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MALARIA CONTROL
IN WAR AREAS

1942 - 43

1 The program Malaria Control in War Areas, a joint under -
| taking by the Public Health Service and the several State Health
Departments, is designed to control production of malaria mosqui -
toes and reduce potential malaria transmission in extra- cantonment
zones of military and essential war induszrial areas. Operation
of the projects is by the State Health Departments utilizing re-
sources of the Public Health Service. Policy direction is exer-—
cised by the Atlanta office of the Public Health Service in
collaberation with the Pubiic Health Service Districts involved.

FEDERAL SECURITY AGENCY
| U. S. PUBLIC HEALTH SERVICE
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The program Malaria Control in War Areas, inaugu-
rated in March 1942, is designed to control ‘production of disease-
bearing anopheline mosquitoes, and to reduce potential malaria
transmission in extra—cantonment ‘zones of military establishments
and essential war industries.

During the 1942 mosquito season, control operations
were promulgated in areas contiguous to 900 Army, Navy, and war-
connected establishments. By June 30, 1943, the number of war
establishments increased to 1161, embracing work in 317 counties
of 21 States, the District of Columbia and Puerto Ri Rico. Working
through State health departments, full use was made of coordi-
nated medical, entomological, and engineering sciences to obtain
maximum control with minimum expenditures of manpower and
materials. ‘Where medical opinion and entomological evidence
indicated that the malaria problem of a war area was of minor
import, epidemiologic and mosquito-density surveillance replaced
costly engineering operations. Community education has been used
to stimulate voluntary control programs through individual and
community efforts, thus multiplying the measurable effects of the
appropriation dollar.

At present, malaria in the United States is at a
low point. This is the result of the cyclic nature of the
disease, and control work carried on by community, state, and
federal agencies. The purpose of the present MCWA program is to
maintain the existing low incidence throughout the period of war
mobilization. It is an enterprise of preventive medicine.

The descriptive material of the report is
pictorially reviewed in the following pages. Here is depicted
the enormity and complexity of the malaria problem, the method of
attack, and the accomplishments of the past year.
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COORDINATION WITH ARMY AND NAVY

The program of Malaria Control in War Areas

PUBLIC functions primarily as an extension of military ARMY
HEALTH anti-malaria work. It operates in those areas AND
SERVICE where military jurisdiction does not extend, but NAVY
) where exposure of military or war personnel to
malaria-carrying anophelines might occur. In-
SURGEON cluded are zones contiguous to military canton- SURGEONS
GENERA | ments or adjacent to essential war industries, GENERAL
2 and recreational areas for military personnel,
and housing developments for war workers.
& [
MCWA Joint planning and field study together with SERVICE
HEADQUARTERS | exchange of epidemiological, entomological and COMMAND
DISTRICT engineering information between the Army Serv- A"‘:ng“ngAL
A ice Command and Naval District Offices; and the o
T State Health Department and Public Health Serv- PHOS ':_'gfg o
OFFICES ice Offices effects close correlation of anti- OFFICERS
malaria effort.
| : |
Local liaison is maintained between the area POST
AREA supervisors and the malaria control officers MALARIA
SUPERVISORS | on military posts to coordinate parallel field CONTROL
OFFICERS

operations inside and outside of reservations.
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//MILITARY RESERVATION
MILITARY CONTROL ZONE
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MGWA CONTROL WITHIN A ONE MILE ZONE,(FLIGHT
RANGE OF ANOPHELES QUADRIMACULATUS)
SURROUNDING THE MILITARY RESERVATION.




MAL ARIA

THE NUMBER ONE DISEASE OF WORLD WAR i

COURTESY OF LIFE MAgAZINE

MALADJ A NUMBER ONE DISEASE OF THE WORLD!

| GEOGRAPHIC DISTRIBUTION - MALARIA & |7

: I HiGHLY ENDEMIC AREAS
I 3 L [ MODERATELY ENDEMIC AREAS ,
S R -~ ——----,ﬁ—_—— LOW ENDEMIC AREAS B
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LAQ DISEASE OF CYCLES

MALARIOUS AREA OF THE UNITED STATES
1882 1912

[

IN THE UNlTED STATES A POSSIBLE
 UPSWING IN THE

MALARIA CYCLE
> CONSTITUTES A
=) I'OTEIITIM. THREAT

TO THE WAR EFFORT
BY ENDANGERING THE
_ HEALTH OF FIGHTING
| MEN & WAR WORKERS




M.CW.A FUNCTION: TO WORK WITHIN THE ONE

ZONES, IN AND ABOUT WAR INDUSTRIES, RECREATIONAL
ZONES, HOUSING FACILITIES AND ACCESS HIGHWAYS,

MILE MOSQUITO FLIGHT RANGE IN EXTRA— CANTONMENT ]

vl

| HAS BEEN PLACED IN THE OFFICE
OF

MALARIA CONTROL
IN
WAR AREAS

PROTECTION rromM MALARIA |

IS INSURED BY L2
the control work of military forces
ingide reservations,
the control work of civilian health
agencies in the surrounding civil
area but
the immensity of the task has required
the support and expansion of the
normal local and state health depart-
ment facilities by the United States
Public Health Service.

I'HE RESPONSIBILITY
\

M.CW.A. IS THE SUPERSTRUGTURE BUILT UPON THE SOLID FOUNDATION OF

STATE AND LOCAL HEALTH AGENCIES FOR THE PROTECTION OF FIGHTING

MEN AND WAR WORKERS. ,S(
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MALARIA IS ACOMPLEX PROBLEM

INVOLVING
The infinite variety of relationships between the complicated life histories,
habits, and behaviors of three living orgenisms-

MALARIA PARASITE  ANOPHELES MOSQUITO MAN

BREAK THE MALARIA CHAIN

ATTACK ATTACK ATTACK

ATTACK THE PARASITE ATTACK IGNORANCE

INFORMATION
\ %TECHNICAL
f TRAINING

ATTACK MOSQUITO LARVAE

MOSQUITO - PROOFING OILING
SPRAYING DUSTING
REPELLENTS DRAINING

ATTACKING THE PARASITE WITH DRUGS by treating clinical cases and carriers
reduces the danger of malaria transmission.

THE ATTACK ON THE ADULT MOSQUITO is in some cases dependable and is employed
where practical, but

T“E P RIHGIPAL ATTAGK selected because it is the most effective,

practical, and reliasble method available for the eme rgency use is

AGAINST THE AQUATIC STAGES OF "MOSQUITOES

All other attacks may be supported by the ATTACK ON IGNORANCE, which may well
be the hope for eradication.




THE ATTACK REQUIRES

VR 1
) 5 1 B
IS e O
l‘ s
Qun!llm’ )
o et TP~ W :
i ;

MEN
DOGTORS, ENTOMOLOGISTS ENGINEERS
ADMINISTRATIVE PERSONNEL & LABORERS
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EQUIPMENT AND SUPPLIES
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HAND SPRAYERS
POWER SPRAYER

AND DUSTERS
PARIS GREEN (LBS.) . l




THE DOCTOR APPRAISES THE MALARIA HAZARD

The most effective
attack reouires a
shift of emphasis
from treatment to
prevention. Planning
prevention requires
predicting where cases
may occur. Consider-
ation is given past
and present direct
measurements in light
of the many variable
factors affecting
transmission,

’
h Y

REPORTS OF CASES AND DEATHS form the largest source of unrefined direct
measurements.

These reports reach the MCWA office
from the practicing physician after
they have been compiled by the
state health department.

“ ° They must be kept as current as
- & # possible and carefully studied in
relation to the need for control
work.




BLOOD SLIDE SURVEYS WERE MADE IN

THE FALL OF

1942.
<)

oty

In 16 states and the District of Columbia, 120,000 blood smears were taken,

of which 104,000 have been reported examined,revealing 0.21% positive. The
extensive control efforts of community, state, and federal health agencies
during the past decade have been largely responsible for this low incidence.

THE CYCLIC HISTORY OF MALARIA INDICATES A RISE IN INCIDENCE IF PROPER CONTROL

MEASURES ARE NOT EFFECTIVELY EMPLOYED.

MAP SHOWING POINTS AT WHICH
BLOODSLIDES WERE TAKBN IN

SOUTHEASTERN UNITED STATES.
FALL— 1942

MILLIONS OF MALARIA CASESIN U.S.

LEGEND
- SCHEMATIC SEASONAL VARIATION
MALARIA CASES UNITED STATES

LV ESTIMATED TREND OF
MALARIA RATES

i

1915 1920 1928 1930 1935 1940 9

TREND OF MALARIA IN THE UNITED STATES

Because of the low incidence of malaria at the present time, EVALUATION of the
effectiveness of the control program in keeping rates low cannot be done
directly but REQUIRES INDIRECT MEASUREMENT BY ENTOMOLOGICAL METHODS.™

-10-




MANY WAR ESTABLISHMENTS ARE IN MALARIOUS AREAS

IN POTENTIALLY MALARIOUS AREAS A PREVENTIVE PROGRAM MUST NOT AWAIT THE
DISCOVERY OF CASES BEFORE BEGINNING CONTROL WORK. THE POTENTIAL DANGER
DEPENDS ON THE DENSITY OF THE MALARIA VECTORS - ANOPHELINE MOSQUITOES.

5 i



THE ENTOMOLOGIST LOCATES BREEDING PLACES AND
" ESTIMATES THE DENSITY OF THE ANOPHELINE MOSQUITOES

He also evaluates the effectiveness of control measures.

, . In studying a new project, the
entomologist discusses the malaria |
situation with the doctor, usually
a health officer.

After a conference with the doctor,
the entomologist visits mosquito
resting places in the vicinity of
the war establishment.

& 7" ANOPHELES QUADRIMACULATY
% " THE VECTOR OF MALARIA *

¢ is sometimes found in large numbers.

THE ENTOMOLOGIST OBTAINS THE BEST MAP
of the locality from the County Engineer.

#The control program is concerned with B
only three species of ANOPHELES:
QUADRIMACULATUS in the eastern , eastern United States s ALBIMANUS in Texas and Puerto
Rico, and FREEBORNI in the western United States. :

=}




THE ENTOMOLOGIST MAKES A RECONNAISSANCE
SURVEY in the vicinity of the war
establishment, which, for simplicity,
let us call "CAMP QUAD",

He DIPS FOR LARVAE and plsces these in a BE%
vial for identification in the laboratory e
He MAPS THE LARVAL STATIONS by numbering &%
each in a triangle symbol.

He INSPECTS A NUMBER OF ADULT STATIONS
near Camp Quad and meps each by a number
in a circle symbol.

-1'

He IDENTIFIES THE SPECIES OF ANOPHELINE
larvae with the aid of the microscope.
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BREEDING AREAS NEAR CAMP QUAD

BREEDING PLACES ARE INSPECTED,
Larvae and adults are identified.
Notes are made and forms filled out.
THESE DATA ARE INDICATED ON A MAP
OF CAMP QUAD. The schematic map
shows the entomological index
stationg for larvae and adults.
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When the entomologist has gathered THE ENGINEER AND ENTOMOLOGIST MAKE A I}‘
and analyzed the data, he discusses JOINT RECONNAISSANCE SURVEY around
the problem with the engineer. Camp Quad.

THE ENGIIEER IIETEI!MIHES TIIE MOST EFFEGTWE
CONTROL METHOD AND SETS IT INTO OPERATION

Making the best use of available man-power and
ENGINEER SURVEYS THE AREA. equipment, HE DECIDES ON THE MOST PRACTICABLE
AND ECONOMICAL METHOD OF CONTROL. He also
9 supervises the control work so that it
functions efficiently and effectively.




COSTS OF CONTROL BN

RITENT OF BREEDDNG SURPACE - - - - 210 ACEES

24, WESKS
LEOTH OF BREADDI SEASON - - - - 2i, WEEXS 0 i Berd l
BREEDDG AREA COMDITION: RELATIVELY OPSN FOMDED ARKAS, e R D L e e
ALL PARTS REACHABLE BT BOAT 2810 8 MBATE o inten I
OR NAN WEARTMG BOOTS. GENERALLY 700 SHALLOW AND OVERGROWN
FOR BOAT. '
LARVICIDING BADUOE |
1. D ORIER TO TREAT ENTIRE AREA 1. 70 SLIMDIATE BRESDING SUR- LTI ZEADUGE
AT MERNLY INTERVALS WITH PARLS FACK BT TRATHGE WILL REUTRE 1. ATRPLANE [USTING AT WERKLY DNTER- 1. AREA SUITABLE POR DINAMITE
GRERN [UST WILL REQUIRE 6 EICAVATION OF 40,000 CU, 2 ;
DUSTERS W40 1 PORAUAN T, op sy n'&':.,umﬂ- [ COEX FEAS TR MU R |
LABORERS FOR 2), WEEKS TELY CNE-HALF CAN BE DUG
¢ 06 rm - - - 199,00 EER LIS A N N ikl s L |
£ MENDE VR 24BN e gl s BOUR WEEES - - - - § 7,920.00 2. COMPLETE CRAINAGE WILL REQUINE !
O8N PR - - - § 9507 ST BLLY CaN W WD Avmas sehoer T v | EXCAVATION OF 30,000 CU. |
EICAVATED @ §1.00 PR WEEX 10 HOURS & $20 FER YOS, OF EARTH. {
TOTAL - - - - $5,152,80 G I0 == e mmmmma $20,000,00 HOUR FOR 2, WERKS - - -  § 4,800,00
PERRTING MILEAGE 200 APPROXDUATELY THEEE-POURTHS {
m;gﬂ%ﬂmﬁﬁg SxTorpeADuoR  $27,000,00 MILES PIR WEX @ §$,70 musl.uumg"mum [
T s 4,000 7 PER MILE FOR 2% NEEKS — § 3,360.00 © 30 CENTS PAR CU. ID. = = = = # 6,750.00 '
1,690 LES, LIME @ ABOVE INCLUDES CLEARTG
FiR TON PiR WEEX KR STUMPAGE, EICAVATING, MOVDD et i ST
S = - == = P BIUIPMENT, BTC. i LABORKRS AND 1 PER CUy TARD = = = = = = = = $1.500,00
TOTAL - - - - § 1,212.12 QUESTIOABLE WHETH:R, DRUGLINE TRNA PR W S nak e : |
CAN B OBTAD(ED DI THIS AREA . e ST Or ADUSE  $36.330,00
E AT ™D TDE. g o |
WERK FOR 24 WEEZS - - ~  § 5,712,00

|
5
X
3
>
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v Cost is an important consideration. It always influences the engineer's decision on the

-~ method of control. If larvicidal operations are chosen, OIL AND PARIS GREEN ARE THE TW0
LARVICIDES COMMONLY USED. The cost of paris green is low. It is toxic primarily to

,, Anopheline larvae, whereas oil is effective against all types of mosquito larvae.

R — NS \""HAND DUSTING| with paris green is)an effective

PR § . omeans of/treating small, breeding aresas, such

TN as ditches, borrow pits, and pond ma.rgine:‘.f

2 o

Y

- 25 "“‘% o G . 5 |
ok A Y g I “ ¥ o
SN %\ 49&“-1 =K ké&@ﬁu'
PeaWCERET -0 AN | - e

' POWER, ﬁUSTING /from & boat is' suitable NEOR. yu'
ric{vering)extensive breeding waters. Vv L

|\ 2 y
. AIRPLANE DUSTING'is a highly effective method ,“
where breeding areas are large and inaccessible
: '}_16_ H 7 E ;
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' HAHD—SPR&YIHG is the most common method }of application of 1iquid larncidex

POWER-SPRAYING| from a boat’ is often
';‘ﬁ used for r;ontml bym.enginﬁer.

Power equipment is stressed in an 3"
effort to help solve|the problem of
labor shortage.

e 53

INSPEGTIOH BY THE, mrouomcrsw IS A’°
CHECK |ON THE mEcTIvass |oF
LARVICIDAL MEASURES « 2

DRAINAGE IS/OFTEN THEIMOST PRACTICAL /AND ECONOHICAL/ METHOD/OF CONTROL.

