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The Fifteenth Annual leeting of the California
llosquito Control Assocliation was called to order at 1:15 p.m.,
Friday, December 13, 1946, in Room 113, Agriculture Hall,
University of California, Berkeley, California, by Presiﬂent

™

. Chester Robinson,

Mr. Robinson: The meeting of the 15th Annual Conference of

the California Mosaqultoc Control Assoclation will now come to
order, Mr. Peters wishes to make an annnuncement about the

dinner tonight,

lr, Peters: On the reglster is a column which 1s intended to
furnish 1nformatinn as to those who expect to attend the dinner
meeting at the Hotel Claremont at 7:30 tonight. Unless we have
accurate information well in advance, the Assoclation will have

to pay for any deficlencies 1n estimated attendance.

Mr. Robinson: At this time greetings to the conference will be
given by Profecssor Freeborn who has been assotclated with our
work for & long time -- in fact he 1s so famous that they named
a mosquito for him,

Dr., Freeborn: It 1s fifteen years that we have been holding
these meetings, yet, as I look around, though it seems a short
time to me, I know 1t is quite a whiWe for there are some heads
that have grown bald and some whose halr has grown white 1n the
service. Thiec makes me anpreciate it really must have been
fifteen years. We are varticularly hanpy in the College of
Agriculture to welcome you. As a matter of fact, when we call
uo at the booking office each year they say "Oh yes; the
mosquito men" end take it as a matter of course that you are
going to be here, OCur relationship is indeed very cordlal. I
think 1t ie particularly aporopriate that you should come bhack
here and renew your falth 1n research and mosquito lore at least
once a year., It was forty years apgo thls year that the first
experiment statinon publication on mosqultoes dealing with the
problem of control in California was 1lssued from this station,
Dr. Quale publiched it. It was one of the very earliest 1in

the nation. His bulletin was largely concerned with the work
he 414 on the San Mateo Peninsula 1in response to reacuests for
contrel of salt marsh moscultoes. Due to the work he was able
to 4n there, the advisability of mosqulito control was so well
shown that negotiations were started which led to the mosquito
abatement act, Desplte the efforts of those in the present
auiience who work 1n the valley and are largely interested in
the disease carriers, the strongecst force brought to bear on
the Leglslature came from the people whose 1i1fe was made un-
bearable by the pest mcsaultoes.

We are alsc very proud that not only did we contribute
to this phase of the problem, but also that this institution
furthered and sponsored the first anti-mosquito-anti-malaria
control prolect in the United States, so far as we can discover.
That was due to Professor Herms who started in the very early
days and shortly after 1908-09. with the able help of a young
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squirt by the name of Harcld Grav, attemoted malaria control in
the foothlll towns., I could go on down pointing out the inter-
est the University of California has had. Malaria control in
California promises to be of historical value only, but it
srems that in all research we no sooner have one vroblem solved
than another rears its head. Now it 1s encephalitis, We have
been criticized at the Agricultural Experiment Station because
they say we never finish any research, I am glad we don't,

My reply is that I would be very much ashamed if we did, The
minute you solve one problem you create at least half a Aozen
more that are urgent.

As we have gone on down throurh the years we have
always had one, two, thrre or four and now we have a galaxy of
those who have become mosquito experts., Some of them have been
sort of dracged into 1t at first, but almeost in spite of them-
selve s there they were, and they became interested until now
they have become mosqulto experts., Now we o0ld timers feel free
to walk ocut and leave the ball with them. Without any further
remarks, I welcome you sincerely. I bld you welcome and trust
that your stay here will be of real value %o you., If there
are any other things we can do for vou Auring your stay, make
it known to any one of the starf who will be glad to help in
any way they can.

Mr., Robinson: I might add that when we were planning for this
conference I got in touch with Professor Freeborn and it was
hard to crowd this program in but, through his assicstance, we
were able to get the room, We 4o avrreclate it, For a while
it looked as though we might have to meet on Saturday afternoon
and all day Sunday.

At this time I would 1like to review a little history
of mosgulto abatement in California and what it means., Mlany of
us have had to write speeches so they can be incorvorated in
the prnceedings, and that is what I have done.

Precident's Message: M"lembers of the California Mosguito
Control Agssociatinn and ruests:

"I wish to welcome all of you to this very instructive
conference and hope when the occasion arises that you will
participate. To the speakers who have traveled across the
continent to be with us, we offer our sincere appreclation for
your sacrifice, particularly in this holiday season,

"For all of us, 1t is well to renew the orogress of
mosauito control in California, as I think it is one of the
outstanding accomplishments of thie great state of ours.

"Mosouito abatement tegan in California at Burlingame
in 1905, which was only a few years after the discovery that
mosquitoes were the vectors of malaria. Professor Herms and
Harold Gray verformed the first malaria-mosaulto control work
in the United States at Penryn, California, in 1910. This
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successful demaonstration was fc . lowed by similar work at

roville and Bakersfield in the same year. In 1912, Thomas
H, leans of Los llolinosg, California, was the first to 4o malaria-
mosgulto control work in an irrigatinn Aistrict in the United
States.

"The first mosquito Adistricts to be formed in Califor-
nia were the Three Cities Digtrict in San Mateo County, and the
Marin County Mosquito Abatement District in 1915, These Als-
tricts! primary purpnse wags the control of Aedes mocsauitoes
breedings 1n the salt marshes, which mnved 1n on the residents
in great swarms,

"Because of the success of these districts, in the
next ten yenrs, fifteen districts were formed. Most of them
started out as small districts, abating epecific sveclies of
mosquitoes, The next ten vyears, seven more Adistricts were
formed; these also were fairly small in area.

*In the ensulng ten vosr veriod, from 1931 to the
present time, expansi~rn of existing Alstricte, and the forma-
tion of new oneg, has been very rapid, Eleven have been added,
making & total of thirty-six districts in 811,

"We, in California, are all interested in these
trends because thev affect us individually and collectively.
Let me now cite several examnles of this. The Merced Mosauito
Ahatoment District, formed in 1923, had 19 square miles, ex-
nanded in 1942 to 90 sguare miles, and in 19&5 to a county—
wide Aistrict with 1,995 square milesg, and a total budcet of
$137,5C0.00.

