryllium com-
pounds were investigated. Comparson was made of the toxicities
of beryllium, magnesium and zinc sulfates on intraperitoneal injection
into mnice.
'The tozny of beryllium. By FraneHyop, dard D. Palmes, Wllam C. Alford, A. Ralph

Monaco, and Lawrenoe T. Fairall. National Institato of Health Bulletin No. 181. Government Print-
ig Offloe, 194. For se by the Superintendent o Documents, Washington 25, D. C. Price l ents.
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In addition to the exposure of animals to the dust of various
beryllium compounds, animals were exposed to the fumes produced
during the electrolytic deposition of beryllium at bigh temperatures.
No particular toxicity for beryllium was established as a result of

this study. Animals tolerated large concentrations of various beryl-
lium compounds over long periods of time with no indication of
toxicity. No evidence of blood dyscrasia was apparent nor any
consistent pathological change that could be attributed to beryllium.
On the other hand certain beryllium salts which hydrolyse extensively,
such as the sulfate and fluoride, were found to be irritant both to the
skin and on inhalation.

THE TRIATOMINAE OF NORTH AND CENTRAL AMERICA
AND THE WEST INDIES AND THEIR PUBLIC HEALTH
SIGNIFICANCE 1 .

A Review

A detailed account of the biology, systematics, and disease re-
lationships of members of the Reduviid subfamily Triatominae from
the area indicated. Life histories are given of seven North American
species and a complete summary is given of host records.
The higher classification of the subfamily is revised with a new

arrangement into 4 tribes. The tribe Triatorini is further subdivided
into 12 species groups. These groups comprise closely allied species
or subspecies. The principal subspecies complexes are 8angUsUga,
lecticularius, rubida, protracta, and phyllosoma. The various elements
in each of these polytypic species show geographical replacement and
are differentiated by relatively minor characters.
Keys are given to some eggs and nymphs and to adults of all of

the known species. Each species is described, illustrated, and a
summary is given of its distribution. Complete synonymy is in-
cluded for each species. Four new tribes, one new genus, one new
species, and five new subspecies are proposed.
A brief summary of the latest information on Chagas' disease is

included, together with a discussion of the relation of triatomine
bugs to the disease. Information on the infection rates in vectors
and in animal reservoirs is summarized in two tables. Considering
the relatively high rate of infection in vectors and inanimal reservoirs
in the southwestern United States it is considered likely that human
cases actually have occurred but that the Mesican border population
failed to recognize or report them.

I The Triatominae of North and Central America and the West Indies and their public health significance.
By Robert L. Usinger. Pub. Health Bull. No. 288. Government Printing Offioe, 1944. For sale by the
Superintendent of Documents, Washington 25, D. C. Price 25 cents.
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