-l Vet 4 4 1 4 3

A D

HAND DITCHING is amployad for
sma.ll ditches. -
30

a1 3
Fn.x.mcimy be an economical method!of
- permanent elimination‘of breeding.

7‘ 2% ¥%
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THE DRAGLINE is an econmomical DENGUE AND
method lof digging large drain-+ TMPORTANT
age’ditches)with limited man seven hour:

power. . tropics ma;

,, UNDERGROUND POLE DRAIN A

7

E -
_FILTER
(Leoves or Pine Stri

POLES — D .
*UNDERGROUND D USING TiLl E
£ . ) j. , [ T
BACK FILL g
UNDERGROUND DRAINAGE requires e in
a minimum of maintenance and (Leaves or Pine Stra S |
is particularly useful for |
the removal of seepage water. ROCK FILTER —fpi? /7~ ai g TILE Visits wer
pllc‘ﬂ. Ce

DYNAMITE DITCHING |is"
an economical method)
of ditch construction)
under suitable soil
conditions, Engineers
frequently select this
method for anti- ¢
malaria drainage pro- S
Jects. It requires-;
few men and|almost ARTIFICIAL WA
no,equipment. house are bre
L range is less




2al DENGUE AND YELLOW FEVER PREVENTION BY CONTROL OF AEDES AEGYPTI IS ALSO AN
1in- " IMPORTANT HEALTH MEASURE. Both diseases are endemic in countries within
in seven hours flying time of the United States. Troops returning from the
tropics may bring these diseases to ports infested with Aedes aegypti.
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GEOGRAPHIC DISTRIBUTION
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A TR YELLOW FEVER AND DENGUE o |
' SOUTH .ll(l?lé:. AFRICA AND - ‘

\ S| 5EE . /
—FILTER | _“LE-‘N DENGUE = 'II‘_ e -;" THE MEDITERRAMEAN AREA ALSO

L ]

(Leaves or Pine Stram S i AEDES AEGYPT) (IN USA ONLY) | | II.' / AEDES AEGYPTI IN THE UMITED STATES |
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Visits were made to 1} million premises to inépect and corréct breeding
places. Correction was found necessary on over half of these,

1\

DITCHING |1s*
ical methodE N
construction!
table soil -,
s, Engineers
y select this

r anti-

rainage pro-

requires 3 : :

1d| almost WARTIFICIAL WATER CONTAINERS both inside and outside the

nt. house are breeding places for Aedes aegypti. Its flight
L range is less than one block.
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SPECIAL CONTROL MEASURES include PLANTING LARVAE-EATING MINNOWS in pools, 1
cisterns and wells; CORRECTION OF GUTTERS; oiling cisterns; cleen-up of
premises; and maritime inspection of beach and docked boats.

AEDES AEGYPTI is primari

ly a tropical Armed with
mosquito. It lives in the temperate which miniz
zones either through re-introduction Education ¢
each year or through survival in in War Ares
permanent "mother focus" breeding spots Pty kept low.
Over 1,200 cisterns were mosquito-proofed, and 20,000 cotton warehouse fire-
barrels were treated with long lasting phenothiazine larvicide. 5
.—1“‘
Since the AEDES AEGYPTI is a completely domestic &R _ . | g_
mosquito, INDIVIDUAL ACTION CAN BE EASILY TRANS- -

LATED INTO SUCCESSFUL CONTROL.




TRAINING AND EDUCATION
THE ATTACK ON IGNORANCE

PEOPLE PLUS FACTS EQUAL ACTION.

THIS INSURES INCREASED PROTECTION.
Armed with facts and an understanding of the problem, people take action
which minimizes and may ultimately eradicate malaria as a human disease.
Education creates a secondary line of defense outside the Malaria Control
in War Areas zones. By individual and group action, endemic reservoirs are

kept low.
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Last year 26 teachers, assigned to health officers throughout the Southeastern
United States, conducted malaria educational work in their respective commmities
The results of their efforts justified an extension of the program this year.
After an intensive two weeks training period at the beginning of the summer, 92
teachers continued this work.

B
MAP SHOWING DISTRIBUTION \q\ z
OF
ASSISTANTS IN HEALTH EDUCATION
SUMMER 1943

o

CLASS-ROOM AND FIELD TRAINING, both -
theoretical and practical, is necessary
for the professional personnel. Acute '
shortage of trained men require the use .’
of the most efficient techniques in
order to reduce to a minimum the time
required for training.

THE EXECUT
ESTABLISHE
ORDINATES

FROM THE I
AND IS FO
VICE TO Tk
TECHNICAL

NUB




>utheastern

ve communities,
this year.

3 summer, 92

ADMINISTRATION

THE EXECUTIVE ADMINISTRATION \
ESTABLISEES POLICY AND CO- -
ORDINATES FUNCTIONS. ‘ g

3.9%
Margy
AN su ’\\‘Iérf

GENERAL ADMINISTRATION STEMS
FROM THE EXECUTIVE OFFICE
AND IS FUNDAMENTALLY A SER-
VICE T0 THE PROFESSIONAL AND ‘
TECHNICAL PERSONNEL. _‘

* tnUtn
ey,

EXPENDITURES FOR THE FISCAL YEAR 1943

MAP SHOWING

NUMBER OF WAR ESTABLISHMENTS PROTECTED AND MONEY SPENT
IN UNITED STATES AND PORTO RICO

$
$5$%5 a\L$Au$|$ua
5$$$4$ :'s.s"".s';m. ssmEESE

$$939983939984%3

i € x A s
EENSEEEEEEEEER

$$$65%

LEGEND
PORTO RICO

$ REPRESENTS $ 50,000
- REPRESENTS 10 WAR ESTABLISHMENTS

In addition to the above, state and local health departments contriduted
$1,500,000 in the form of personnel, services, and supplies.

-5




N WAR AREAS

MALARIA CONTROL IN W

FIELD EQ
THE PROCUREMENT AND ASSIGNMENT OF PROFESSIONAL PERSONNEL is a prime requisite heavy po
of continued operation. projects
worth $2
60% of t
in use,
rubber b

MAPPING, DRAFTING, and PHOTOGRAPHY prepared 320 malaria control maps drawn
from sketches and basic field data for reproduction, over 250 graphs and
charts, and hundreds of photographs.
-
!




rime requisite

. maps drawn
raphs and

FIELD EQUIPMENT AND SUPPLIES of over 300 kinds, from entomological vials to
heavy power machinery, are necessary to operate the larvicide and drainage
projects. To conserve critical materials and to save money, surplus items
worth $250,000 were transferred from curtailed federal agencies and supplied
60% of the 54,000 pieces of larvicidal equipment and small hand tools now

in use, 62% of the 504 automotive vehicles, and 35% of the 6,300 pairs of
rubber boots.

- P S 5
In the Atlanta warehouse smaller equipment was reconditioned. Paris green
and pyrethrum insecticide were purchased at quantity prices and distributed
from the warehouse. Though much federal surplus material was procured and
distributed directly from the field points, the total weight of equipment

and supplies handled by the warehouse during the year amounted to over 500
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UNITED STATES PUBLIC HEALTH SERVICE

IN WAR AREAS

MALARIA CONTROI

MONTHLY REPORTS, SPECIAL REPORTS AND INFORMATIONAL AIDS WERE PREPARED
- l BY THE PERSONNEL OF THE PROGRAM.
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28,000 malaria smears were prepared
and sent to the Army Distributing
Center for distribution to medical
schools.

At Army request, the Public Health
Service cooperated with the U. S.
D. A., Bureau of Entomology and

Plant Quarantine in dog fly control
in the vicinity of military estab-
lishments in Florida.




ANS, PROFESSIONAL SKILL, MEN AND MATERIALS MUST PRO-

)ARED JUCE RESULTS IN TERMS OF REDUCED MALARIA HAZARD
"ROGRAM. 250,548 MAN HOURS WERE EXPENDED FOR ALL OPERATIONS.
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1,030 MILES OF MINOR DITCHING ELIMINATED 5,441 ACRES OF BREEDING SURFACE.

7,005 LINEAR FEET OF UNDERGROUND DRAINAGE WAS INSTALLED.

THE PROOF OF THE DITCHING IS IN THE DRAINING.
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GUBIG YARDS EKCAVATED MEAN BREEDING PLACES ELIHIHATED.

CONCEETE LINED DITCHES ARE MOST EFFECTIVE AND LASTING.




BEEEDING PLACES WERE ELIMINATED BY DRAINAGE; PERIODIC LARVICIDAL APPLICATIONS

WERE MADE THEREBY DESTROYING NUMBERLESS MALARIA MOSQUITOES.

POPULATIONS OF ANOPHELES QUADRIMACULATUS WERE REDUCED, THEREFORE THE
THREAT OF MALARIA WAS MINIMAL. MALARIA INCIDENCE WAS THE LOWEST IN

HISTORY.

AVERAGE OF HIGHEST SINGLE STATION COUNTS

DENSITIES OF MALARIA VEGCTORS* INSIDE PROTECTED ZONES

COMPARED TO ADJAGENT UNPROTECTED TERRITORY

1942 "Ancchelss guodiimgculatys (Southern States)
A.moculipgnnis fresborni (West Coast)

A. glbimonus (Seuth Texas)
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SUMMARY OF OPERATIONS
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1,876,607 GALLONS

LARVICIDE USED
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152,267 POUNDS

SURFACE TREATED
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198,208 ACRES

CLEARING %’4 e e
DITCH CLEANING 4,319 MILES
DITCHING 1,274 MILES

DYNAMITE USED

448,800 POUNDS

DITCH LINING PLACED
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12,534 LINEAR FEET
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7,005 LINEAR FEET
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60,009 GUBIC YARDS
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MALARIA CONTROL IN WAR AREAS
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MALARIA CONTROI

__workers in vital war industries.

INTRODUCTION

The Malaria Control in War Areas program (hereinafter referre & ¢
to as MCWA), together with the anti-malaria measures carried out by the
Army and Navy within military and naval reservations, has played a larg

.in preventing the spread of malaria among the armed forces and

Following the declaration of war, funds were allocated to the Sa o
Public Health Service for direct operation of anti-malaria measures in
war areas. Headquarters for this activity were established in Atlanta,
Georgia, in March 1942. Operations were at first restricted to an area
comprising 15 southeastern States and Puerto Rico, but subsequently 3
States adjacent to the original area were add“ed, as well as the District
of Columbia and limited areas on the West Coast.

Intensification of the war effort during the fiscal year 194)
brought ever larger concentrations of military and industrial manpower
into potentially malarious areas. Coincident with the increased need
for control activities, technical staffs of State health departments wer
rapidly depleted by transfer to the armed forces. The MCWA program was
therefore extended and supplemental personnel was hired amd trained.

The incidence of malaria in the United States at the beginning
of the war emergency was the lowest in history. The fundamental pur post
of the MCWA program was to maintain the low malaria incidence througho
the period of military and industrial mobilization. Specifically, the
enterprise was designed to control production of malaria mosquitoes and
thus reduce the danger of malaria transmission in extra-cantonment zones
and essential war-industry areas. Operation of the projects was through
the State health departments.

During the fiscal year 1943 about six and one-half million
dollars were appropriated to the Public Health Service to continue

operations started during the fiscal year 1942 and to extend control to
new_areas. The program was complementary to similar control measures
undertaken by the Army and Navy inside military and naval reservations,
Policy direction was exercised by the Atlanta headquarters office in

collaboration with the Public Health Service districts involved.

The organization and operation of the MCWA program was pre-
dicated on the concept that effective protection of the armed forces hai
to be provided with the minimum utilization of manpower and materials.
These criteria replaced monetary considerations as the determining
factor in deciding the locale and extent of operations.

The MCWA program involves close coordination of the medical,
engineering, and entomological services essential to an effective and
well-balanced malaria control program.

-3~
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Medical Services provide interpretation of morbidity and
mrtality statistics on malaria, supervision of thick-film blood slide
surveys to determine incidence of malaria in and near war areas, con-
sultation on medical malaria problems, and direction of the educational

program.

The basis of the program is the control of mosquito vectors,
particularly Anopheles quadrimaculatus. Hence, the entomological find-
ings which determine the breeding areas and the density of the vectors,
and which check the effectiveness of the control measures, are the
governing factors in the institution of new projects and the evaluations
of results. Entomological activities resulted in large financial
economies through labor curtailment, reduction in the size of areas con-
trolled, and decreased use of larvicides.

The engineer, utilizing entomological and medical data, deter-
mnes in the field the method or combination of methods best adapted to
give effective control; and by means of cost analyses, plans a feasible
and economical program. Engineering services include inauguration and
operation of control activities, selection and allocation of equipment
and supplies, and preparation and approval of engineering plans.
larviciding and minor drainage were the methods chiefly employed to
reduce anopheline production. These methods are expedient, economical,
and require minimum manpower and equipment. Major drainage was done
only where larviciding was impracticable or uneconomical, or where, at
a reasonable cost, breeding areas could be eliminated or drastically
reduced. Well-planned major and minor drainage programs have already
produced substantial savings in manpower, material, and equipment; the
effects of this work will be felt even more during the coming season.

In continental United States control within any particular area
was restricted to a radius of approximately one mile, the flight range of
Anopheles quadrimaculatus (eastern vector) and Anopheles freeborni
(western vectar ). In Puerto Rico control activities were extended over a
radius of 24 miles, the flight range of Anopheles albimanus.

In war areas where the potential malaria hazard was greatest,
commnity educational programs were instituted. These programs were
designed to aid in effecting malaria control through individual and
conmunity effort in areas beyond the one-mile control zone.

The administrative organization for this extensive program
provides close working contact between the headquarters office and the
State offices. An administrative assistant and clerical aides were
assigned to each State. Engineers and entomologists were detailed to
the Public Health Service district offices to assist the State malaria
control bureaus with the administrative and technical operation of the

program.
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OPERATIONS DIVISION

Near the end of the fiscal year an organizational change was
made which involved the establishment of an Operations Division, the
functional chart of which appears on the opposite page.

In this change the Medical, Engineering, Entomological, and
Aedes aegypti Sections, which had previously reported directly to the
Executive Office, were combined under an Operations Division for the
purpose of correlating and simplifying all the activities relating to
mosquito control. At the same time, the functions of professional
personnel procurement, allotment of supplies, and Army and Navy liaison,
which had previously been handled by a General Service Section under the
Executive Office, was also incorporated into the Operations Division.
The functions of Army and Navy liaison consist in assuming the responsi-
bility for keeping the Army Service Commands and Naval Districts
thoroughly informed concerning the inauguration, termination or progress
of control programs being operated in areas surrounding military and
naval establishments.

When this change was made, the Medical Section was also
divided. That portion of it charged with operational activities such
as epidemiological studies and blood surveys was made a section of the
Operations Division. The educational functions of the ariginal Medical
Section, such as the in-service training and visual education programs,
were transferred to the Executive Office.

This change was made late in the year and consequently the
section reports are, in some instances, based on the ariginal organi-
zational plan.

MATERIALS
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MEDICAL SERVICES

Of the three professions forming an effective malaria control
team, the medical group is concerned most directly with the actual
disease problem. The medical activities of MCWA do not involve treat-
ment of cases because in the present situation the use of drugs as part
of an emergency preventive program is not practical. Since the prophy=-
lactic action of available drugs is not sufficiently effective to make
them useful in the area covered by this program, the Medical Section has
restricted itself to keeping informed of research developments in tlis
fie ldo

The principal function of the Medical Section has been to
assemble information which would provide factual bases for appraising the
disease hazard in a particular locality. Available information and
present techniques do not permit exact knowledge of this kind. In
appraising the malaria hazard in a community, the information of most
immediate value is the incidence and distribution of malaria cases. The
chief sources of such data are statistical reports of cases and deaths,
and thick-film blood surveys of groups of the population. Such data
alone do not, however, give a clear indication of the malaria hazard;
they must be interpreted in the light of every known factor related to
malaria transmission. The past history of malaria in the area and the
cyclic nature of the disease must be considered. Another factor to be
reckoned with is extensive movements of population, such as are now
occurring. Hundreds of thousands of persons who have never been exposed
to malaria, and who may be considered "susceptibles" are moving into
malarious areas; many persons with latent infections (carriers) are
moving into areas where malaria has been absent for Years but where
conditions favorable to transmission exist. The possibility of the
introduction of new strains of the disease by military personnel return-
ing from the tropics is of major concern at the present time.