"Dr. Morris lMosouito Abatement was formed in 1916,
with 48 square miles under abatement. It now has 77C sauare
miles, with a prowcsed annexatinn of KO square miles, and a
budret for the fiscal year 1946-47 of %139,917.00.

"The East Side Mosquito Abatement District was formed
in 1939 with %3 square miles., By three separate annexations, 1t
now has 250 square miles, and a yearly budget of $73,000.00

"At the present time in California there are 10,997
sguare miles in mosquito abatement districts. Thile 1s an area
larcer than the states of New Jersey and Delaware. Thils is a
growth of 6,353 square miles in this past vear. In addition,
there 18 in the process of fnrmation or annexation, 3,156
square miles. These dilstricts will exoend over %1,200,000.00
in the fiscal year 1946-L7,

"This tremendous growth in mosquito abatement in
California 1in the past vear can partially be attributed to the
peovles! realization of the votential hazards of infiltration

"The State Legislature, at a sveclal session,
aprropriated 3600,000,C0 to assist the State Department of
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Public Health in their gstudies of mosoultoes and mosaulto-borne
diseases., SULC0,000.00 of this money was allocated to assist
mosgulto abatement districts in their control work in malaria
and encephalltis endemic areas,

"What does all this mean? It means, first, that we
as organizations represented here, and as individuals, have a
great responsibility to the two million residents of California
living under mosquito abatement districts. They ¢ladly vay in
Tthelr share toward the sucnmort of these Alstricts that they may
live in a community free from the health hazards of mosaulto-
borne diseaseeg, and enjoy their recreation and relaxation in
sunny California without the annoyance of mosqgultoes,

"Losaulto control must further expand to keep nace
with the development of California., The completion in the next
few years of the great Central Valleys' water project will nut
hundreds of thousand acres of land under irrigation, and
irrigaticn means mosquitoes,

"With the scientific research now being carried on;
with the new materlials and equipment now availlable, and the
promise of better ones to come, I am confident that we, as
mosquito control persnonnel, will keep pace with, and assist in,
the development of California,”

r., RoRins~-n: e will nnow hnve the renort of cur Secretary-
Trrasurer, Dick Feters,

lir. Feters:
FINAI'CIAL STATEMENT

gmount on hand, Adate of assumption of Office (February 26, 1946):
$535.01

INOOHE

1946
T-I"Contra Costa Co. #1 Ii.A.D. $10.50
-l Tulare 1i.A.D. 1k,00
5-16 Turlock M.A.D. 15.00
8-Coples Proceedings 12,00
351.50

EXPENDITURES

1946
-1 Regents U. C.  (Projector Rental) % 7.20
L-15 Gift, Prof. W, B. Herms, Emeritus b41.67
L.15 Comm. Frinting, lodesto 1%.3%%
5-27 Stamps 5.00
7-3% Tulare Daily Times (lMats) 56,13
7-3 Hatfield Stationery (Stencils) 12.3%0
7-18 Palmer Multigraohing 234,37
7-22 Stamps 15,00
7-29 Huebre (Covering & Rinding) 12,31
8-5 Stamos 15,00
10-1 Marparet A, Prefonteine 15,00
§I29.36
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Amount on Hand (8535.01) Plus Income ($51 50) 8546,51
Expenditures 429,36
Amount on Hand, December 13, 1946  “3IR77.15

We must consider another means of financing this
Association, a better way of finanning if all of the Adesired
activities are to be pald for. In the latter period of dis-
cussion, tomorrow, this matter is expected to be gone into more
thoroyshiv,

Hdr., Hobinqon' We have on sale here the annual procesdinge of
lact year®s conference at a price of $1.50. I notice that snme
of our gueste have come in recently and I want to call their
attention to the register. Flease be sure to regicter and also
specify whether you will be &t the Adinner at the Hotel Clarenmont
tonight. We hope you will he, but we must know in advance,

I will gonoint a Nomination-Resolutions Committee
to congiest of:

Gray
Peters
Washburn
Raley
Henderson

We have another distinguished gentleman with us
today who has done a 1ot for mosaulto abatement work in California
and who has bheen a great help to us 1n the State Leglslature.

I refer to Dr. Halverscon, onur Stnte Director of Public Health.
We apnreclate his fine work and are glad to hear now a paper he
has prepared for us,

Dr, Halverson: It is a real pleasure and honor for me to be

here with you today. I want to exoress apnreciation of the
Director of the State Department of Public Health for all the
work this Assoclation hags done in mosaulto control and thereby
helped so very materially to eliminate come real health hazards.
I wich also to express avpreclation to the Unilveresity and vartic-
ularly this department, The leadershio they have given has ex-
tended 1ts usefulness all over the world,

CUTLCOK FOR MCSQUITO CONTRCL IN CALIFCRNIA
3y Wilton L, Yalverson, M. D.
Director of Publlc Health

It 1s a pleasure to be here today and express
the sincere avpprecia inon that I and the State Devartment of
Public Health® have towards the activities of the Mosoulto Control
Aseoclation dnd all persons engaged in mosauito control in
California. Our interecst has been stimulated by war-time
experlences and today we are more than e ver 1mnressed with the
imoortance of arthropods as vectoras of disease and recognize
that the cnntrol of these arthropods 1s a sclence fundamental
to the field of public health and preventive medicine. This
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priefly 1s the key to onr outlonk for mosguito control in
California.

We must recognize that we are all public servants
serving the people of the State of California, OCur public-health
point of view limits our intereet in mosauito control to thnse
phases in which it relates to control of mosauilto-borne diecases,
Today 1n California there are two mnsauito-borne Ailseases that
occupy & place of importance; namely, malaria and virus enceph-
alitis, However, other mnsqulto-borne diseases may aonear in
the future. Your responsibilitv on the other hand is one of not
nnly nrotecting the health of the veople within your dAlstrict
but also to provide them with physical relief from mosauitoes,

Before we can project our thoughts on the future
outlook for mosquito control we must consider the program in which
we are now 80 deeply engaged for 1t 1s a part of the immediate
future. With service men returning from malarious areas around
the world, deep concern wag exXpresced by the state leglislature
in 1944 over the danger of violent new outbreaks of malaria, and
Senate Concurrent Resolution #11 was paseed reguesting the State
Department of Fublic Health %o :;ive a report on this hazard,