Essentially, medical information permits the designation of
areas which are potentially malarious. Whether or not such areas are
subjected to control measures is determined on the basis of the density
of the mosquito vector as demonstrated by entomological surveys. In
some borderline instances, where the potential hazard is difficult to
determine, the type of war establishment and the number of persons in-
volved become the deciding factors.

Ancther function of the medical section is keeping alert to
other mosquito-borne disease problems and keeping up generally with
progress in the field of malaria. During the year special studies were
made and reports prepared on other mosquito-borne diseases —- yellow
fever, dengue, and encephalitis.




Blood Slide Surveys

laria control An extensive thick-film survey was made during the year. The
e actual blood slide survey is the most practical and reliable method of measur-
volve treat— ing the mrevalence of malaria. Spleen surveys are of limited usefulness.
irugs as part The blood slide survey is a case-finding method which is useful in

> the prophy- determining the location of endemic foci. Another purpose of the thick-
ive to make film blood survey was to establish a base line of malaria prevalence to
1 Section has be used for comparative purposes in subsequent years.

nt i
S in tlis Slides were taken at grammar schools, the student bodies of

which included children living in areas protected under the MCWA program.

been to Most slides were collected in September and October. State and loc?l
appraising the health department facilities were utilized insofar as possible. Slides
tion and and supplies were furnished by MCWA and, in some instances, additional
nd. Tn personnel was employed to collect slides. State facilities for examin-
on of most ing the slides were supplemented by five full-time techricians stationed
2 cases. The in Memphis under the supervision of the Malaria Investigations staff.
and deaths Examination of the slides will be completed by September 1943.

g ]

;m;ag::;, Reporting systems were used which eliminated duplication and
related %0 minimized clerical work. A total of 120,934 slides were collected in 16
ea and the States and the District of Columbia. Of the 104,613 slides examined by
ctor to be the end of June, 218 or 0.21 percent, were positive. (See table I for
e Yo summary by States and map (figure 1) showing points where blood slides
been exposed were taken.) All positive cases were referred to the local health

ing into officer. Correlation studies of the results obtained are being made.
:slhzrr: The results of the blood slide survey support the conculsion
of the that malaria prevalence is extremely low, furnish a base line for future

comparison, and indicate the location of some endemic foci.

The percentage of positive slides is too low to permit the use

nation of of the survey results in evaluating the control program. Experience

areas are this year suggests that unless a marked change in the general incidence
he density of malaria occurs, next year's survey should be confined to fewer, more
vs. In , carefully selected areas, with the use of a more uniform survey procedure.
icult to

In several states, subzones in the control areas were described,

gEv0 - on an experimental basis, in terms of the variables affecting malaria
transmission. These descriptions, when correlated with blood slide survey
alart o } results, may give a clearer picture of the malaria problem in the various
y with areas. The year's work provided practical field experience for planning
udies were sound correlation studies if rates should rise sufficiently for survey
yellow results to be statistically significant in evaluating control work
directly.
=39=
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STATES NO. SLIDES EXAMINED POSITIVE NO. COUNTIES
1. Alsbama 5456 18 6 ,
2e Arkansas 2023 10 10
PR T 1293 0 - gram is th
4. Florida 6368 5 26 work be ba
5. Georgia 2925 3 n Such an ap
6. Illinois 2017 0 15 “g‘;"“%
7. Kentucky 6565 7 17 ]
8. Louisiana 2020 10 14 S ———
9. Maryland 388 0 3 ices, the |
10. Mississippi 6073 18 16 1. To
11. 1dssouri 7737 6 12 ve.
12, North Carolina 13132 12 15
13. Oklahoma 1396 4 4 2. To
14. South Carolina 4313 12 1/ th
15. Temessee 1273 0 5
16. Texas 39459 113 30 3. To
17. Virginia 678 0 3 sa:
TOTALS 104,613 218 (0.21%) 201 4. To
No. taken 120,934 No. not yet examined 16,321 Percentage positive 0.21 g
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ENTOMOLOGICAL SERVICES

UNTIES

The principal method of malaria control practiced in the MCWA pro-
gram is that of attacking the mosquito vector; hence it is essential that the
work be based on knowledge of the habits of the specific anopheline concerned.
Such an approach is fundamental in any insect control work. Entomological
Services therefore have been provided for the purpose of gathering and inter-
preting entomological data for use in guiding mosquito control operations and
evaluating results. On the basis of the information provided by these serv-
ices, the MCWA program was able to effect the following procedures:

1. To limit control work to those localities where density of the
vectors was sufficiently high to constitute a malaria hazard,

2. To limit work in such areas to the specific breeding places of
the species involved.

S« To limit the frequency of larvicide application so that unneces-
sary work would not be done.

4. To determine the effectivenes: of routine control operations so
ve 0.21 that supplementary measures or revised procedures could be insti-
tuted immediately when indicated.

The benefits to the control program from adequate entomological
services have been numerocus and varied. Projects of little or no merit which
were undertaken in the initial rush of organization have been decreased in
size or terminated. New projects are not undertaken in areas where sufficient
Justification camnot be established; in doubtful cases the area is kept under
entomological surveillance until a decision can be made. Savings resulting
from this type of analysis have ranged from $10,000 where small projects were
concerned to $100,000 or more where large operations were involved. When the
order of April 1942 was received, allotting a definite manpower quota to the
; MCWA program, the entomological records of conditions in all the areas where
) projects were under way or contemplated provided a valuable guide in deter-

: mining equitable distribution of the manpower allotment.

The vectors of malaria against which control has been undertaken
are Anopheles gquadrimaculatus in the southern States, Anopheles freeborni on
the Pacific Coast, and Anopheles albimanus in Puerto Rico snd the lower Rio
Grande Valley. Specific control of these anophelines is possible because
their habits are rather well known as & result of investigations during recent
years. Although the habits of these three species differ to some extent, for
the purpose of this report only those of Anopheles guadrimsculatus will be con-
sidered.

Anopheles guadrimaculatus is essentially a pond breeder, preferring
rather quiet, neutral or alkaline waters containing an abundance of protective

vegetation or floating matter. Although it is possible to classify breeding
= waters on the basis of various environmental factors, it has not been found
advisable to attempt such a classification for control purposes. Rather, the

S
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pheles guadrimaculatus density can also be gauged by the use of mechanical

.7 specific guadrimaculatus breed-
\ ing areas have been determined
| by intensively searching for

Lyl larvae in all likely breeding
it waters (figure 2) and identify-

ing any larvae found. This

survey work is done, not once,
¥ but periodically throughout the

! gseamson in order to make certain

that all active anopheline breed-

¢ ing places are known.

Anopheles gquedrimaculatus
adults rest during the day (fig-
ure 3) in such haunts as barms,

privies, and hollow trees, where cool, dark, quiet conditions exist. The num-
ber of mosquitoes found in such places gives a reliable index of their density
in the surrounding area, and thus provides a means of gauging the effective-
ness of the control work in decreasing the adult anopheline population. Counts
of anophelines, therefore, are made periodically in such resting places. Ano-

light traps or by supplying and keeping under surveillance artificial resting
places; both of these methods have been used to a limited extent in this pro-

gram,

As the flight range of Anopheles quadrimaculatus under ordinary con-
ditions is limited to about one mile, it is necessary to control breeding only
within a one-mile radius of the area in which protection is desired. There-
fore, in organizing projects for control or survey purposes the first step is
to find all actual or potential breeding areas within a one-mile radius, de-
scribe them briefly, and locate them on maps SO they can be found easily for
subsequent examination and
treatment when necessary. A e r———— ST
typical set-up for entomo- TN : - P — S
logical inspection in a comn-
trol zone is shown in figure
4.

sy v
- - "

On this map the
breeding areas and the points
at which adult index records
are made are shown by numbers
and letters enclosed within
symbols. Each of these pointe
is usually a "station." It E
will be noted that each sta- i .

t 1 ' R
ion number is followed by Fig. 3 An Anopheles Resting Place

e
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Figure 4

letter, A, B, C, D, or E. These letters are used to indicate roughly the
location of the station in relation to the protected establishment.
stations are those inside or within 1/4 mile of the protected zone; "B,"
1/4 to 1/2 mile; "C," 1/2 to 3/4 mile; "D," 3/4 to 1 mile, and "E," more
than 1 mile distant.

A series of forms was devised for reporting the results of entomo-
logical inspection work. Form M-1 (figure 5) is used by the inspector for
recording his daily observations at the breeding places inspected. Station
or location mumbers are shown in the left-hand colum. The second column
is used for any specific information about a station showing a condition
other than normel, such as "dry," or "flooded." Station deseriptions are
not placed on each report, since a 1ist of these descriptions is kept on
file for reference. The third column shows the last date when larvicide
was applied at each place. The larval collections made are recorded in the
remaining columns of the form. Inspections are made two to three days after
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treatment, when small larvae usually can be found at each active breeding
place. The finding of large larvae or pupae indicates that the previous
larvicide treatment was ineffective and that another application should be
mede at once. It is the inspector's duty to cover adequately the area be-
ing examined and report his findings in multiples of ten dips in order to
allow for uniform summarization of records.

Abundance of adults in the resting places is reported on Form M-2
(figure 6), which is also a daily report form. In the first column the
number of each observation station is given together with the letter A, B,
C, D, or E, which designates the station location in relation to the war
gstablishment to be protected. In the second column the type of the station
is shown; "NRP" indicates a natural resting place. Barns, stables, privies,
and the space under bridges and buildings, are the types of stations most
frequently used. "ARP" indicates an artificial resting place, such as a
box or keg. These are used when natural resting locations cannot be found.
Fhen light traps or animal traps are used the collections are designated as
"LT* and "AT," respectively. In the remaining columns of the form the num-
bers of the different species of anophelines found are shown by sexes. The
pumbers of mosquitoes other than anophelines are reported in the last column
as a matter of general interest.

The inspector gives & copy of the Forms M-l and M-2 to the area
supervisor at the close of work each day and points out to him the areas
where important breeding is occurring or where adult densities are high. A
logical interpretation of the reports illustrated in figures 4 and 5 would
be that adequate control is being maintained. These reports show that the
larvae are not reaching maturity in the control zone and that the adult ste-
tions within a 1/4 mile of the protected area (stations 1, 2, 4, and 6) have
inconsequential numbers of guadrimsculatus adults. The adult mosquito densi-
ties in the B, C, and D stations should represent an infiltration of mosqui-
toes from outside the area under control, while those at E stations, if lo-
cated at a sufficient distance from the control area, indicate more or less
normel mosquito densities for the locality.

At the end of each week the inspector transfers the data from his
k-1 and M-2 forms to summary forms M-3 and M-4 (large forms with the same
headings as M-1 and M-2) and arranges the records in consecutive order. He
forwmards these with any specimens needing identification to the State MCWA
headquarters. Here the records are reviewed and completed by the addition
of identifications, and coples are made for the area, the State and the
Public Health Service district office files. This system keeps the various
offices advised of conditlions in each area.

Because of the large number of official inquiries concerning con-
ditions on MCWA projects, it is necessary that the headquarters office be
kept currently informed of the status of each project. To accomplish this
a franked postal card report, Form M-7 (figure 7) containing selected ento-
mological data from each zone is prepared and forwarded to Atlanta by the
inspector at the time that he prepares the M-5 and M-4 forms. .

~45-

Sy




Form M-7 has spaces for reporting the numbers of guadrimaculatus
and other vectors found in five "special index 'A'" stations. These adult
natural resting stations have been carefully selected as representative of
the protected area. These same stations are reported each week so that a
continuous record of the fluctuation of densities will be on file in the
headquarters office. In addition, the highest "quad" counts in A, B, C, D,
and E stations are recorded on the card so that general conditions through-
out the locality will be known. Space is also provided on the card for rec-
ording information about anopheline breeding conditions which give an idea
of the efficiency of control operations. After summaries of the data con-
tained in the M-7's are made at the headquarters office, copies of these

FEDERAL SECURITY AGENCY
U. S. PUBLIC HEALTH SERVICE—MALARIA CONTROL IN WAR AREAS

WEEKLY ENTOMOLOGICAL REPORT
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Figure 7

forms are forwarded each week to Army Service Command headquarters for info
mation and comment.

No attempt has been made to establish arbitrarily a definite thresh-
old of guadrimaculatus density as determined by numbers occurring in natural
resting places, by which to judge the adequacy of control work. Rather, the

effectiveness of the work in any area is gauged by conditions inside a contn

zone compared to those in similar environments outside. An exception to th
is in Puerto Rico where uniform animal bait traps are used and where collec-

tions of more than five adults per trap per night are considered indicative
of inadequate control.
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In determining the need for anopheline control around war areas in
the States which comprise the malaria belt, the presence of even moderate
mumbers of Anopheles guadrimaculatus in and about the war establishments is
‘taken as justification for control, whereas, in areas outside the malaria
belt, the presence of the same or even greater numbers of this species is
not considered cause for alarm. Under the latter conditioms it 1s usually
recommended that the erea be kept under close observation but that no con-
trol work be undertaken unless there is evidence of malaria transmission
or & noteble increase in guadrimaculatus prevalence.

A number of places are under surveillance at present where, on ac-
comt of previous malaria history, there is a possibility that malaria may
become epidemic. There is also the possibility that new streins of the
perasite may be introduced by returning troops or war workers. In cases
of this kind, careful surveys are made in order to have information avail-
able for immediate use if control work should become necessary.

Effectiveness of the MCWA Program

Entomological records received during the 1942 breeding season indi-
cate that MCWA control work was effective in satisfactorily reducing the
dénsities of Anopheles guadrimaculatus in approximately 92 percent of the
yar establishments protected by the MCWA program. The remaining 8 percent
showed periods during the season when anopheline densities were considered

" to be sufficiently high to create a potential maleria hazard.

This 8 percent was distributed generally throughout the malaria belt
in 12 of the 19 states in which work was undertaken, which indicates that
the failures were caused by local difficulties rather than by general mis-
understanding or technical failures in any one State. Furthermore, the stand-
ard of satisfactory control is based on the scarcity of anophelines through-~
out the entire protected area, and therefore dangerous densities in any one
portion would cause the entire zone to be designated as unsatisfactory.

In the main, the failures fell into two categories: (1) Poor tech-
pique such as inefficient larviciding and inspection, and (2) unavoidable
cases such as (a) overwhelmingly large breeding areas involving difficult
control problems, e.g., rice fields, extensive impoundments, and flooded
areas caused by abnormal rains; (b) delay in starting of control, and (e)
the necessity for major drainage operations for adequate control.

Quadrimaculatus densities throughout the 1942 season, in those zones
yhere continuous comparable records are available to indicate conditions out-
side as well as inside or adjacent to the protected war activities, are il-
lustrated in figure 8. Here it is shown that at the beginning of the season
the densities were higher inside the protected areas than outside, but that
s the control work progressed and all the troublesome breeding spots wers
located, the inside densities were maintained at a low level for the remain-
der of the season. It is particularly significant that inside demsities did
not reflect the considerable rise which occurred outside during the late
fummer .
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Reports received to date for the 194% mosquito season (May-June)
dicate somewhat higher average vector densities in control areas than du
the corresponding months in 1942. The percentage of zones in which satig
tory control is being maintained, however, stands at about 94 percent, ¢

slightly higher than

for the 1942 season. The same observations as made

DENSITIES OF MALARIA VECTORS* INSIDE PROTECTED ZONES
COMPARED TO ADJACENT UNPROTECTED TERRITORY

14—
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the 1942 records concerning the distribution of unsatisfactory zones and {

reasons for the high densities of mosquitoes present apply equally well t
these early 1943 season records.

Special Entomological Survey Work

At the request of various war agencies special entomological surmw
were made during the year at war establishments in various parts of the «
try. The chief purpose of this work was to determine the abundance of th
malaria vector, quadrimaculatus, and whether or not it was advisable for

to institute control.