Cur report to the 1945 legislature entitled "Disease Bearing
Mosnulto Hazard in California" revealed that endemic virus enceph-
alitis wae as serlious a threat to the people of California as
malaria. During 19&5 one localized outbreak of malaria occurred
at Bryte in Yolo County that was ouilckly controlled, During the
same period there were 290 cases and L8 deaths of human enceph-
alitis,

In the Speclal legislative session this year the
report on the State Mosaulto-Borne Disease Hazard was reviewed
with the realization that there was an immedlate need for ac-
celerated mosauito control measures to keen these diseases 1in
check. Agssembly Bill No. 28 was cigned by the Governor in March
1946, providing $L400,000,00 of state monies to He ~17ocrted on a
matching basis to local mosaulto control agencles in areas show-
ing the presence of disease carried by mosqultoes, e.g., malaria
nr encephalitis, Its availability was te be contingent on the
meetinge of standards to be set by the State Department of Public
Health to insure effective use of the funds. 1In addition
$2C0,000.00 were orovided for the use of the State Devartment of
Public Health to administer the subvention ororram and make such
studles and demonstrations as it considered essential to the
successful development of the program. This fund was also %o
provide speclal training for suvervisors and technical workers
of local mosagulto abatement Aistricts, to nrovide a consultation
and advisory service tn local communities desiring to engage in
mosquito control activities. Through this act our Department
became intimately 1involved in the mosauito control problem through-

out the state where previously 1t had maintained only an advisory
service,

Let me assure you that this previous rather limited
activity 4id not indicate any lack of interest on our vart. It
has been nur plan for some time to establish a bureau for the
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study and control of all vector borne digeases in California and
the new legislation gave us that opportunity. To handle the

field activities and subventlon program we established within the
"Division of Environmental Sanitatinn" a “Mosquito Control Section
providing for a staff of orofessinnally ftrailned entomclogists anA
engineers to he classified as Mnsauite Control Smecilalists,
asgisted by sanitarians and other field workers under the Alirec-
tion of a Sentior Mosauito Contronl Specialist. It 1s nur vlan
that this Section will bhecome the professinnal nucleus of our
nroposed. Bureau of Vector Control during the coming blennium.

To discharge sucessfully the responsibilities
of Ascembly Bill #23 vested in the Devpartment nf Public Health,
an Advisory Commlittee of sclentific exmerts and leaders in
California was apnointed to guide us. This Advicory Committee
consiste of:

Dr., Xarl F. Meyer, Director, Hoover Foundation,
University of California

Dr. W, licDowell Hammon, Hooper Foundation

Dr. William C. Reeves, Hooper Foundation

Dr. Stanley B. Freeborn, Ass't Dean, College of
Agriculture, Unv. of Callfornila

Dr. William B, Herms, Professor Emeritus,
Unlversity of California

Dr. Rudolph Harring, Profescsor of Veterinary Scilences,
University of California

Dr. John J. Slnpy, Health Officer, San Joaauin County
Health Demnartment

Mr., Harold F. Gray, Engineer, Alameda County Mosaulto
Abatement District

Mr. E. Chester Robinscon, Superintendent, Eastside
dosaulto Abatement District

Mr. Arthur F. Gelb, Suverintendent, Doctor Morris
Mosgulto Abatement District

In meetings with this committee our program was
developed into two general phases:

I. Fundamental studies leading to a better
knowledpe of the diseases in questlon and the
location of their endemic areas in the state,

IT, Direct Control in the field by local arencies
of the important mnsguito vectors; this control
to e partlv financed by State subventions
allocated through the Department »f Fublic Health,

This nlan has been energetically Aeveloped but I
shall not discuss the details inasmuch as Mr. Stead in his paver
"The Outlonk for Mosauito-Borne Disease Control in California®
at the Associlation's last meeting Alscuseed our original vlanning
for the program and pavers later in this meeting will completely
cover this year's activitlies and our vroposed program for the

coming blennium developed in conference with our advisory
committee,
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"What have heen the accomplishments of our pro-
ecram to date?" vou might ask. Briefly we can 1iect scme of them:

1. Employment of more professinnally trained
and experiehced men,

2. Development of snunder moscouito control wnrograms
haged on entonological inspection work and use
of intense larvicidal operations, including
DDT larvicides anAd residual sorave to sunvnle-
ment permanent typme control.

3. Development of Aistrict administration and
encouragement of monthly superintendents'
meetings held for the districts' mutual bene-
fit.

4., New, 1lirht and relatively inexpensive mobile
equioment to revlace the slower and heavier
nower spravers formerlv used, besldes acceptance
of the airplane as a tool to senlve many of
California's nroblens.

5. Finally, a great expansion has occurred in the
area included in mosgulto abatement dAisgtricts.

A glance at the ctatistics reveals that:

{(a) The total area in mosquito abatement Aistricte
before 1945 was U4, 645 square miles.

(b) Annexations and new Aistricts since 1945 cover
5,353 souare miles.

(c) Total area includeA in mosquito abatement
Aistricts to Aate is 10,9973 square miles.

(A) The area in mosculto abatement districts with
subvention contracts is 6,%%1 square miles

(e) Potential annexations and new districts to be
organized in the near future will be 2,756
square milee,

For your general informatinn I would like to add
that the total budgets for the twenty-four mosauito abatement
Aistricts with whom we have subventinn contracte amount to
31,037,3%7.00 with subventi~ns,

Yeg, this 1g hip business and a bHis resvonsgibility
to you and to us. We must look to the future now ani see that
all of our resoonsihilities, needs and deficlencles are satis-
fied equitably. I cannot Aiscuss them all but shall cover
those which I belleve are of major immortance.

1. First, our subventinn and Complementary State
Program: it has been the recommendation of
our advisory committee thatt

(a) Subvention moniee are essential through at
least the next biennium to promote and
develoo alequate mosgulto control nrograms
in endemic areas in the State and that we
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ask the legislature to continue them in the
present amounts on a vearlv basls, Allocntlons
to be on a revolving basls with aid to
established dAistricts reduced each year to
allow for acssletance to new Alstricts and
districts annexing new territory.

(b) Our medical, biological, ecclogical and control
studiees must be intensified to ¢ive us mors
definite clues to effectively combat virus
encephalitis. We are eauipned with the bhasic
malariology necessary to control malaria.