Further work of this nature around a number of no

ern war locations is planned for the coming summer, particularly at Army &

Navy hospitals where t

roops returning from tropical countries are quarters
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In New Englend during 1942, at the reguest of the Surgeon General
of the Army, such surveys were made at Portland and Presque Isle, Maine;
Chicopee Falls and Ayer, Massachusetts; Portsmouth, New Hampshire; and
Narregansett, Rhode Island. In all of these areas very little evidence of
hazardous densities of guadrimaculatus was found, the mosquitoes causing
concern being of the pest varieties. Ayer, Massachusetts, is reported to
have a malaria history, and because of the importance of this war area, and
the presence of an Army general hospital, further survey work will be under-
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ZONES taken during the 1943 season.
TORY
suthern States) At the request of the Surgeon General of the Navy, detailed mosquito
st Coast) surveys, including plans and estimated costs for control work, were made
around the following places:
Potomac River Navel Command (Md. and Va.) Philadelphia Navy Yard (Pa.)
New River Marine Bese (N.C.) Cherry Point (N.C.)
Banana River Naval Air Station (Fla.) Key West (Fla.)
Parris Island Marine Base (S.C.) Charleston Navy Yard (S.C.)
Corpus Christi Naval Air Station (Texas) New Orleans (La.)
~
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ENGINEERING SERVICES

The malaria control engineer, utilizing entomological and medi-
cal data, decides on the method of attack, puts it into effect, and

furnishes the technical supervision necessary for the successful conduct
of the work. In the MCWA program, the functions of the Engineering Section

are:

1. To make the necessary engineering surveys.

most feasible and economical plan of operation.

£ 2. To decide on the
» 3
g E -_5_5, - 3. To initiate control work.
=3 g
. ‘: 2 < 4. To guide the control operations so that they function
E& T:? E 3 efficiently and effectively.
e s 5, To handle, at the area and State level, the operational and
}& =, executive details necessary to the smooth functioning of the
3 program.
e © &
g &3 During the fiscal year 1943 the methods generally used for con-
& gg g = trol of malaria in territories adjacent to Army, Navy, and industrial war
e B establishments were: (1) Destruction of mosquito larvae by larvicides;
$128% (2) elimination of mosquito breeding areas by drainage or filling; and,
-: 2 ’; z : (3) killing of adult mosquitoes by spraying.
© 3

Project proposals, originated by State health departments,
covered three types of activities:

1. Larvicidal and minor drainage projects which utilized periodic
larvicidal applications to control production of the malaria
vector. Minor drainage and clearing operations incidental to,
and necessary for, the efficient operation of the larvicidal
program were performed as part of these projects. TWhere
insecticidal spraying for the control of engorged adults was
utilized, it was included under this type of project.

2. Major drainage and clearing projects which depended on drainage,
clearing, or filling as the major factor in achieving control

of anopheline breeding.

3, Inspection projects in which no larvicidal or drainage work
was indicated at the time but for which entomological and/or
medical observation were deemed necessary to determine whether
control should be instituted. Inspectional services varied
from regular routine inspection at weekly intervals to

occasional inspections.

The application of larvicides is the primary method of control
used in this program. Although this is somewhat contrary to the usual

CALIFORNIA
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practice in normal malaria control operations in which main reliance is
placed on control by drainage and filling, the emergency nature of this
program and the temporary character of most of the war establishments
being protected, made it advisable to use larvicides to control anopheline
production where effective control could be achieved by such measures.

Larvicidal Operations

Petroleum oil and paris green were the two larvicides most
commonly used, although some pyrethrum emulsion and phenol were employed.
During the year 1,876,607 gallons of oil and 152,267 pounds of paris
green were used. Since paris green dusted on the water is toxic only to
anophelines, while oil kills all mosquito larvae, oil was more generally
used. Table 2 presents data on the amounts of larvicides used and the
extent of cumulative water surface treated by individual States.

T !
TAYLE II MCWA LAFVICIDE AND MINOR DRAINAGE PROJECTS FTECAL YEAR, 19!;, ’ -
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& Late in August
# 1942 it became necessary to
. larvicide approximately

% 3,500 acres of prolific A.

. quadrimaculatus breeding

area within flight range

of important war establish-

7 T ments near Washington, D.C.
¥ e —y This breeding occurred in

» the water-chestnut infested

' areas of the Potomac River

and its tributaries. The

dense growth of this plant

Fig. 9 Power Duster in Operation (5 H.P.)

precluded power spraying or dusting from boats., It was therefore decided to
control this area by means of airplane dusting with paris green. Operations
were conducted at Pohick Bay, Accotink Bay, Dogue Bay, Gunston Cove, and
Holloway Point. Dusting was started on August 20 and completed on September
26, During this period a total of 19 tons of paris green mixture was used.

MAP SHOWING REGIONS FOR AIRPLANE DUSTING
AND AREAS OF OPERATION---©

AREAS OF OPERATION---0

NEWPORT, ARK.
WALNUT RIDGE, ARK,
NEW ORLEANS, LA.

Fig. 10 Airplane Dusting Regions

GREENVILLE, MISS.
MEMPHIS , TENN.
POTOMAC RIVER
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After the inauguration of this control work, quadrimaculatus densities
rapidly declined.

Preparations have been made to use airplane dusting more
extensively during the 1943 season. The malarious areas of the United
States have been divided into four regions and contracts made with
commercial airplane dusting companies for work in three of the four
regions (figure 10). No bids were received for work in region 2, but the
States included are on the northern fringe of the malarious belt where

e =" v i T
i Th) ( ,:g%_m,)ﬂ“v’?‘%g?

Fig. 11 Airplane Dusting on Wolf River Backwater,
Memphi s, Tennessee

By June 30, 1943, four airplane dusting projects were in
operation. These were located near New Orleans, Louisiana; Newport,
Arkansas; Walnut Ridge, Arkansas; and Greenville, Mississippi. Operations
will begin during the first week of July, 1943, in the Potomac River water
chestnut area and on another project near Memphis, Tennessee.

Minor drainage and clearing operations incidental to the
prosecution of larvicidal control were carried on with the same personnel
used for spraying and dusting. Breeding areas were kept under close
inspection and only places actually breeding "quads'" were larvicided.

A variable number of man-hours not needed for vicidal or clearing work
was available each week and was utilized for the digging of relatively
small, open earth ditches which served to reduce the magnitude of the |
breeding area. ‘
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Fig. 12 Sample Progress Report
Larviciding and Minor Drainage

During the fiscal year
1943, 1,090 miles of minor ditching
were completed, resulting in the eli-
mination of 5,441 acres of breeding
surface. The substantial saving of
manpower and critical materials
resulting from this work enabled MCWA
to undertake control measures without
increased appropriation in the many
new or enlarged areas which required
protection.

In addition, 3,975 miles
of stream and ditch banks were
cleared and 11,671 surface acres
were cleared of aquatic wvegetation.
Data concerning the minor drainage
work done in the various States
during the year is presented in
Table 2.

Major Drainage
Major drainage projects

are classified as follows, in order
of priority:

Class A. Projects in areas where drainage is necessary for adequate

control.

Class B. Projects in areas where larvicidal control may be adequate
but 1s expensive, and where drainage is more economical,

Class C. Projects in areas where larvicidal control is adequate
and economical but where drainage is part of the long-
range control program and where local conditions warrant

drainage work.

Major drainage was limited to those areas where effective control
could not be achieved by larviciding and where the cost of effective
larviciding was so great that drainage was obviously more economical. Such
work was not undertaken where it would result in competition for essential
industrial and agricultural labor, or for critical equipment.

Before major drainage projects could be instituted, it was
necessary that mroject proposals (figure 13) be submitted supported by a
plan and profile (figure 15), a quantity estimate (figure 14), a statement
of status of easements, a concise project narrative, and clearance from

other Governmental agencies involved.
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8—Non-Labor Costs:

(2) Equipment
Cars._2 @ $4/day 50 day‘s 3......hm...00__...._..._
Trucksd @ $5/dsy 50 days 250400
Concrete Miun.___]_-__,.@ $4/day 10 daysu_hO-.QQ__
Rubber Boots_u_z_g..@ $5 /pair _,..lQO_!.QQ. .....
Small Tools.__30 . men @ $5/man 15000
,}' Total Equipment Cost $ Q!IQ 00 7
(b) Materials and Sudpliu
Cement 200 __ox. @ 3 1.0fx $.270.00
| Sand 3Q__c. y. @ sl .SQC. y- s o R o 8
: Gnr:l..sp.._._c. y. @ $2 .25’.:. y. _6,.215_0
3 Gas and Oil (Lump Scm) lQ.OQ-OQ ...............
Office Supplies (Lump Sum) 200'00_._ ——
Contingency Fund JQ_.. men @ $1/man O o
Total Cost Materials and ,S;lp $ 1607 .50
¢) Other Non-Labor
O e na Miinsemane of Eavi +.200.00
Total Other Non-Labor Costs 7 s 200 200
(2) + (b) + () TOTAL NON-LABOR COST  $2747.50
9—Estimated duration of project ... el T months.
Page 2 of 2

Fig. 13 Sample Portion of Project Proposal




— Malarie Control in War Areas
U.S. Public Health Service

QUANTITIES ESTIMATE
ek FOR WAJOR DFALNAGE PROJECT FROPOSAL

e State
Project-Alba 4

dlbeny #4
Date of Propossl = Jan. 1, 1943
Feel Unit No._ 1

1. New Ditching:
S Ao HBADA & o « o s = 20+ 00 TAn, Fte
200 Cu, Yds.
T Be Muchine . « o o ¢ o « Lin. Ft.
= — Cu. Yds.
— C. Dynamite « « « &+ & + +» 500 Lin. Pt.
780 Cu. Yds.

2. Ditch Lining:
A, Monolithic « & « » « « 100 Lin. Ft.
Be Pre-cast « o « « o 4 & Lin. Ft.
L Coe MBmODIYy o « ¢ o o o «

e 5. Underground Urains:
Ae Til® o o o ¢ o o o« « __ Lin. Ft.
B. French « « ¢« « « « » - £00 Lin. Ft.

ob D

Tnis job consists of the construction of 600
— lin. ft. of French drain together with consideracle
clesring. The swamp is located at the south end of
Cemp Qued and the ditch runs through part of the
reservation. That portion of the diteh which runs
== through the reservation aujacent to the berracks is
to be lined. It is estimated that this ditch will

" drain a 20 ecre swamp into the Chicugo Creek and
thus entirely eliminate larviciding operations. The
= swanp is locuted approximetely 400 feet from the
barrecks area.
Eapements:

All pecesecry eusements heve been secured en
are on file in the State Heulth Department.

Fig. 14 Sample Quantity Estimate Sheet

Firm Gray Loam - — iy el ——— E = 4 ]
Y 1RO A ®ta PO SO0 'e &g 27 00



9—Estimated duration of project Y AT e A A1l necesscry eusements hive been secured er
PEY months are on file in the State Health Department.

Page 2 of 2

Fig. 13 Sample Portion of Project Proposal Fig. 14 Sample Quantity Estimate Sheet
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Fig. 26 Essentials of a Malaria Control Map
Although the States usually complete the necessary maps, the headquarters office has prepared in
exigencies approximately 360 maps from source material furnished wholly or partially by the States.
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MALARIA CONTROL 1N WAR AREAS Stase Semple hzed for mjor d.raimge 'm‘k. m fOr dj-gg:
oo Mugmesme o average of 2,205 WPA employees were B

engaged in this work under the tech-
nical supervision of MCWA personnel. Oklahoma

PROGRESS REPORT—MAJOR DRAINAGE AND CLEARING

A T Sl TR I L & e A considerable number of drainage ! were blo
S N D (o 4 .t w s projects were completed; a few, not floated :
b i e = w _ finished when WPA ceased operations, msny sma
& b e o s were completed with MCWA personnel. B & o of
it v ey g Ao L 140 T ) Imicid
3. Dhach Laing Placed :mxz ’l;& % H&nd hbor’ dy'n.amte’ a.lﬁ mimn
P R P s ™ s BT draglines were used for drainage largest
€ Vst D Tttt e e WOrK. Gemerally, drainage was other de
7, Fill (sreal5,000 -qn.::?:r:‘. : N2 ] foected by means Of omn ear'th lwroﬁm
e = ditches. This method was used Was remo
® Sodding or Seeding & Sedding, suare feet 150 )
l b Svdog re fot . "  because the work was of an emergency|
R s ¥ ¥ - npature and required a minimum of
| 1 ot (i g i gty s __ws__labor and materials. Furthermors, ‘structic
| n ms?::u:::n;;:‘-:::‘::md. S L ,.CM_-:: m Of the war establis}lmnts are mgrm
e i oy o g o # ™= of a temporary character. | economy
I AEMARKS” 130 Lin.ft. of precast sonerwte sad 75 Ua.ft. of brick sad morter ‘
! ST T g The use of concrete, brick
‘ BTN e T o or masonry inverts was restricted. needed f
P i o smwnusamrnmame . Syuch durable ditch linings were used I8an bla:

only where:

that dyr
year.
! Fig. 16 Sample Progress Report by the

Major Drainage and Clearing.

9 a. The grade was so flat that a
1 smoothly lined ditch was \
‘ necessary for proper functioning.

jon of «
the con:

linear :

It b. The grade was so steep that 4
' ditch lining was necessary to
prevent erosion or scouring.

c. The ditches formed part of the
| control system of a permanent

1 establishment, town, or other
commnity where malaria control
will be required after the war
and where the materials for the
ditch lining were contributed
loc a.l]y .

B
P f ¥
|

On a number of major drainage
projects, machinery and power equipment
' were used for construction of main outlet
i channels. In most instances, draglines

17 Dragline Ditching
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and other heavy construction machinery were employed on a rental basis.
Some equipment of this type was secured by transfer from other federal
agencies. In some instances the War Department supplied heavy equipment

' for digging the main outlet canal in extra-cantonment zones.

During the spring of 1942 a disastrous tornado hit the Pryor,
Oklahoma, war area, destroying houses and uprooting trees, many of which
were blown into Pryor Creek. Subsequent heavy rains flooded the areca and
floated many more trees and much debris into the stream, thereby causing
mny small impoundments and creating "quad" breeding places within the
tom of Pryor. Attempts to control breeding through the application of
larvicides during the 1942 season were not completely effective. Power
equipment was utilized on this project. By using snatch blocks, the
largest logs were removed from the stream bed. Many of the stumps and
other debris were removed by dynamite. The length of the stream was
approximately 8.6 miles, from which a total of 49,000 cubic yards of drift
was removed and burned. The breeding places were eliminated.

Dynamiting is known to be an economical method of ditch con-
struction in suitable situations. The use of this material in the MCWA
program has been encouraged wherever applicable, because of the speed and
economy with which it can be utilized.

Dynamite is readily available and little skilled labor is
needed for its use. Depending on soil conditions, a crew of 3 to 10 men
can blast from 750 to 3,000 linear feet of ditch per day. It is expected
that dynamte will be used even more extensively during the next fiscal

year. The efficiency and economy of dynamite ditching is clearly illustrated
by the following examples:

In July, 1942, the first MCWA dynamite project for construct-
ion of ditches was started at Pine Bluff, Arkansas. The project involved

the construction of 12,000 linear feet of dynamite ditching and 1,500
linear feet of hand ditching.

Approximately 18,000 pounds of 50 percent
nitro-glycerine dynamite
were used on the project.
The cost break-down at the
completion of this project
showed a unit price of 38
cents per linear foot of
ditch and 29.2 cents per
cubic yard of excavation.
A considerable amount of
clearing and incidental
work which is not ordinarily
encountered made these unit
costs somewhat higher than
usual. The cost of hand
ditching would have been
. about one dollar per cubic
~ yard,

Fig. 18 Dynamite D:'Lt.ching




An interesting example of malaria control drainage was provided
by a situation at Jerome, Arkansas. Directly across the highway from the
Japanese Relocation Center was a 233-acre impoundment known as Ward's
Brake. The entire area was a potential quadrimaculatus breeding ground.
Due to the unusual condition of the lake (shown in figures 19 and 20) it
was extremely difficult, if not impossible, to control breeding by larvi-
cidal measures. The only feasible methods of control were by airplane
dusting or drainage. Investigation indicated that drainage was the most
practical method of control.

The project was started on January 18 and completed on May 3
by the use of a dragline and dynamite. The Job consisted of removing
53,774 cubic yards of earth by dragline at a total cost of 16,362, and
the construction of approximately 15 »000 linear feet of dynamite ditch at

a cost of approximately $3,665. Figure 20 is a picture of Ward's Brake
completely drained.

At Miami, Oklahoma, a ditch 4,650 linear feet long, 3 feet deep,
6 feet wide at the top and 2 feet wide at the bottom, was constructed with
dynamite in only two days. An average of 1.33 cubic yards of earth were
moved per pound of dynamite.
|

A major drainage project was started by the WPA at Walterboro,
South Carolina, in November, and in January a dragline was assigned to .
this project. By the end of March only 13 miles of ditch had been
completed. Test shots indicated the feasibility of completing the pro ject
with dynamite, and blasting was started in April. ~ Two months later the
project was completed. It would have required about eighteen months to
finish the job with the small dragline available.

Another drainage project for the control of about 1,500 acres
of breeding area located near Norfolk, Virginia, was completed with
dynamite at a total cost of approximately $8,000. The cost of doing this
Job with power equipment had previously been estimated at $80,000,

During the year 448,800 pounds of dynamite costing $55,671
have been used on projects operating in Florida, Alabama, Arkansas,
Kentucky, South Carolina, North Carolina, Virginia, and Oklahoma,

Prior to November 1942, underground drainage was rather loosely
included under the general term "drainage" in drainage progress reports.
Since that time this activity has been reported separately. From January
1 to June 30, 1943, 7,005 linear feet of underground drains were con-
Structed. With the increasing shortage of manpower for larvicidal work
and ditch maintenance, it is expected that underground drainage will
become a considerable factor in the program for the fiscal year 1944.

Underground or French drains are easily constructed and well
adapted to the MCWA program. Satisfactory drains may be constructed of
tile, brickbats, rock, gravel, or poles, all of which are covered by a
layer of leaves, straw, or other filter material and backfilled with
earth (figures 21 and 22). Properly constructed drains of this type are
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Fig. 19 Ward's Brake - 233 acres of Anopheles quadrimaculatus
breeding area located 600 feet from the main entrance of

a Japanese Relocation Area - Jerome, Arkansas
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BACK FILL —#

-FILTER
(Leaves or Pine Straw)

ROCK FILTER

Fig. 21 Underground Tile Drain

BACK FILL =

0/ FILTER
(Leaves or Pine Straw)

POLES —

Tig. 22 Underground Pole Drain

lowest portions of swamps and ponds can be
filled to ditch elevation, thus making it
possible to drain the area effectively.

inexpensive to install and requ
1ittle or no maintenance. Some
systems of this type have been
reported to give satisfactory

service after more than 30 year
of use. These systems are parti
cularly efficient in eliminating
swamps and marshes produced by
seepage outcrops, for subdrainiy
concrete inverts and open earth
ditches, stabilizing ditch banki
draining marshes caused by
springs, and providing outlets i
overflowing artesian wells. A
they are often more acceptable &
property owners than are large
open-type ditches. :

Elimination of mosquif
breeding places by filling has
been effectively utilized in the
MCWA program. In several in-
stances municipalities have
assisted MCWA crews in this wo
Street sweepings, tin cans,
garbage, and other refuse can bt‘
used to great advantage for this
work when utilized in conjunctis
with major or minor drainage
projects. For <xample, the

At Jefferson Barracks, Missouri,
when efforts to drain a six-acre sink hole
just outside the reservation failed, written
permission to attempt vertical drainage was
secured from the Sanitary Engineer of the
State health department. A vertical shaft
was sunk and in a relatively short period of
time effective drainage was secured. The
cost of this project to MCWA was only $770.
The military authorities furnished approxi-
mately $1,000 in cash, material, and labor.

At Jerome, Arkansas, during the

construction of the ditch to drain Ward's
Brake, it became necessary to lower the
elevation of a monolithic culvert since its

=52

Fig. 23 Hydraulic Jack and
Deadman - Jerome, Arkansas
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Fig. 25 Culvert Jacking Project Completed - Jerome, Ark.
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flow line was 5.8 feet above the proposed grade. Because it was not possi-
ble to dig up the roadbed, it was decided to use a hydraulic jack to force
a 24" x 42' steel culvert through the roadbed underneath the monolithic
culvert. A concrete headwall was constructed on both sides of the culvert.
Although flood waters and the presence of old concrete under the floor of
the culvert added to the difficulty of the job, the total cost of the
operation was $548, of which $370 was for labor and 3178 for material.
Figures 23, 24, and 25 show steps during construction.

During the fiscal year 1943, 6€ major drainage projects were in
operation in 13 States and Puerto Rico. About 184 miles of new ditch were
constructed, 77 percent by hand, 18 percent through the use of dynamite,
and 5 percent with draglines. A total of 1,257,104 man hours of labor were
expended on major drainage projects. A tabular summary on the major
drainage program by States is presented in Table 3.

TABLE IT1I ¥OWE MAJOR DRAINANT PRCOJECTS FTEIAL YEAR, 1943

; 711 Diteh Lin'ng 'nd~ ~ground
STATE HMax Lrum Clearing Cizpnnel or Hew Ditching 1 h L
¥o, of arush:ns Iitch Zlecaning Iin.Pt. = I}a.td = Drnien

¥ Lin.™t Hand Yachine Dynamite - £q."t. Lin.ft. Lin.Ft.

Projects fieres

7,868 €3, 6E8 - 10,004 i e -
30,139 22.91'5 --= | 60,295 -am --- 62
2l EGD e - L%,000 - - i e
35,019 1c,82% - - - e — i

Alsbama
Arkansas
Florida
I1linois

2 - 1,682 —— — -

2188 10 EE i b2 | 1,5l 1,690
1,10 S i < S
1,067,297 211, 35,000 2hh : 12F 237

Kentucky
Kisslselpol
Rissouri

Worto Cerollne

FeniE W

Oklahoma
Fuerte Firo
Zouth Carolina
lennessee

7,27 ,63 e 22,576 13 - =5 aws
13,250 - 39 e 3
196,803 170,312 £,100 32,740 ¥ £,2l1 L, 642
10,700 13,367 ——— — 1,275 ——

,E10 30,106 3,689 -—— - [
ZJ;.E‘;Z 15,297 - 1,960 - 3,376 166

Total 55 1,524,602 735,646 | LL,7E9 | 187,6LL 12,53 1,257,100

- -
N WS PO

Texas
Virginis

Insecticidal Control

Throughout the 1942 malaria transmission season, a program for
destruction of adult Anopheles quadrimaculatus was conducted at Stuttgart,
Arkansas, where this vector was breeding abundantly in the extensive rice
fields. Since ordinary control methods applied to this large area would
have been excessively expensive in relation to the number of people to be
protected, it was determined to institute a program of house-to-house
spraying on an experimental basis. The houses were sprayed twice weekly
with a pyrethrum spray. The aim of the program was to kill engorged mos-
quitoes during the parasite development period, thus preventing possibility
of malariz transmission. This project is being repeated during the 1943
breeding season.
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MCWA IN PUERTO RICO

the MCWA program in Puerto Rico was estab-
Public Health Service District No. 6 in
collaboration with the Tnsular health department. MCWA integrates with the -
Army and Navy in the joint planning of intra- and extra-reservation control
activities. Through this cooperation there is available to the MCVWA progran
the military equipment, materials, office space, quarters and mess facilities

The administration of
1ished under the direction of the

ects in the extra-reservation area

The WPA operated drainage proj |

under MCVA supervision. Larviciding at some of the military bases was
staried by the Insular health department as far back as 1940. The equipment
and some personnel of that department were assigned to the MCVA early in the

program.

The malaria problem in Puerto Rico is more complex than it is in|
the States. The mortality rate for 1941 was 124.9 per hundred thousand ‘
population. The principal vector, Anopheles albimanus, has considerably
different habits from Anopheles quadrimaculatus. Tt transmits malaria
throughout the year. It breeds in almost all types of habitats not only in

ponds, swamps, marshes and ditches, but also in the edges of running streams,‘

hoof prints, cart tracks, seepage areas, ground pools, brackish waters, and

even artificial containers. Consequently, the scope of control work against
Anopheles albimanus is much greater within similar sized areas than is

necessary against Anopheles quadrimaculatus. Because it has a greater f1ight
range, the areas under Tarvicidal control extend 2% to 3 miles beyond pro-
tected areas and are at least / times as large as in the States.

Tactical and strategic considerations rather than environmental
health hazards determine the locations of military bases. At present there
are 10 MCWA projects operating in Puerto Rico for the protection of 21
military and naval establishments. Although the majority of military popu=
lation is protected against the malaria hazard, a minority has temporary
duty in many unprotected places. It is within this minority that most of
the residual malaria occurs among the military population.

The anticipated life of some of the reservations is temporary
or uncertain. Accordingly, larviciding, the chief method of control, is
supplemented by major and minor drainage, where adequate reduction of
anopheline density camnnot be obtained by other means. Paris green has been
the principal larvicide. In some cases it was necessary to resort to air-

plane dusting.

Since natural resting places have not proved suitable for
determining Anopheles densities in Puerto Rico, animal baited traps were
used primarily. Experiments were conducted which show that suction light
traps are adaptable to this purpose and may be used where electric current
is available. The density of Anopheles albimanus during 1943 was only 3
percent of that recorded for the 192 season, For June 1943, at four of
the more important military establishments, the incidence of malaria, in-
cluding relapses, was only about 20 percent of the same period for 1942.
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ADMINISTRATIVE DIVISION

ADMINISTRATIVE ORGANIZATION

ADMINISTRATIVE
OFFICER

PROGUREMENT AND MISCELLANEOUS GENERAL PERSONNEL AND
suppLY SECTION | | AGCOUNTS SECTION SECTION ACGCOUNTS SECTION

=il = WEE fio- | gy 2 U5
L[Ju [l | =Rl [ ) | ] = ]

& PROPERLY COORDINATED ADMINISTRATIVE ORGANIZATION MADE POSSIBLE EFFECTIVE MALARIA CONTAOL OPERATION 4,000 MEN
RECRUITED AND TRAINED .. OVER 50,000 ITEMS OF SUPPLIES AND K o ELY § 6,500,000 EXPENDED

Administration of the MCWA program is under the control of the
Executive Office, which is responsible to the States Relations Division of
the Public Health Service. Besides the headquarters office of MCWA in
Atlanta, Georgia, there are 20 additional offices in the United States
which handle MCWA administrative matters for the individual States. In
addition, there is an office in Puerto Rico.

Men and materials must be provided when and where necessary, and
without delay. During the year the Administrative Division of the head-
quarters office was charged with the responsibility of recruiting more than
4,000 men and procuring more than 50,000 items of equipment and supply, in
addition to more than 300 tons of lime, 140 tons of paris green, and
1,900,000 gallons of larvicides. The shortage of manpower and the problem
of priorities added to the difficulties of these tasks.

Adequate location records of all property, classified as to
types, were kept to insure proper maintenance, usage, and control. Approx-
imately 500 automotive vehicles, mostly trucks, were in use during the year.
The administrative task of keeping these vehicles operating was increased
by the application of gasoline and tire rationing.

The accounting system for the control of all funds, except pay-
rolls and travel, was simplified during the latter part of the year to
insure adequate encumbrance records, monthly cost analysis statements, and
prompt payment of vouchers.



TABLE IV

MCWA EXPENDITURES FOL FISCAL YEAR 1943
(Pro-reted to the newrest thousand)*

BY STATES

BY BUDGEI OBJECTS

‘Name of State

Amount

¥ Totul

No. ani Name of Object

Amount

Alabama
Arkansas
California % Oregon
Distriet of Columbie
Floride
Georgia

Illinois & Indisna
Kentucky

Louisicna

Maryland
Mississippi
Missouri & Oklahoma

North Carolina
South Carolina
Tennessee
Texns

Virginia
Puerto Rico

$188,000
571,000
67,000
49,000
619,000
254,000

93,000
137,000
898,000

55,000
268,000
179,000

557,000
92%,000
179,000
691,000
294,000
319,000

3.0
6.1

Personsl Services

Travel

3 Transportation

Communications
Rents, Utilitles etc.

Printing, Binding

Other Contractusl Services
Supplies end Materials

Equipment

$5,09z,000
228,000
35,000
12,000
29,000

12,000

64,000
425,000

245,000

Totals

Trunsferred to kH &SA

$6,140,000

327,000

$6,140,000

327,000

Totuls

$6,467,000

$6,4567,000

# The amounts shown above include costs of the following, pro-rated proportionately:

Heedquerters and Districts, Depertimnental Perscnal Services, Community Heslth Educs=tion, Blood Slide Survey.

EXPENDITURES FOR THE FISCAL YEAR,I1943
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4,0

Slide Survey.

PERSONNEL AND ACCOUNTS

The Personnel and Accounts Section, composed of the Personnel,
Payroll, and Travel Units, controls the flow of men and money for the MCWA
progrem. Through its relationship with State administrative offices, this
section handles administration relating to recruitment, appointment, and
promotion of personnel; controls travel authorizations; and directs the
preperation and handling of payrolls. During the year expansion of this
section was necessary to do the inerezsed work in connection with payroll
allotment plan for War Bonds, personnel ceilings, and income tex deductions.
High labor turnover in the most critical war areas alsc was a major problem.

Approximately $5,000,000 was expended during the year for the pay-
ment of salaries, and about $200,000 for travel and the movement of house-
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hold effects. The trend of personnel and salary expenditures by months dur-
ing the fiscal year 1943 is indicated on the above graph.

Employees were encouraged to continue and increase their partici-
pation in the War Savings Bond Campaign. Reports indicate that 77 percent
of MCWA employees are allotting 7.5 percent of their earnings to the pur-
chase of War Savings Bonds. ;
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PROCUREMENT AND SUPPLY

The Procurement and Supply Section is responsible for the acqui-
sition of supplies, materiels, and services other than personal services.
Approximately $900,000 was expended during the year for these items. |

an &3

In view of the magnitude of the program, strict control over the mili
flow and distribution of supplies and materiels to locations in the field
was imperative. A reserve stock of the more common items of equipment and |
tools was procured during the year from curtailed Federsl agencies and hy:
1 cated in the central warehouse in Atlanta for allocation to the States &s

1 needed.

The Automotive Unit of this section was responsible for the ad-
| ministrative work in connection with the MCWA fleet of over 500 vehicles. | B
[g Aaong the tasks involved were assignment and maintenance of vehicles, gaso- 5
1 line rationing, accident reports, and issuance of courtesy cards.
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SPECIAL PROJECTS AND COOPERATIVE ENTERPRISES

AEDES AEGYPTI CONTROL PROGRAM

Yellow fever, the dreaded "Yellow Jack" of the tropics, becomes
an ever-increasing menace in the southern United States with the return of
military personnel from fever-ridden areas. A large portion of these
service men disembark from planes rather
than ships. This gives rise to the com-
plicating factor of speedy travel in
relation to the incubation period of the
disease and the additional hazard of
plane-carried living Aedes aegypti mos-
quitoes which may be infected. Military
planes which land at airports where
quarantine services are maintained
receive attention equivalent to that

INSPECTION

CORRECTTON
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given commercial airliners;

but many planes land at ' : A |
mlitary airbases where /i s’:’ i # W /
quarantine services are - t"{;g-f; s ,\§ ~L
lacking. [ . i

- # a iy
The history of . s
dengue fever in this coun-
try is characterized by in- °
termittent sudden outbreaks - :
of considerable extent with ST (@ 4G ooy Lourt Ponde
almost complete prostration of the affected P21
commmities. Two of the most recent outbreaks were
the epidemic in southern Florida in 1934 which in-
volved several thousand cases, and the epidemic in
Hidalgo County, Texas, in 1941 in which an esti-
mated two thousand cases occurred. Undoubtedly,
the disease simmers in areas close to our southern
borders and shores where there is a year-round
breeding of the insect vector, Aedes aegypti. v s Qﬁﬁs gt =
Dengue, too, could easily be introduced by military ‘seeY il o

e oo Oy, =

personnel returning from endemic sections of the £2 ;;E*ﬁilztgﬁlill yﬁﬁ§
1d Fa, OIS ) T
wordid. AoV P  DENGUE and YELLOW FEVER CONTROL > 1o, |
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Aedes aegypti mosquito control, there- Eﬁﬁs:aéﬁmgﬁgﬁp,gggggggig

fore, is a most Important public health measure.
is especially important from the standpoint of successful prosecution of the
war. South Atlantic and Gulf Coast ports of entry daily receive the influx
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of homeward bound men returning from infected areas. These ports are also
centers of heavy military concentration and vital industrial activity.