2, The relatinnship of the Mosquitn Abatement District
to the local Health Devartment has in the ovast been
a very loose arrangement verhape throuwrh lack of
interest or understandine. I bellieve that this
ie a very valua®le relationship thnt should be
strengthened in order that your public health
value be fully dAeveloped. Whenever, a case of
malaria occurs in ynur Ailstrict your resnonsibhility
is to prevent secondary cases. Perhaps other
vector borne Aiseases are causing an enldemlc.

Your worth to the community can be demnnstrated
ten-fold by steroine into the gap and vproviding

the service to control that new vector. Your
authority to render this service is provided for
under the powers nf the Mosnulto Abatement District
Board of Trustees as listed 1In the Health anAd
Safety Code.

3, The relation of the Department of Public Health
to the losaulto Abatement Districts is a vol-
untary one. We are committed only to administra-
tion of Asgssembly Bill #2% and to the control of
any outbreal” of mosquito-borne Aisease., Jdur
acticns, while voluntary, are in our minds an
expreasinn nf our Aesire to culde the establish-
ment of permanent and strong mosnulto abatement
Alstricts or other control agencles in all areas
nf the State of California where mosaguito-berne
Aiseases are endemic or potentially so. We have
accepted the resvongibility to nrovide nrofes=innal

consultaticrn service as requested from any local-
ity.

The Aemand for mnsculto control in California as
evidenced by the growth in mosauilto abatement Aistricts ig our
mutual challenge, Let us accept 1t without reservation for only
through a professimnal and sound nrogram can we succeed,

Mr., Robinson: Thank you,Dr. Halverson. The members of this
conference can see that in the Director of Public Health we have
a friend and a good counselor.

Justin M. Andrews, Deputy Officer in Charpe of the
Communicable Disease Center, U. S. Public Health Service, at
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Atlanta, Georgla, was scheduled to present the next paner.
However, we have recelived word that his plane 1s grounded at
Los Angeles by a very dense fog, and orobably will not be able
to leave until this afternoon,

We will ther~fore vnass on to the next vaper
scheduled, which 1s by Professcor Herms.

Prof. Herms: I really did think 2 year ago when vou presented

me with a beautiful smokine set (I should have brought it Aown

to show you and to use) that my time was over go far as my

active connectinn with this grouvn was concerned. So I was really
surnrised when Dick Peters showed me the program on which mvy

name anveared and, worse vet, that I was scheduled at the Hotel
Claremont tonight as master of cermonies for the occasion,

Sori» References to Recent Literature and Sundry Nntes
of Interest to nur llembers
by
William B. Herme, FProfessor of Parasltology, Emeritus
University of California, Berkeley

The task of abstracting in useful form for
presentation in a reasonable time, even a small percentage of
the recent literature in the fileld of medlcal entomology,
proved to he impractical this —~ar for varinus reasons.

During the vears 1945 and 1946 the volume of vavers relating to
insects as Alsease vectors increased markedly mainly because of
contributions made by numerous entomnlocsists, maracsitologists,
and other sclentiste who had been asenciatedl with the medical
department of either the Army or Navy during World "ar II. The
magnitude of our problem is indicated in the fact that H. H
Stare, now President of the American liosauito Control Assoc
115tsf§ﬂ3referenoes to literanture of svecific interest to
mosquito control workers in two issues (Marech and June 1916) of
Mosauito Mews practicallv all publisheA in 1945, 1In this
connection it ies interesting to nnte that 46 (13 plus %) of the
345 puhlicationg contained the letters DUT in’the title »nd mary
others refer to DDT in the text of the article., Obviously few,
or more vrobahly none, nf s would have time to review gll of
thece widely scattered referencee in order to acauire a

knowledee of DLT and 1ts yges, It may be pointed ont here that
all workers concerned with the wse of DDT should have for ready
reference a copy of Miscellaneone Publications No. 606, United
States Dernt. of Agriculture, entitled "DDT and other Insectiecides
and Repellents". This 71 paze publication was Aeveloped for the
Arried Forces and is Aated Aucsust 1946 hence becauge of the Aate
1s not 1listed among the references shnwn in Stage's ligsts
mentioned above. An 1ndilcation of the value of the nublicetion
1eg set forth in the following headings nf sections in the text,
viz,:~ chemiatry of DDT, 1ts prepvaration in solutione, emulsions,
suspensions, dusts, etc; benzene hexachloride (666); chemistry

of recellents and nmiticides; DDT larvacides; DDT as a residual
Aegosit for adult mosauito control; airplane anovlication; DDT

for control of flies, bedbuge, fleas, cockroaches, lice, mites;

iation
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Insect repellents; toxicity nf DDT.

No Anubt manv membere< of thils grounsg subscribe
to "Moeaulto News", the official nrgan of the American Mosouito
Control Association. It is a acuarterly Jjournal containing
many articlees as well acs review: and ahetracte valuahle to
mneaulto control ooverators. References and bibliogravhies are
included in all issues. The valne of this publication may be
better set forth bv readine the table of contents and a few
excerpts from the June 1946 number viz.: "Six generations of
Culex plopiens without a blnod meal" by Wray; "Observations on
the Hablts of Anonheles freebonrni in Northern Utah and
Southern IAano" by Rees: "Mnsauito Surveys and Inspecticns in
the District of Columbia Area' by Good; "A List of Mosauiltoes
of Penneylvania with Notes on their Distribution and Abundsance!
by Wileon et al.; "Effectiveness of Insect Wire Screening" by
Bacon; "Breeding Hablts of Anophelee farauti in New Guinea'" by
Hart; "llalaria Control in the Dominicsan Republic" by Caldwell;
"Notes on Malaria Control in Manacua, Nicaragua' by Sterling;
News; Notes; Edltorial; Reviews and Biblingreohies.