If complete eradication of the infestation cannot be attained economically |
in these places, the least that should be done is to lower the aegypti \
population to a level of relative safety. ey

The Aedes aegypti index, a figure indicating the percentage of
inspected premises on which breeding was found, is used as the criterion
of aegypti incidence and as a guide to control operations. !Multiple
breeding places on a single premise may contribute to a heavy mosquito
population in the immediate vicinity, but because of the limited flight
range of aegypti. (75-100 yards), wide geographical distribution, as evi-
denced by a high index on many premises, is much more dangerous from the
epidemic standpoint. Five percent is the empirical threshold which has
réceived general acceptance as the point above which there is a danger of
individual cases of disease serving as epidemic foci.

Prior to the establishment of the MCWA program, title VI funds 1
were allotted through the Public Health Service and the State health
departments to a few municipalities for the control of Aedes aegypti. 1In \
order to consolidate all mosquito control programs of the Service under
one direction, responsibility for the existing aegypti control programs
was assigned to Nalaria Control in War Areas. —

In addition to the programs which were already being conducted
at Charleston, South Carolina, and Miami, Florida, and which served as
nuclei out of which operations were subsequently extended to other places,
a demonstration eradication program was instituted at Key West, Florida.
Key West was chosen because of its high aegypti population, its past
history of yellow fever, its military importance, and its isolated

position which augured well for its protection from re-infestation should
eradication prove practical.

Four areas in Texas -- Houston, Galveston, Corpus Christi, and
Brownsville -~ were originally selected, and small additional control
units were later added at San Antonio and in Hidalgo County. Here the :
emphasis was placed chiefly on public education. In addition, spot
surveys were made at Beaumont, Orange, and Port Arthur, which showed such w
low indexes that no further activity, other than a late-season survey
(1943), is contemplated. Savannah, Georgia, was selected as a site of w
operations for a mobile unit. Two mobile units were assigned to New ‘
Orleans for a short survey and incidental correction. Eleven municipali-
ties were under survey and incidental control at the end of the fiscal

year. Except for the Florida cities, public education plays a large part
in the control mrogram.

Aegypti Control Through Public Education
There are two main schools of thought in aegypti control, both

of which are predicated on the presence of tropical conditions. Both
agree that the only solution to the aegypti problenm is eradication, the
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practicability of which has been demonstrated in the principal cities of
Brazil. One school believes, however, that the only method of accomplish-
ing elimination is by a concerted, simultaneous attack on every possible
type of breeding place in the community from roof gutters to cellar sumps.
The other group would first concentrate on the "mother foci'", searching
out every cistern, shallow well, fire barrel, sump, and similar containers
which hold water throughout the entire year. This school would ignore,
until the concentrated attack on mother foci has been accomplished, such
breeding places as roof gutters which will eventually be flushed out by
storms, tin cans which will rust out, flower vases which will be emptied,
and other temporary breeding places. They believe that as the mother foci
are eliminated ""seed" for the non-permanent places will be cut off and
incidental breeding in tin cans and flower vases will decrease in direct
proportion to the elimination of the mother foci. 1In fact, continued
breeding in vases, cans, and similar containers in an area is considered to
be an indication that a mother focus in that immediate area still remains.
Observations to date are wholly in accord with this latter procedure as a
routine, efficient manner of approach. Under epidemic conditions, where
e ~ the quickest possible elimination or
20 7T 4 1 ! 1| reduction of adult females is the ultimate
] || . 1 | goal and where expense and manpower are of
= ' ] secondary importance, the all-out or "shot-
1 | gun" procedure is, of course, the only one
| to adopt.
|

60

‘Q,!

e | \ _ i When it is considered that the
‘ Z adult female ae%ti seldom travels on her
‘ ' ‘ own power more n 100 yards from the con-
\ tainer in which she lived as a larva, it
i '\ b (£ becomes apparent at once that practically
: N KEY WEST everyone breeds his own household supply.
\ ] ] i 2 Control is an individual problem, or at
, \ | Il [ || most a community problem, which can be
W _ o 5 3 1) o B solved by individual effort without the
j \ z [ | need for expensive equipment or large
A NI fid 1l appropriations of public funds. All that
R | | is needed is a desire on the part of every
! \_ : individual to do his share in making his
: = commnity a safer and healthier place in
N which to live. In the Texas, South Caro-
‘ lina, and Georgia projects, emphasis has
| accordingly been placed on the educational
L&, Bionmitl- 48 phases of the program.

A complete segyptl progrem, including
3.1 interior and exterior inspections and

Wi upplements ‘
Sivias, o a8 Jarvislding, distes- Epidemic-Type Control at Key West
2 | bution of gambusis minnows, roof gut—
5 | ter inspections, clean-up and mari-
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o s o e In Florida, the Key West project
o Sy ptbrmsiclisl e R s is being carried on with all the services
..54.,:—:(*;,.{-“ ;;.J;;i‘u:v':..;i that would be inaugurated in the event of

1943 an epidemic. Inspectors visit each room

of every dwelling and business establish-
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ment in the city approximately once a week;
every potential mother focus in the city is
numbered and visited once a week for appro-
priate treatment; all roof gutters are in-
spected and cleaned at least once a month;
all boats in the harbor are inspected at
weekly intervals; vacant lots overgrown
with vegetation are cleaned and search is
made for breeding containers, hidden wells,
and cisterns; tin cans are methodically
collected; and the discovery of indoor

breeding is followed immediately by aerosol

spraying of the premises.

When the Key West project was
started in June 1942, the index of breeding
was 38 percent of the properties inspected.
Looking back on this original survey, the
men who made it are confident that if they
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had known the city as well then as they do
now the index would have been well over 50
percent. By late summer, when breeding

should have been high, the index had fallen
to less than 3 percent and by June 1943 it
was hovering around 1 percent, with few if

o3
sl
| Personnel - saversge 6

= g

| Spall staff for inspectorial
| duty. Indices reflect ex-
| terior breeding only. In-
.2 | spectorinl sctivities sus-
pended during winter months
to concentrate on eliminat-
ing permenent "mother foci®
breeders. Emphasis on pub-
licity and public education.
—J 1

-
e

i m\ any adults escaping to perpetuate the
i breed. It is hoped that by late summer it
can be announced that aegypti mosquitoes
. have been eliminated from Key Viest.
|  such is the case, it will be the first
instance of aegypti elimination from a
North American city by control methods.

Six Projects in Texas

The results of the educational
work supplemented by expert inspection and
the incidental correction that accompanies

Il
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the inspections, has been surprisingly gra-

tifying. For instance, in Houston, a city | [ ‘ {
of 450,000 people, the paid inspection 'gl ! = A ! ! 1
staff during the 1942 season consisted of 7 i /" .' ELs: 1
only six inspectors. If operations in :"* \ \GDRPUS pHRSTH
Houston had been conducted on the same I L !
basis as in Key West, with interior and ex- |
terior inspection of each premise on a b 13 1 o e
schedule approaching complete coverage of A EIE
the city each week, and with all the inci- !
dental special services of an anti-epidemic i i
campa.gn, the task would have required 800 Ll
employees. By interesting school children, |
luncheon clubs, firemen, and other organized 3 =l
groups, and by press releases, radio, and | ?
movie contacts, the index of premises o |
breeding aegypti was held at a figure con- B b e /\-
2 4] it cmputori gt !
o ¥ Al :‘i{h:r:x: ;nurt::fn:ji:;ec-
L= : + | bos tions were made. Elimina-
M . - | P son of permenent "mother [
&0 | foei® breeders during win-
s0. |15 S |
40 - - Personnel - 4 'I—mz JuL\ri nboié:wrl oGt nov;n:: JaN,| FEB| MAR |aPR | MaY .rune! :
0 \ Smell inspectorial staff; I942 1943 I
| -k Sy e
A (|| gerior recding ol wio- | gjgtently below 5 percent. All of the other
; \ s e Lgs oLy s | projects in Texas -- Galveston, Corpus
i ] i Christi, Brownsville, San Antonio, and
i ! | | Hidalgo County -- are being conducted on this
= { "I | || basis. Major emphasis is on education and
It \ BROWNSVILLE public cooperation through individual effort.
| | | || This is augmented by the efforts of an other-

filling.

5 Cooperative Project at Miami
Hi
F

ment to aid in the control of aegypti

e

\ ; | | || wise entirely inadequate staff of inspectors.
- ' Luring the winter months the personnel on

| f the Texas projects transferred their energies

i V85 L || to elimination of permanent mo'her foci such

! as cisterns, and eliminated more than a

thousand of them by sealing, screening, or

\F++ Miami, Miami Beach, and some of

| =l | || the surrounding territory are critical areas

/ from the quarantine standpoint because of

, » : - the key air fields in the vicinity.

; | ‘ | the war, the Public Health Service supple-
| mented the appropriations of the Dade County

s swes| avo serrlocr [wov]oecluan |reo jwanmenfmar v~ AREi~Mosquito District with title VI funds

1942 1943 allocated through the State health depart-

Before



mosquitoes. With the inauguration of aegypti control by MCWA, most of the
nsibility for the aegypti portion of the Miami program was
Th the Florida State Board of Health as
] | ] | The staff was

, | | augmented and the director of the Dade
el ] ' ! || County district continued to direct the

financial respo
assumed by MCWA in cooperation wi
in the case of Key Viest.
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| ‘ , LA 52 L bl B =) an index is too high for

| Personne - 25 ' ' encouraging note is that

City-wid r = i i i
IS viin ppmien ok surtiy (et including four important

"' 1| militery eress, both interior epd ex- | surrounding communities,
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| terior inspections, on ten dey cycle.

o - ' ] ‘ ||  military establishments,
11 |
i

L
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barely more than 1 percent.

Charleston Program Augmented

. s - \ ! | H The inspection and correction
CE e | \ | | program Was limited to outside premises
f=it o} é ENL L . except in the case of establishments open
el i L les e o \1‘ / j to the public. The average breeding index
| | / for the calendar year of 1942 was 4.4 per=-
| i ‘ \T_ | cent for the entire area. Judging from
- - experience in other cities it is probable
BB that this figure would have been nearly
T 1 1l doubled if interior inspections in the
: residential areas had been included.
safety, but the
five special areas,|
air fields, their |
and the extensive
all of which were
l inspected both inside and out, showed an
J_lﬁc;: T ;uﬁ|sgn[o?r|~ou‘n:cl44n|vu[un1nn1nv.uuus index of Only 1-07 percent. mthermre,
1942 1943 by Yay 15, 1943, the gross index, includ-
ing about 13 percent of premises inspected inside and out, had fallen to

i

10
Charleston, too, had been receiv- :C}
ing title VI funds through the South Caro- il

lina State Board of Health to aid in the con- *——
trol of aegypti mosquitoes. In August 1942  * - H
this project was included in the MCWA pro- Bl

gram and two entomologists were assigned to '

Farqpnml - averzge 20

lor inspections only
on @ix weeks cycle. Spot
chécks on interior breeding.

direct the local inspection staff. For the *7 | |
period August 1 to November 30 the average —H
index for outside inspections only was 2.5 '

percent. From December 1 to June 30, 1943

reflecting the fact that Charleston is near

0
the index was consistently below 1 percent, ?.:,
.:_

#

the northern limit of the natural range of
the species. A little work at Charleston 1
pays surprisingly large dividends. Careful a4
inspection under skilled supervision such as
is now being carried on may very well pro- |
duce elimination at this point even though ‘
the inspectional staff of 15 men is probably |

e il et |
|

much too small to cover adequately as large v P Y T

a city as Charleston. 1942
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Mobile Units at Savannah and New Orleans

In March, 1943, a survey and incidental correction program was
instituted at Savannah with headquarters at the Henry Rose Carter
Memorial Laboratory. Control here is more difficult than in Charleston
because of the lack of previous work and the increased biological problem
incident to location of the area. Vinter breeding apparently is present
in Savannah, with approximately twice as much interior as exterior breed-

ing.

At both Charleston and Savannah, an organized educational effort
is being developed in the school system to utilize the program of the
Victary Corps curricula. The aegypti campaign lends itself particularly
well to this program as there Is an almost perfect opportunity for edu-
cation to be translated into constructive action. The effort is being
watched with interest as an experiment in the training and utilization of
students in intelligent participation in community health programs.

During April a group of 20 inspectors initiated a survey of
New Orleans, historic gateway of yellow fever into the United States.
During the next fiscal year this project will continue as an inspection-
correction program with considerable reliance on public education and
cooperating groups. So far, the New Orleans public has shown exceptional
interest in the undertaking. A well-devised plan has been developed for
utilization of the 10,000 OCD block wardens for inspection and educational
activities in case of an actual outbreak of the disease.

Operation of the aegypti program has demonstrated in a number
of representative municipalifies the possibility of achieving effective
control and possibly even of eliminating this species. 1In every case,
except Key West, the work has been kept within a financial range that
will permit its continuation by the municipality.

Men and Materials for Epidemic Control

It can easily be seen from the above that the MCWA Aedes aegypti
program, which is designed to protect only war projects, cannot assume
responsibility for protecting continental United States from the appear-
ance of yellow fever or dengue by eliminating aegypti mosquitoes or
reducing them to a point below the "threshold of sanitary importance" at
all places where the viruses may possibly be introduced. In fact, the
chances are that if either of these diseases does become epidemic it
will be at some point where the HCWA program has not been put into
effect. As a result of this program there is now a trained force of
personnel with full working equipment capable of being marshalled at the
request of local or State authorities at any point in the southern States
within twenty-four hours after either of these diseases is reported.
Working outward in expanding circles from centers of infection, there is
no reason why there should be an aegypti mosquito left within seven
blocks of the focus at the end of the first day's operations.




The existence of this unit, along with medical precautions

such as vaccination, early diagnosis and adequate care of the sick, and 'Ghl
an educational campaign to advise the lay public of the necessary pre- SFIC!
cautions, makes it likely that any outbreak of yellow fever or dengue whi
would be brought under control quickly and efficiently.
DOG FLY CONTROL IN WAR ARZAS OF FLORIDA | -‘;ir:
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Fig. 27 Extent of Control Area Fig. 28 Spraying Breeding Grounds
in
The Bureau of Entomology and Flant Quarantine of the United States eI
Department of Agriculture and the Public Health Service, in accordance with 28,
a "memorandum of understanding" dated August 3, 1942, cooperated in conduct- to
ing a dog fly control program for the protection of military activities in of
northwestern Florida. Funds for the operation of the project were nee
allocated by the United States Army Air Forces. The area covered by con-
trol activities is shown in figure 27. i
\
Dog flies (Stomoxys calcitrans), known in most parts of the
country as "stable flies" breed Irom August to November in this area in fis
deposits of marine grasses on the shores of bays and sounds. At military ‘ nec
bases in this region many of the activities are conducted in the open and was
in places where great numbers of flies may be concentrated by land breezes. J the
If many flies are present it is impossible to conduct normal outside tre
activities because of severity of the insect's bite. 2;1;
Control was effected by treating the grass deposits with 25 per- : thﬁ
cent creosote in sea water. The mixture was applied at high pressure all
from spray machines mounted on small barges and towed near the shareline
(figue 28). Spraying operations began on August 18 and ceased on
November 5, 1942, during which period 1,222,950 gallons of spray were Pr
d applied to 605 miles of grass distributed along a shoreline of 922 miles. i‘“
| Ao
‘  Eight major military establishments and numerous smaller ones act
such as Civil Air Patrol fields and recreation camps were protected by o
is
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this project. Incidental to the military value of the program was the
inestimable benefit to civilian activities throughout the area, many of
which are devoted to the war effort.