While referring to the American losgulto Control
Assoclation 1t will be of interecst to all of vou to know that
this Association ig setting up the machinerv for the establish-
ment of Research Fellowrhips. President Stage comments viz.:

"It 1s believed that this Assoclation might
provide excepticonal facllities for testing the merits of, and
working out the "bursg" from materlal and egulpment Aesiecned for
use in ite various flelde nf activity and resoonsibility. With
funds provided bv a "Aonor" with a nroduct or a problem reauir-
ing investigation, a svecially qualifiled sclentist would be
employved tn work full time on that nroblem. Then chonsing the
most aporopriate areas avallable, rigorously contrnlled and
checked experiments would be worked out 1in collaboration with
Asgnciatinn member executives o7 the Mosauito Control Commiesions.
Thug, first hand, nreintrerduction and prenvblication information
about new products in thelr snecial fiesld would become avallahle
to trhe conllaborating Commission., Also mosaulto control work
as a whole would heneflt through avoldance of sometimes costly
mistakes through accrntance at face value the premature hieh
precssure marketing of an 1lncufficientlv teeted nroduct. The
manufacturer wonld nroflt from avoldance of the loss which
resulte when an expensive selling "bulld-up" flons because an
unimoproved product turns out tn be unsatisfactory; or when a
notentially good nroduct is given an almost hoovelessly bad name
becanuce of some defect that could easilv have been discovered
and correlated."

The same organization 1s getting out a Who's
Wno in tlosauitn Control on an internatimnal basis,

During World War II the initials MCWA (Malaria
Control in War Areas) became very familiar to most of the
membere of thils Associatinn. The United Statee Puhlic Health
Service on July 1, 1946 ofriciallv inagurated the Communicable
Disease Center (CDC) which revlaces MCWA. The scope and
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organization of the Comninicahle Diserase Center will be
deacribed for us bv the Aeputy nfficer in charge. We are most
haopy to have Dr. Justin L. Andrews in attendance and lock
forward with much interest tn what he has to revort,

Early in June of this year an imoortant cnn-
ference (Pacific Science Conference) was held in Washington,
D.C. to form an effective organization nof American scientists
interested in the Pacific area. This conference consisted of
a humber of divisions, one of which, that of Public Health and
Medicine, set up Aisease categoirles indicating a continued
concern with arthropod (insect ani archnid) borne dlseaces,
Two categories are of interecst to this group: (1) Diseases of
ma jor importance in the Paciflic Area, - the dysenteries,
malaria, hepatitis, the dengue comvlex, trovical dermatoses;
(2) Diseases of leceser hut peculiar importsnce, - scrub tvvhus,
sch'stosomiasis, filariasis, Japanece "B enceohslitis,
Another categorv called for a study of possible Adeleterinus
effects of the wldesonread use of DDT.

Having a bearing on the above dlseare categorles
are some statistical renorte in Troovnical Nedicine News for
June 1946, namely the following disease incidence of insect
borne Aiseases in the U.S. Army during World War II (January
1942 — August 1945 inclusive) based on hospital admissions:
malaria 4ULC,749 cases, denpue 82,392 cases, sand flv fever
12,228 cases, scrub typhus 6803 (estimateds, filariasis 211C
cases,

Much of the iInformation gained during the course
of World War II concerning insect borne diseaces and of course
other diseacres as well reached us in confidential or restricted
form, Since the close nf the war many vnaners by forner
military versonnel have aoveared in various journals such as
the American Journal of Trovical Medicine, Journal of Parasit-
ology, and many others. Just a few of thece references may be
cited to 1llustrate. A great deal of research was done on
trombiculid mites (chigeer mites) particularily with reference
to scrub or mite horne tvyphus (tsutsugamushi Aisease). One of
the more recent publicatinns by Philinp and WooAward entitled
"Tsutsugamushi Disease (scrubh or mite borne tvohus) in the
Philippine Islands Auring American Reoccuvation in 194L-ULs,

II. Obhservatinns on Tromhiculid Mites" in the Journal of
Paracitology, Vol. 32, No. 5. pp. 502-513 (Cct. 19U46). This
publication gives a kev to known or nossible Philippine
tromhiculid mites numbering fiye species of which four are
known to attack man and two of these Trombicula akamushil and
Tromhicula deliensis are Aemonstrated vectors of scrub tyochus,
A brief account is given nof anti mite measuree durine certain
military oneratinns, These congisted nf (1) mite reductinn by
nanipnlation of the environment of the vector, e.g.use of flame
trrowers, clearing etc., andi (2) personal orotectinn bv use of
dimethyl pthallate imorecnated clothing. These several cnntrnl
measures were discussed earlier in a paver by Kohls, Armbrust,
Irons, and Philiv in the American Journal of Hvgiene Vol. 41,
Ne. 2., pp. 374-396; Studies on Tsutsugamushi diseases (scrub
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fyphus, mite-barne tyohus) in New Guinea and adjacent islands
and further observations non enidemioloesy and etiology'.

During the War our malaria control units had
much to Ao with Anopheles punctulatus in New Gulnea, the
Solomons and elsewhere. Some of us were called upon to Adis-
tinguish between this sovecles and A. moluccensis; and then
further difficulties arnse when A. koliensis and A. faranti
came into the nicture. There was much confusion, This con-
fugion has now bheen cleared un by Rozehoom and Knight in an
article entitled "The punctulatus cormplex of Anophelinag" in
the Journal of Paracitologyv, vol. 32, No. 2., po. 95-123 (Aoril
1945). The conclusion has been reached that A. farauti and
A. kollensis ane distinct species as well as A. punctulatus,
but moluccensis becnmes a synonym of farauti.

Some of our number have had to learn how %o
dissect mosaguitoes in order to obtain an ococyst or sporoznite
index in malaria survey work, For thosgse who are heginners in
trhis field the article by Hunter, Weller and Jahnes entitled
"An Nutline for Tesching !losquitn Stomach and Salivary Gland
Disseotion” in the American Journal of Tronical Medicine,
(Vol. 26, No. 2, March 1946) is strongly recommended,

Important medican entomological inveetipations
in the Pacific Area were condu~ted by U.S. Naval Medical
Regearch Unit No. 2., of which several of our own students were
members. Several papers have alresdy been pu011Qheﬂ dealing
with these investigations, among them: "Mosquitoes of Ckinawa
and Islands in the Central Pacific" by Richard M Bohart and
Robert L, Ingram. This publication 1is Navmed 1CH5 (110 pages
with 20 full page Arawings) by the Bureau of Medicine and
Surgery, Navy Devartment, Washington, D.C. The authors state
that only three specles nf mosaqultoes are known to occur in
the Hawailian Islands, a fourth gpecies Megarhinus inornatus
having oredacenus larvae and non-biting adulte was introdnced
but apvarently net established., The three known epecies are:
Aedes albonictus and efficient vector of dengue fever; Aedes
aeagyntli, also an efficient vector of Aengue fever; and Culex
guinquefasciatus an important vector of nocturnal filariasis
elgewhere. Eight specieg nccur in the Samoan group of 1islands,
Aedes pseudoscutellaris i1s a strong vector nf both nocturnal
(Derlodio) and non-periodic filariasis. Cf 6634 apecimens

655 (9.9%) were Tound to be naturally infested with filariae
in the f*eld, and 30% of females became infective (1L Aays
filarial survival) after feeding on a case with infective
microrilariae.