The total cost of the program, including the purchase of a
large part of the equipment, was approximately $155,000. The success of
the project is demonstrated by the low dog fly counts obtained during the
course of the control activities. Additional evidence is afforded by
statements by officials of various military bases who affirm that the
program accomplished its objective and that military activities
functioned without interruption throughout the dog fly season.

BLOOD SLIDES FOR THE ARMY

At the outbreak of the war, very few medical schools in this
country were well equipped for laboratory study of parasitological diseases.
Therefore, under the leadership of several groups, a center was established
at the Army Medical School in December 1942 to assemble parasitological
materials and redistribute them to all medical schools and other
professional training schools in the country. I!Malaria materials were so
scarce that it was feared months would elapse before adequate collections
would be made.

In collaboration with the Malaria Investigations Laboratory
in Columbia, South Carolina, men and materials were supplied tc make
enough positive blood smears to relieve the shortage. Approximately
22,000 slides of the three species of malaria plasmodia were furnished
to the Army Distributing Center for Parasitological lMaterials. Most
of these slides have been sent to schools where they were urgently
needed to train medical men for the armed forces.

TRATINING AND EDUCATION

With the tremendous turn over in personnel (60% during the
fiscal year ), it became increasingly obvious that one of the bottle-
necks of the MCWA program would be trained personnel. The only solution
was the development of a sound in-service training program, utilizing
the facilities of MCWA for training new personnel and for continuing the
training of certain persons already employed. Plans were developed under
the guidance of the ledical, Engineering, and Entomological Sections.
This training program is administered by the Executive Office in order
that it may combine all three professional points of view and thus serve
all sections equally.

The training course which was developed presents basic malaria
problems and MCWA methods of control by means of a one-week classroonm
course equally suitable for any of the professional or sub-professional
trainees. Field training to supplement the basic course is provided in
accordance with specific needs which are determined by an analysis of the
work the individual will perform and the type of knowledge and skill that
is necessary.

=70=




With the decrease in experienced manpower available for teach-
ing and with a marked increase in the number of trainees, the need for
devising efficient training techniques became more and more apparent.
The obvious answer was the use of more visual and auditory materials
since these are recognized as better substitutes for personal teaching
than the printed page. An attempt to collect sufficient materials of
this type revealed an extreme shortage and made it necessary to develop
means of producing such essential training aides. This was done through
the various production units of the Division of Sanitary Reports and
Statistics. Similar materials were also produced for the Community Edu-
cation Program.

Care has been taken to utilize all available materials and to
avoid duplication. To this end, meetings were held with other agencies
interested an the production of visual materials concerning malaria.
These agencies agreed to keep one another informed about their activities.

The well-equipped photographic laboratory in the Malaria
Investigations Laboratory in Columbia, South Carolina, was, with little
added expense, turned into a photographic production unit. The Tennessee
Valley Authority had several thousand feet of unedited film which con-
tained much basically valuable technical material. Through a coopera=
tive agreement facilities were set up for editing some of this film into
concise units which could be used for instructing the MCWA technical
staff. Similar types of cooperative enterprises with other organizations
are contemplated.

Seripts were written for several motion picture films and f£ilm
strips. Field shooting of two films has been completed and a third is in
progress. The Graphics Section of the Division of Sanitary Reports and
Statistics, cooperating with NCVWA, is preparing a series of drawings to be
used in a film strip. The production schedule calls for making sound and
silent films in black-and-white and technicolor. A library of slides,
film strips, and photographs for in-service training and lay education is
being assembled.

COMYUNITY EDUCATION FOR MALARTA CONTROL

Complete protection of either troops or war workers is im-
possible if they spend much time in uncontrolled malarious areas. Even-
ing walks in areas five to ten miles from cities and camps are common.

i:war workers and military personnel sometimes live alone or in small
groups away from protected zones:] The need for reducing or keeping low
the endemic malaria reservoir in hese wider areas led to the development
of the Community Education Program. The effects of such a program == the
action of residents of the broader zones in fighting malaria -- is a
safeguard against rising rates which will influence the immediate control
sone. 1In a lesser degree it is similar in effect to the main job.

An experimental program in 1942 was planned in collaboration
with the Division of Sanitary Reports and Statistics and several State
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health officers. The experimental program was limited to twenty-six
counties in seven States.

Assistants in health education, principally school teachers,
were recruited on recommendations of local health officers. The twenty-
six persons employed received a ten-day intensive training course in
malaria and in the techniques of community education, effective methods
of leading people to face, study, and solve their own problems. They
returned to their respective communities to carry on malaria education
as regular members of the local health department. Since the effective-

RESULTS OF COMMUNITY EDUCATION
PROGRAM - 1242

PEOPLE LEARNED ABOUT MALARIA  THEY DID SOMETHING ABOUT IT

W meeniNGs 1,050 g HOUSES SCREENED 468
Tl ATTENDANCE 38,648 o

'.1 PERSONAL CONTACTS 10,487 E HOUSES - SCREENS REPAIRED 1,529
X“ DISPLAYS AND EXHIBITS 83 :

LA f«':}? PONDS OR DITCHES CLEANED 139
455 NEWS  ARTICLES 362

74

; ?f RADIO PROGRAMS 63 i PLACES SPRAYED, DUSTED, OR OILED 796

of the MCWA control program is judged by vector control, the community
education must be judged by how much the people themselves do to control
mosquitoes. These results are indicated bn the accompanying chart.

The contributions made by the educational program reach beyond
the immediate observable effects. Among them are: A firmer entrench-
ment of the position of the County health department, a better cooperation
of schools and health departments, and carry-over into the schools by the
teachers when they return. The effect of this program on establishing
comprehensive health education programs in several health departments and
many school systems; the demonstration of what can be done in health edu-
cation in counties with small budgets; stimulating people to face their
ompmﬂmsmdmsmmMmamthMtmimmwwlmﬂmmdmu
local groups will continue malaria control programs after emergency funds
are withdramn; and the successful demonstration of democracy at work in




the realm of communities facing their health problems--are all contribut-
ions which in broad perspective may be as important as the direct contri- \
bution to malaria control efforts. "

Since State and County health officials were generally enthusi-
astic about the results, this year 92 educators were employed in as many
counties in 13 States. Following the 1942 plan they were given their
training and began their work just as the fiscal year closed.

COMMUNITY EDUCATION FOR MALARIA
CONTROL IN WAR AREAS

ORGANIZATION OF 1942 PROGRAM

| U. S. PUBLIC HEALTH SERVICE ‘

Yea . = )

STATES RELATIONS | | DIVISION OF SANITARY J [ S s
DIVISION | ‘ REPORTS & STATISTICS
FNT e <
MALARIA CONTROL |__|FIELD ACTIVITIES IN| |
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—
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~ | MALARIA CONTROL
- IN WAR AREAS

1942 - 43

PART il




i &ﬁ‘w Jection —

MCWA OPERATES IN EACH STATE AS A GOOPERATIVE
ENTERPRISE BETWEEN THE PUBLIC HEALTH SERVICE
AND THE STATE HEALTH DEPARTMENT.

'-H-'-'"&._
THE MCWA PROGRAM
OPERATED IN i
20 STATES, THE DISTRICT OF COLUMBIA AND PUERTO_RICO.
INCGLUDING

226 WAR AREAS
IN

317 COUNTIES
PROTEGTING
116 WAR ESTABLISHMENTS

INSPECTION W’  OYNAMITE DITGHING

r
i LARVICIDING & MINOR DRAINAGE . MACHINE DITCHING

?: ") AIRPLANE DUSTING VERTICAL DRAINAGE

J MAJOR DRAINAGE AEDES AEGYPTI CONTROL

LY WAR ESTABLISHMENTS PROTECTED AS OF JUNE 30,1943
(INGLUDING 17 IN KANSAS AND I IN OREGON)

NOTE SYMBOLS ON STATE MAPS IN THIS SECTION ARE ARRANGED OH A COUNTY BASIS
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DEPARTMENT OF PUBLIC HEALTH

B. F. AUSTIN, M, D,

STATE HEALTH OFFICER

STATE OF ALABAMA

MONTGOMERY

In the vicinity of war estab-
lishments in the State of Alabama
approximately 24 miles of hand
ditching were completed by MCWA
during the past year. This, with
about two miles of dynamited ditch,
resulted in the permanent elimina-
tion of many mosquito breeding areas.
Completion of major drainage work
in one War Area eliminated need for
further control there and in other
areas reduced necessary control op-
erations very radically. A total
of 472 acres of water surface was
treated with an average of 23 gal-
lons of oil per acre, end small
scale vegetation clearing operations
were carried out. In all 188,105
man-hours of labor were expended for
both major drainsge and larviciding.

STATE HEALTH OFFICER
BURTON F. AUSTIN M.D.

BUREAU OF SANITATION

I

STATE OFFICE MCWA.

/’m

14 WAR AREAS

A 64 WAR ESTABLISHMENTS

PROTECTED

S~
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B. F. Austin, M. D.
State Health Officer.
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ARKANSAS

sl

BOARD MEMBERS

SraceEBoarn) omHEA

W.B.GRAYSON,M.D.
STATE HEALTH OFFICER

E.D.McKNIGHT M.D
J.G.GLADDEN,M.D.
M.E McCASKILL M.D.
F.OMAHONY. M.D.
W.G.HODGES,M.D.
THOS. WILSON.M.D.
L.ODUNCAMN,MD,

L.LiTtTLE RocCk

STATE HEALTH OFFICER
W.B. GRAYSON M.D.

BUREAU OF
SANITARY ENGINEERING

|
STATE OFFICE MCWA.

A N 0 v

I7 WAR AREAS
63 WAR ESTABLISHMENTS [~
PROTECTED

Fae
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Achievements by MCWA in Arkansas
during the past yvear included the
economical construction of 12 miles
of dynamited ditch. In one Viar Area
a small crew using dynamite removed
20,000 cubic vards of excavation and
constructed 6,000 lineal feet of
ditch at a total cost of $8,000. The
use of a dragline, it such had been
possible in the swamp, would have
sost about $20,000. One major drain-
age project involving the use of a
dragline was completed and 46 miles
of ditch were excavated by hand. Va-
ter surfaces totaling 9,650 acres in
the vicinity of war establishments
were treated with paris green and
oil. The clearing of over 1,000 a-
cres was accomplished to facilitate
larviciding. Recently airplane
dusting with paris green of large
rice field areas near Walnut Ridge
and llewport was started. The MCWA
work was accomplished with the ex-
penditure of only 324,045 man-hours
of labor,.

%wwu'

W. B. Grayson, M. D.
State Health Officer
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In the State of California the
campaign against Anopheles freeborni,
the vector of malaria in that state,
involved the treatment with oil of
2,511 acres of water surface and the
construction by hand of over 9 miles
of ditch. A total of 147 acres of
water surface was eliminated and a
nearly equal extent cleared of vege-
tation.

Air fields at Porterville, Vi-
salia and Merced and a congregating
center at Marysville for troops from
Camp Beale were included in the pro-
gram. Inspection at Hammond General
hospital at Modesta returned data
that indicated the necessity for con-
trol next year.

STATE OF CALIFORNIA

Bepartment of Public Health

DIREGTOR OF PUBLIC HEALTH
WILTON L.HALVERSON M.D

BUREAU OF
SANITARY ENGINEERING
[

STATE OFFICE MCW.A.

e

4 WAR AREAS

A Il WAR ESTABLISHMENTS
PROTECTED

R

ﬁ/ 41 '}v't;?q i {?\LVQ/MW%——
Director of Public Health
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GOVERNMENT OF THE DISTRICT OF COLUMBIA
OFFICE OF THE HEALTH DEPARTMENT

The District of Columbia shares
with Virginia and Maryland the problem
of controlling mosquitoes in the water
chestnut growth in the Potomac River,
last year 3,500 acres of water chestnut
were dusted with paris green by airplane
and the same means of control will con-
tinue to be utilized, since it is the
only practicable method of effecting
control, The work was performed at a
very low unit cost per acre. Other
control work around the Capital of the
lietion included about 22 miles of hend
ditching and the oiling or clearing of
small water surface acreages. The above
work was performed with 41,883 man hours
of labor.

HEALTH OFFICER
GEORGE C. RUHLAND MD

EPIDEMIOLOGIST

I

AREA PROJECTS

e

| WAR AREA
23 WAR ESTABLISHMENTS
PROTECTED

7 | B
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George C. Ruhland, M. D.
Health Officer
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WILLIAM PARR, PH. G., MEMBER HERBERT L.BRYANS, M.D., PRESIDENT ROBERT B.MCIVER, M. D., MEMEER

TAMPA PENSACOLA JACKSONVILLE

Florida State Board of Health rosr orrice

BOX 210
HENRY HANSON, M.D., STATE HEALTH OFFICER

JACKSONVILLE

T

STATE HEALTH OFFICER
HENRY HANSON M.D.

" BUREAU OF
MALARIA CONTROL
1
STATE OFFICE MCWA. |
22 WAR AREAS

{91 WAR ESTABLISHMENTS [
PROTECTED

AR \

In the State of Florida over
182 miles of hand ditching was
accomplished in the past year—the
greatest amount done in any State
on the MCWA program. Florida also
led the states in the extent of
breeding water surface permanently
eliminated, which has already ef-
fected a significant reduction in

= T man power required to contimme con-
]\ ‘ trol in these areas. Dynamite was

used in the construction of about -
9 miles of ditch, and 9,365 acres
of water surface were treated with
mosquito larvicides. At Key West
the campaign against the Yellow
Fever mosquito reduced the Aedes

aegypti index from 29 percent to -
only one percent. At Miami, Aedes %
8egypti control was concentrated -—M,y

around military gones.

Henry Hanson, M. D.,
State Health Officer.




STATE OF GEORGIA
DEPARTMENT OF PUBLIC HEALTH

T.F. ABERCROMBIE,M.D..DIRECTOR

ATLANTA

STATE HEALTH OFFIGER
T.FABERCROMBIE MD.

DIVISION OF
PUBLIC HEALTH ENGINEERING

|
STATE OFFICE MCWA.

e

IT WAR AREAS
93 WAR ESTABUSHMENTS
PROTECTED

7 R

In Georgia A. guadrimeculatus
was controlled primarily through
the use of paris green as a larvi=-
cice. A highly perfected and
integrated system of entomological
and operational reports is in use
in this state. In all, during the
past year over 15,120 acres of
water surface were dusted. In
addition over 42 miles of ditching
was accomplished by hand, and over
852 acres were cleared of aquatic
vagetation. Altogether 257,391
man-hours were expended in work
around war establishments. In
Savannah, headquarters for the
Aedes gegypti control unit were
set up in the Henry Rose Carter
Memorial Laboratory, named for
the Public Health Service pioneer
in the study of Yellow Fever.

T. F. Abercrombie, M.D.
Director
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STATE OF ILLINOIS
DWIGHT H. GREEN, GOVERNOR

DEPARTMENT OF PUBLIC HEALTH
SPRINGFIELD

ROLAND R. CROSS, M. D.

DIRECTOR

H. L. PETTITT, M. D.
ASSISTANT DIRECTOR

ADDRESS ALL CORRESPONDENCE TO THE DIRECTOR

I1linois lies on the border
of the malarious section, but the
A. guadrimaculatus population was
high and the malaria hazard in cer-
tain war areas was deemed sufficient-
ly great to justify control work,
Last year over 3 miles of hand ditch-
ing was accomplished and approximate-
ly 600 acres of water surface was
treated with oil or paris green. In
one area in close proximity to an
Army air field on which pilote were
being trained, a small amount of ex-
cavation (only about 70 cubic yards)
resulted in the elimination of the
greater part of a prolific quad
breeding place. In addition about
84 acres were cleared of aquatic
vegetation. The above operation en-
tailed the expenditure of 36,821
man-hours of labor.

DIRECTOR OF HEALTH
ROLAND R. CROSS M.D.