For the Marshall Islands four species are
reported, and for the Carnlines nine endemic svecies re eflecting
the p@ogranhio 1solation of theese islands. For the Mariana
Islande twelve species nf mosquitoes are known.

Thirty-three svecies of moscouitoes are
reported for Okinawa which 1is serirusly afflicted with mosaulto
borne disearces, nameWV malaria, filariasis, Aengue fever and
Jap "B" encephalitis '
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There are excellent identification keys for the
identification of the various species (adult and larvae)
arranged according to 1sland grovps. The descr~iptions are
excellent and adeguate data on biology are included: There
are twenty vpages of taxcnomic itlustrations. All in all this
1s a very usaful publication.

Another valuable pvblication is "A Synovnsis of
the Philippine Mosqultoes" by Richard M. Bohart also a U.S.
Naval )edical Research Unit No. 12 contribution (Navmed 530);
Bohart gives keys to the identification of the 142 known
species of Philiopine mnsaquitoes. There are 18 svecles and 11
subspecies of Anovheles, four of which are eald to be imopnrtant
vectors of malaria, only one A. minimus flavirostris being
highly imonortant, There 1s included a 1list of references and
over 9C figfures.

"The Mosaultnes of J pan and their MeAdical
Imoortance" is the title of Navmed 1095 by Tsai-Yu Hsiao and
Richard i, Bohart. These authors mive keys tn the 4U species
andl subsvecies of mosguitoes of the main Javanese Islands and
the Bouin group. Part III deals with blonomlics Aistributinn
andi relation to Aisease. Part IV gives a brief account of
mosquito borne diseaseg in Japan, viz.: filariasis, Japanese
"B" encephalitis, malaria and dengue. Three ceses of vellow
fever {(not indigenous to Japan) are referred to as having
occurred in two Prefectures. Fifty-nine referencess are
listed,

Those of ug interested in the wider field of
medilcal entomology will want %o consult the sunnlement to the
American Journal of Trooical MeAicine for Seotember 1946 (Vol.
26, o, 5) which deals with "Human trypanosomiasis and tsetse-
flies in Liberia". This is a c¢ontribution from the Department
of Trovical Ledicine H-rvard University leAdical School. Part
I, by Veatch, Aerals with the Alseare; Part II (pp.57-94) by
Bequaerrt is entitled "Tsetee~flies in Liberia: dAistribution
and ecology; possibilities of control?” Part III concerns
treatment,

Bequaert in Part II states that "in view of the
difficulties of controlling Glassina palnalis in Liperia by
Alrectly attacking either the adult or the vuoarium, econlogical
metnods are most likely to vield results commensurate with the
effort. 5Such methoder aim at modifying the envirenment so ags
to nake 1t unsultable to the insect.....S5elective clearing is
the most nractical wav of altering the envirrnmnent so as to
render 1t unfit to the adult and the puparium!.

The regular issue of the American Journal of
Tropical Medicine for Ssotember 1945 (Vol. 26, No. 5) contains
an article of considera®le interest to mosguito control agencies.
This article 1is bv Elmendorf, larucci, Griffin, Meyer and Ryan,
entitled "Longevitv of killing effect of DDT for mosaultoes
contacting screen wire vainted with DDT solutinns (see pp. 663-
685). The soluticns »f DDT in solvents, acetnne, kerosene,
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Diecsel oll #2 and others, were made &n that a given amount of
the solutinn would renresent varinus concentratinns of DDT per
square foot when daubed on the wire with a cotton swab. The
following comments are of interecst to all of us who engage in
exverimental work. "It is unavoidavle that snme tests present
descevancies, (1) when the measuring rod is a living entity and
mortality constitutes the final measure of results; (2) when
ohysical Aifficulties vrevent the uniform aoplication of the
x1lling agent to all portinns of the test surfaces; (3) when
meteorological conditinns Aiffer on Aifferent test Aays anA
over different test perinds; (4) when weath-red surfaces,
thourh receiving the same general natural exvosure, may he
affected by individual Tactors causing loss of votency, such
as & guct of wind, or rain, or a blow by an onhject blown by a
wing ., "

This vaper contains numerous tables andi graohs
which must be carefully studled to get full benefit nf the in-
vestigation, however, a few conclusinns may indicate some of
the results: (1) Two hundred milligrams of DDT per square foot
in solution on screen wire vroved to be more effective for kill
on short cnntact than 100 or 50 milligrams per square foot;

(2) DDT in solution proved more notent in its killing effert

as measured bv chort contact perinds, tnan DDT in Ary crystalline
form; (3) different solvents dAiffered in their cavacity to
retain killing effect of DDT on ehort contact; (4) screen wire
treated with DDT was revitalizcd by aoplication of a solvent;
(5) a percentare nf mosquitnee (Acdes asgyoti used in all tests)
exposed to four cnntact exvosures of DDT in certain solvents

was capable of biting man for a certain time after cxvosure.
Thirty minutes after such exvosure, the percentape of mosoultoes
unable to bite was large, reaching 61.1%. Accordingly, it 1is
reaconable to assume that aernsnl snrays, containing DDT alone,
shonld not be relied unon to kill infected anonhelines, 1f the
building is to be enterest immedlately after such snraving:

(6) kerosene and also Dierel oll #2 would avpear to be less
effective as practical snlvents of DDT under most fleld
conditinns, than the oth-r solvents tested."

The second of a series of vapers entitled
"Studies on Imvortant Malarias: 2. Ability of Calif-rnia
anophelines to transmit malarias of foreign origin and other
considerations" in Journal of the National Malaria Soclety
(Vol. IV, No. 4, po. 3C7-329, Dec. 1945) is of varticular
interest to this cnnference, The conclusion was reached that
A. m. freeborni, A. punctipennis, A. m, occidentalls,
A, vnseudopunctivennis fanciscanus all apeared tn have about
the same susceptibility. AI1 developed sporozoites. On the
basls of the evidence precasnted, 1t avvears justified to con-
clude that contrnl messures are necessary for the forelgn
malarlas brought to the American west cnast by relavsing
carriers.

O0dam and Snrmerford in Science Vol. 104, No. 2708
(22 Nov. 1946) report their rescarches on the "Comvarative
toxiclty of DDT ani four analosues to Goldfish, Gambusia and
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Culex larvae". The larze-scale use of DDT in natural areas
makes 1t necesgssary to studv the effects it and related com-
pounds have on all forms of life if contrnl measuree are to

be developed, Of beneficial groups, flsh have already been
shown to be very vulnerable to DDT in the laboratory. Under
natural conditions mortallty ot fish has been observed where
large amounts or repeated dnses of DDT were used in the
control of mosquito larvae', The authers found that Gambusia
are much less resistant than poldfish under the conditions
tested. The minimum lethal dose for goldflsh was approximately
C.1 ppm, for Gambusia 1t was 0.0l ppm and for Culex larvae
0.C01l ppm. Therefore, the poldfish were 1/10C and the
gambusia 1/10 as susceptible as the mosquito larvae. Mosquito
pupae were much more resistant than hoth the larvae and
Gambusia. The precence nf aquatic plants in the bowls reduced
toxiclty considerably sn far as the fish were concerned. The
plants themselves were unaffected,

Many of our members are acouainted with the
contributions of Don Rees of the University o»f Utah., The
October 1946 (Vol. XXII, No. 4, pp. 143-156) issue of the
FPan Pacific ZEntomologisty contsins an article by Harmeston and
Rees entitled "Mosquito record from IAaho!, This article
zives a rather accurate index »f the mosquito fauna of Idaho,
Thirty-two speciles are listed, three anovhelinees, A. freeborni,
A. occidentalis, and A, punctioennis.™

The latest 1ssue of the Journal of the Malaria
Institute of India (June 1948) came to handi early this month
(December). This number 1like those vreceding it contains a
number of articles of cnnsiderable interest to most mosqgulto
eontrol agencies. Among these articles are the following:
"A net for catching Gambusia fish from nurseries, tarks, and
well" by the Reglonal Malarinlogist, 8, G. Masillamani. A
small town in Madrac Province, Indla contained 1500 wells into
which Gambusia were 1introduced reaquiring large numbers of fish,
The catchring net 18 escentially a mosoulto netting bag sus-
pended from a two foot diameter circular frame, To the narrow
lower nart of the hag 1s attached a 4% x 6" metal container,
The net 1s hung over a »ulley attached to one end of a six
foot pole, A three inch hlonck wonod is so susoended abovae the
net that it will float when the net 1s submerged, To the
underside of the hlock 1i¢ tied some minced meat or earth
worms to which the carnivorous Gambusia are attracted. When
sufflicient fish are attracted to the bait the net is 1lifted,.
Thus as many as 200 tn 370 fish can be causht at one time
within a few mlnutes,

A sccond article by the same author describes
"4 Faris Green Distributor".

A ocaper by Wu et al 1s aonrnoriately entitled
"A& preliminary revort on some laboratory and field exveri-
ments to determine the relati~- effectivenecs of oyrethrum,
DDT, and gammexane D919 as incecticides and larvicides".
Cockrnaches, house-flies, mosauitoee, bedbugs, head lice, and
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sandflies were used 1in theese tests,

Many of our service personnel in trainineg for
malaria-mosquito control operations 4id thelr culicid "teething!
on King, Bradley and McNeel's "The mosauitoes of the South-

astern States, U.S. Dept. of Agriculture Misc. Publ. No. 336,
Under iate of May 1946 a brand new publication of great value
"The mosqultoes of the Snuthern United States east of Oklahoma
and Texas'" by Carventer, Middlekauff, and Chamberlain has
aoneared This 1s a 292 page monogranh "The American Midland

Naturalist Monogranh No. 3" published by the University Press,
Notre Dame, Ind,

Recently off the precs (W. B. Saunders Co.
Philadephia 1946) under tre ausplces of the National Research
Council 1s Russell, West and Manwell's "Practical Malariology".
This 684 pare volume 1s Adedicated to the personnel of the
svecial fleld Malaria Control Organizations of the Armed
Forces of the United States in World War II. The dedication

continues to read viz,.: "through whose self-gacrificing and
intellisent efforts the military hazaris nf malaria so serious
in 1942 and 194%, were s hdued." As pertains to anophsline

mosquitoes, you will not find a better consideratinon of control
measures (pp., 417- 5/7) such as larvicides, drainage and filling,
naturalistic methods, control of adult mosquitoes, community
control, control of man (man made malaria) and finally malaria
control under militarv conditions.

In professional mosaqulto control operations
one cannot avoid needing a good knowledee of other arthropodis,
such as flies, fleas, gnats, soviders and hosts of others. The
peovle whom you serve are everlacstinglv asking - What is this?
Is it dansernnus? Does 1t carry diseace? What can be Adone
about 1t? Except for books dAealine ewclusively with the fleld
of medical entomology, there 1s no more valuable book to be
had than "A Manual of Trooical Medicine" by Mackle, Hunter,
and Worth, also oprepared under the ausolces of the Vational
Research Cnun011 and publiched by W, B. Saunders Co. 1945,
This work consists of 727 pages, 234 11lustrations, six in
color. ©Sectlon X - pages 50h~w50 (15 6 nages) 1s particularly
approoriate.

Finally at leas. one other new ook rdecserves
mention here, namely, "Insect Microbiology" by Edward A.
Steinhaus of the University of California. This work is
oublished by the ComqtocV Publishing Co. Ithaca, New York,
and consiste of 753% plus X vages, 250 111ustrat10ns and a
formidable 1list of references (3% pages, about 1770 references).
Tnis book will answer nearly all of your quections concerning
the diseases and parasites that afflict insects,



(1)

- Mr. Robingont Trank vou very much for that very instructive
Aiccugsion on a very little bit nf the 1iterature that has
come out, I'm sure yvou all see why 1t is auite imoposeible to
allow Professor Herms to retire. We need him too much and we
want him active among us,

We are going to change nur vrogram slightly
and. will now have a Tilm on the idenftirication of Anopheles
mosaguitoes. Dr., Usinger will show these victures,

FILM STRIP
W ANOCPHELES IDENTIFICATION®

Mr., Robinson: I am nnw rolng to ask Mr. Gray to moderate the
program for the rest of the morning.