DIVISION OF
SANITARY ENGINEE RING

|
' STATE OFFICE MCWA.

et NG

14 WAR AREAS
_  54.WAR ESTABLISHMENTS [~
PROTECTED

N
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- e
S~ 0N od
(o nalam; K Croks, M.‘ﬁ.

Director




STATE OF INDIANA

STATE BOARD OF HEALTH

STATE HEALTH COMMISSIONER
THURMAN B. RICE MD.

BUREAU OF
SANITARY ENGINEERING

STATE OFFICE MCW.A

e I e

9 WAR AREAS

- 40 WAR ESTABLISHMENTS [~
PROTECTED
F i I N

“THE HEALTH OF THE PEOPLE 1S REALLY THE FOUNDATION UPON WHICH ALL

— DISRAELI. State Health Officer

THEIR HAPPINESS AND ALL THEIR POWERS AS A STATE DEPEND

Indiana is one of the states
lying on the border of the malar-
ious portion of the United States,
and the MCWA program in that state
consisted mostly of inspection to
detect any outbreak of malaria or
malaria mosquitoes. In the single
operational area in the state, how-
ever, over a mile of hand ditching
was accomplished, and breeding sur-
faces totaling 101 acres were treat-
ed with larvicides. A total of
21,920 man hours of labor were ex—
pended.
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Thurman B. Rice M.D.

We |

)




We Want a League,Offensive and Defensive, With Every Well-Wisherof Ken!uchu and Her People.

State Department of Health of Kentucky

A. T. McCORMACK, M. D, 620 South Third Street,
State Health Commissioner. LOUISVILLE, KENTUCKY. |
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In the campaign against
Anopheles quadrimaculatus in
Kentucky during the year just past,

MCWA larvicided about 2,000 acres STATE HEALTH COMMISSIONER
of water surface, 25,138 gallons of A.T. McCORMACK M.D.
oil being used. In addition about

10 miles of hand ditching was ac-
complished, and 2,550 pounds dyna- BUREAU OF
mite was used in the excavation of

1,800 linear feet of ditch. A SANITARY ENGINEE RING
total of 135,355 man-hours of labor |

was required to conduct the MCWA
operations around war establish- | STATE OFFICE MCWA.

ments in Kentucky last year. /m

6 WAR AREAS
- 48 WAR ESTABLISHMENTS [N
PROTECTED
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m TTAMAYmans
State Health Commissicner
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DAVID E. BROWN, M. D.
STATE HEALTH OFFICER

DEPARTMENT OF HEALTH
CIVIL COURTS BUILDING

Neta Orlpans

During fiscal year 1943, MCWA

treated a total of 61,846 acres of
breeding water in Louisiana with
oil. This constituted the great-

est acreage larvicided by any state

included in the program and more
than three-quarters of a million
gallons of o0il were used for this
purpose. In addition large breed-
ing places were eliminated by al-
most 105 miles of ditching and a
considerable amount of vegetation
and debris was removed. Recently
an airplane dusting project was
initiated at New Orleans and two
more will be begun in the near
future. 2,000 acres of breeding
surface in close proximity to war
| establishments will be treated
with paris green in this manner,
During the year an Aedes aegypti
unit started control in New Or-
leans, the historic gateway of
Yellow Fever.

PRESIDENT

STATE BOARD OF HEALTH
DAVID E.BROWN MD.

DIVISION OF
PUBLIC HEALTH ENGINEERING

]

STATE OFFICE M.CWA.

/m

9 WAR AREAS

WAR
A se ESTABLISHMENTS N\

PROTECTED
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State of Hlargla

Executive Office

Bepartuent of Health

ROBERT H.RILEY . M.D.,DR. P, H. DIRECTOR

2411 N. CHARLES ST,, BALTIMORE

STATE BOARD OF HEALTH

THOMAS S. CULLEN, M. D.

MAURICE C. PINCOFFS, M.D.

J. W. BIRD, M. D.

E. F. KELLY, PHAR.D.

GEORGE M. ANDERSCN, D.D.S.

A. L. PENNIMAN, JR.

HUNTINGTON WILLIAMS, M. D., DR. P. H.
ROBERT H. RILEY, M.D., DR.P.H., CHAIRMAN

Maryland shares with Virginia
and the District of Columbia the
water chestmut problem. This dqua-
tic weed in the Potomac River forms
an excellent breeding place for ma-
laria mosquitoes. It is known scien-
tifically as Trapa natans and was in-
troduced to this country from the Far
East. Airplane dusting has been em-
ployed in control and 5,500 acres were
treated with paris green during the
past year in the two States and the
District. In addition almost 8 miles
of hand ditching was completed in
Maryland, which served to eliminate
a considerable breeding area. About
21 acres were cleared of aquatic veg-
etation. A total of 56,544 man-hours

was expended.

DIREGTOR OF HEALTH
R.H. RILEY M.D.

|

SANITARY ENGINEERING

DIVISION OF

|

STATE OFFICE MCW.A.
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4 WAR AREAS
21 WAR ESTABUSHMENTS [

PROTECTED
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R. H- Rilq, M. D..

Director.
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MISSISSIPPI STATE BOARD OF HEALTH

FELIX J. UNDERWOOD. M. D.. Execurive OFFICER

JACKSON. MISSISSIPPI

EXECUTIVE OFFICER
STATE BOARD OF HEALTH

FELIX J. UNDERWOOD M.D.

DIVISION OF DIVISION OF
SANITARY ENGINEERING PREVENTABLE DISEASES

——
STATE OFFICE MCWA.

|

WAR AREAS

14 WAR ESTABLISHMENTS
50 PROTECTED

In the Svate or Mississippi
about 46 miles of hand ditching
was completed during the year.
Durable linings were instslled in
about 1,514 linear feet of ditch,
and large acreages of water sur-
face were eliminated, thereby re-
ducing the future larvicidal load
in these areas. 0Oiling was used
for the control of 1,202 acres an
723 acres were cleared of vege-
tation. In these MCWA operations
the total map hours expended was
267,723. Airplane dusting with
paris green was recently initiat-
ed at Greenville. By cooperative
agreement with Arkansas, breeding
rlaces on Archer Island, lying
within the Arkansas boundary in
the Mississippi River near Green-
ville, are being controlled by
this method uncer the supervision
of the Mississippi authorities.

€

Felix J. Undervood MD
Executive Nfficer
State Board Of Heslth

>




JAMES STEWART, M. D.
STATE HEALTH COMMISSIONER

THE STATE BOARD OF HEALTH

OF MISSOURI
JEFFERSON CITY

ADDRESS ALL COMMUNICATIONS
TO THE STATE BOARD OF HEALTH

STATE HEALTH COMMISSIONER
JAMES S. STEWART M.D

DIVISION OF ENGINEERING

STATE OFFICE M.CWA.

s bl

7 WAR AREAS
e 24 WAR ESTABLISHMENTS  [No
PROTECTED
A

Mosquito control operations
around war establishments in Mis-
souri during the past year involv-
ed both drainage and larviciding.
Vertical drainage near Jefferson
Barracks eliminated six acres of
breeding surface. In all, nearly
3 miles of hand ditching was fin-
ished and over 1,16/, acres of wa-
ter surface treated with oil and
paris green. Clearing operations
were carried out over 180 acres
of water surface and a small a-
mount of dynamite was used. A
total of 58,052 man-hours of wark o
were expended for this purpose, e

James Stewart

State TlealthCommissioner




CARL V. REYNOLDS, M. D.
SECRETARY-TREASURER

BTATE HEALTH OFFICER

GEO. M. COOPER, M. D.
ASST. STATE HEALTH OFFICER

In North Carolina during the
yeer draglines were used in three
areas to excavate a total of about
§ miles of large ditch. This accom-
plishment gave North Carolina the
lead among MCWA units in amount of
machine ditching. In addition to
the above, over 129 miles were
ditched by hand, and a small amount
of dynamite ditching was completed.
011 was used to control gusdg in
water areas with an extent total-
ing 5,647 acres, and vegetation was
cleared from 979 acres of water sur-
face. In all 587,737 man-hours of
labor were expended.

-
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Carl V. Reynolds, M. D.
Secretary and State Health Officer

NORTH CAROLINA

STATE BOARD OF HEALTH

RALEIGH

STATE HEALTH OFFICER
CARL V. REYNOLDS M.D.

DIVISION OF EPIDEMIOLOGY
AND
VENEREAL DISEASE CONTROL

I

STATE OFFICE M.CW.A.

T

13 WAR AREAS
A €9 WAR ESTABUSHMENTS [~
PROTECTED
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G. F. MATHEWS, M, D.
COMMISSIONER

EDUCATION. IMMUNIZATION,
SANITATION IS HEALTH
CONSERVATION

Otlahoma State Health Department

State of Oklahoma
OKLAHOMA CITY

Malaria control drainage in
Oklahoma during the past year re-
sulted in the elimination of many
sources of malaria mosquitoes.
Over 23 miles of ditch were com-
pleted, 19 miles by hand and 4
miles by dynamiting. In one War
Area a ditch 4,650 lineal feet long,
3 feet deep, 6 feet wide at the top
and 2 feet wide at the bottom was
constructed with dynamite in only
two days. 2,250 feet were complet-
ed the first day, and the remaining
2,400 feet the second day. An aver-
age of 1.33 cubic yards of earth were
moved for every pound of dynamite
used. A total of 9,200 pounds of
explosive was used. Removal of stom
deposited logs and other drift from
natural bayous and drainage ditches
near Pryor resulted in the elimina-
tion of prolific sources ¢f guads.
Waters breeding quads with an extent
of 1,039 acres were treated with oil
and paris green, and 287 acres were
cleared of aquatic vegetation.

COMMISSIONER OF HEALTH
GRADY F MATHEWS M.D

BUREAU OF
[PUBLIC HEALTH ENGINEERING

| :
STATE OFFICE MCWA.

s e

S WAR AREAS

] 2l WAR ESTABLISHMENTS
PROTECTED
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G. F. Mathews
The State Health Commissioner
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PUERTO RICO

9 WAR AREAS
22 WAR ESTABLISHMENTS

PROTECTED

14

The campaign against malaria
on the island of Puerto Rico re-
quired the control of Anopheles
albimanus, probably the most im—
portant Caribbean vector of mala-
ria. In the fight against this
species several outstanding ma jor
drainage projects were completed
atong them being that at Camp
Tortuguero. Electric pumps to
dewater some extensive albimanus
breeding grounds were installed
in the Losey Field area in co-
operation with the Army. Alto-

-5

gether in Puerto Rico MCWA com-
pleted nearly 178 miles of hand
ditching during the past year.
Waters totaling over 39,353 a-
cres in extent were treated al-
most exclusively with paris green,
this larvicide being more exten-
sively used by Puerto Rico than
by any of the other MCWA units.
Airplanes were used for the ap-
plication of paris green in some
instances. In all 891,491 hours
of work were expended.

SECF
WA




DEPARTMENT OF HEALTH
JAMES A, HAYNE., M.D.. D.P.H.
SECRETARY AND STATE HEALTH OFFICER
WADE HAMPTON STATE OFFICE BLDG.
PHONE 2-6321

EXECUTIVE COMMITTEE
KENNETH M. LYNCH, M.D., CHM. . CHARLESTON

L. D. BoONE, M.D, . . . « . « =+ & AIKEN
W. L. PREssLY, M.D. . . . . . DueE WEesST
W. R. MEAD. M.D. . . . .« « =« = FLORENCE
F. M. ROutTH. M.D. . . . . . =« COLUMBIA
D. LESESNE SMITH, M.D. . . . SPARTANBURG
W. R. WALLACE, M.D. . . . . . . CHESTER
Geo. W. Dick, D.D.S.. F.A.C.D. . . SUMTER
VIVIAN F. PLATT, PH.G. . . + + - CONWAY
JNO. M. DANIEL, ATTY. GEN. . . . COLUMBIA
E. C. RHODES. CoMP. GEN. . « » COLUMBIA

State Board of Health
of South Carplina

STATE HEALTH OFFICER
JAMES A. HAYNE M.D.

DIVISION OF
PREVENTABLE DISEASES

|
STATE OF FICE MCWA

T e

23 WAR AREAS
101 WAR ESTABLISHMENTS [N\
PROTECTED ‘

A \

@olumbia, H. €.

Malariz control around war
establishments in South Carolina
involved the treatment of about
12,298 acres of water, both oil
and paris green being used as lar-
vicides. The MCWA program complet-
ed more than 100 miles of hand ex-
cavated ditch and blasted an addi-
tiomal 5 miles with dynamite. In
one case the drainage of a large
prolific guad., breeding area in close
proximity to an air field which
would have required 18 months to
drain with a dragline was finish-
ed in about 60 days through the
use of dynamite. Durable lining
was installed in more than a mile
of ditch, the most of any state
in the MCWA program, and 6,100
linear feet were ditched with
machinery. Over 429 acres of
water surface was eliminated by
major and minor drainage and veg-
etztion was cleared from 2,636
acres. An Aedes aegypti control
program was initiated in Charles-
ton and no exterior breeding was
found in March or April.

e A Py

JAMES A. HAYNE, M.D., DR.P.H.
SECRETARY AND STATE HEALTH OFFICER




W. C. WILLIAMS, M.D.

PUBLIC HEALTH COUNCIL

JOHN M. LEE, M.D., CHAIRMAN, NASHVILLE
OREN A. CLIVER, D.D.8., VICE CHAIRMAN, NASHVILLE
J. R. THOMPSON, Jn., M.D., SECRETARY, JACKSON
L. F. MITCHELL, PH.G., NASHVILLE
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During the year the MCWA pro-
gram in Tennessee controlled A.quad-
rimaculatus production by oiling
waters totaling 3,310 acres in ex-
tent. A considerable acreage of
water was eliminated by 27 miles of
hand ditching, and 387 acres were
cleared of vegetation. 1,275 feet
of durable ditch lining was placed.
The above efforts involved 168,328
man-hours of work by MCWA personnel.
A project for the control or breed-
ing in flooded areas near war es-
tablishments north of Memphis by
means of airplane dusting of paris
green was recently initiated.
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Texas is unique among the
states included in the !CWA pro-
gram' in that it is necessary to
control two dangerous malaria
vectors. In addition to Anopheles
quadrimaculatus, a second species,
Anopheles albimanus, is found in
numbers in the lower Hio Lrande
valley. During the past year in
Texas, 13,142 acres of water sur-
face were treated with larvicides.
Over 325,000 gallons of oil and
1,500 pounds of paris green were
used. hand ditching of 156 miles
was completed permanently eliminat-
ing well over 1,200 acres of mos-
quito breeding waters, and clear-
ing of vegetation from about 1,070
acres was accomplished. In all
641,127 man-hours of work were ex-
pended. Aedes aegypti control was
initiated in the lower Rio Grande
valley and near Corpus Christi,
Houston and Galveston. Through
public education and cooperation
notable Aedes aegypti population
reduction was accomplished

/ r\((cs-;é-

Gso. W. Cox, M. Do
State Health Officer
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Virginia, with Maryland and the
District of Columbia, is concerned COMMISSIONER OF HEALTH
with the prevention of quad breeding

1.C. RIGGIN M.D
in growths of water chestnut in the
vicinity of war establishments along I
the Potomac River. During the past : ] ‘ ;
year it was necessary to control BUREAU OF
3,500 acres by airplane application SANITARY ENGINEERING |
of paris green. Other work by MCWA - [
in Virginia was concentrated in the
Noriolk-Portsmouth, Virginia Beach STATE OFFICE MCWA |
and Peninsula areas and included 107 /ﬁm
miles of hand ditching. A notable e ‘
achievement was the dynamite drain- 6 WAR AREAS
age of a series of heavily breeding -1 83 WAR ESTABLISHMENTS [P\
marshy areas at Dam Neck. The use FROTEGIE
of dynamite resulted in a saving of / l 5
$72,000 as compared with the esti-
mated cost for use of a dredge. llore
than 21,280 acres of water surface
were treated with oil and paris green . K
and over g76 acres were cleared of u/ 7 e ‘
vegetation,

/ 0 5
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