Mr. Gray: I had exocected that as you are probably going to
to hear ennush of me this evening I might be allowed just to

listen, but apoarently they hav> cnnsoired against me.

I firet wish to vrecent come Aistinguished

cuests we have with us, Dr, Hackett, will you vleace ricse?
Dr. L, W, Hackett is with the Foclefeller Foundation for
Medical Research, at precent being stationel at Buenos Alree.
He 1is one of our great aunthorities on malaria, and 1s the

-~ author nf the book "Malaria in Eurorve", which is fascinating
readiing. I consider 1t cne of the clasesics in public health
and medical literature,

Another traveller from afar is our cld friend
Harry H. Stage of the Bureau of Entomology and Plant Quarantine
in Washington, D.0., He 1s also this year Precident of the
American Mosaulto Contrnl Agsociation.

Another 1s also an nld friend from the same
Bureagu, Mr, C. ¥. Gjullin, now statinned at Corvallis, Oregon.
Accompanying him is Mr. A. W. Lindoulst and Mr. Andy Roth
from Corvallis,

I nnw take vleasure in introducing Dr. William
McDowell Hammon of the G. W, Hooper Foundation for Medlceal
Research, who is retiring as Dean of the School of Fubdblic
Health here at the University., He 1s also a member of the
Commission on Virus and Ricketteial Diseaces. Army
Eoideminlogical Board, He will speak to us on encenhalltle,

RECENT DEVELOFMENTS T¥ STUDITE OF THE ARTHROPCD B0RNE VIRUS

CUCRPHALITIDES

"’)y

- The Neurotronic Virus Unit nT the George Williams Hooper
Foundation for ledlcal Resenrch nf the Univ. of Californla
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Paper read by W. McD. Hammon M.D,

Members and vrofessinnal asscoclates are: W, McD,
Hammon 11.D., Dr. P. H., Dlrector; W. C. Reeves,
Ph., D., Field Director; Bernard Brookman S. A,
San. (R)., U.8.P.H.S,; D. P. Furman, Assoc.
Entomologist, U.S.7,H.S,: H, B, McClure, Asstcc,
Biologist, U.S.F.H.&,; C. A, Herman, Ph. D.
(California Division of Fish & Game, Devot,
Natural Resnurces)

The startline and avoarently most imnortent
fundamentrl findinze in the evideminlogy of the arthreovod-
borne viruvg encephallitldes are no loneer achievemente of the
1mmediate past., It% wase gixteen yearc aso that the first of
thece viruses was 1solated; thirteen years have passed since
the first evoerimental mosogulte transmiseion was made;
thirteen vears aco the virus w: © first isolated from man; 1t
1s eight years since the Aevelooment nf an encephalitis
vaccine; and now, fTive vewurc have elapsed since the first virue
was 1solated from a mnsauito. A war - one such as this world
had never previouslv experienced - has come and gone slnce
thece findings were made, Strance as 1t mayv seem, 1t avpeared
wise to some of our civil an? nilitary leaders te encourage
the continuance nf research on the encephalitides in the face
of a nearly total war. I will not attemnt to Justify or to
criticize their judement, but will svend a few minutes re-
viewing what has evolved in relation to the offensive and de-
fenslive AdAevelovments of the War.

Certain nf the viruses of the encephalitides
were recognized as serious epildemlec notentialities in areas
that had laport nt climatic and tnrogranhical advantares for
the training of troocons in this country. The Canadian Alr
Force suffered rather unexnected casualties from the Weetern
equine virus in 1941, and it w:s recognized that more serious
outhreaks could occrur.. Exnerimental St. Louls mouse brain
vacceline wae developed,l teeted on animals and men for safetyg_
with not too assuring reaults - but held in readiiness for eny
emercency which misht arise., Chick embryo Western enulne
vaccine wae prepared, and also held against contingencies,

It was nnot found necesgs rv to use any of the vaccines, for
probably mest important »of all, intensive mosaulto control

was egtalklished in and about cantonement areas. Malaria,

and 1in some areas dengue also, were orevented. These are
unsung victories cver death and hysteria which were vrevented.

Thougbts turned early %o the Japanese B
encepvhalities of the Orient. Japanese submarines, planes and
balloons were off our shores or ovar nur heads from time to
time. "3.W.," was whispered as a possibility. Where two
viruces thrived, oossibly a thirdA, and more dangeronus one,
from the standonint of case fatalltv rates, might also bhe
brought into play! Furthermore, we were exvected to carry
the offensive into areas where thils Alsease was endemlc and



(20)

epldemic, WMosqultoes of California were tested for their
vector ability and eseven oyt of ten tested were founAd
cavable of transmitting it’, What then were the votential
vertebrate hostes that could sevrve as sources of mosquito
infectinn? This problem had to be exvlored and cuch ex-
vlnration was made in the laboratory. In the abeence of a
natural endemic fierlAd area for Javanese 3 viruas, 1t was
apnropriate to stuiv further in the field endemic viruses
which we had about us, Tpr knowledge of nne could nossinly
be applied to the other.*=0 1In fact, further nrogress was
made confirmine the bird-mosauito-bird cycle for our Aomestic
viruses, /(-5 but birds 4id nnt lend themselves eaqually well
to Japanese B virus infection.9,€

Exveriments with DDT in the contrnl of Culex
mosaguitoee were indicated and carried nut with results which
Aisclosed the fact that ite ef ~ctiveness was nod as miracu-

lous fer Culex as it was for anovhellne control,

Mouse brain vaccine for the Jeavanese virus was
orevared on an experimental scale,l and then, as troops
neared Nkinawa, Formosa and Javan, 1t was produced in
hunireds of thnusands of desec,. But we feared to use 1t
becanuse sensitizatinn by repeated innculatinns of nervous
tisene produced severe, fatal encephalomyelitls in laboratory
animals and similar resulte had occurred occasionally in man
wvhen rabies vaccine (also of n~rve tissue) had been nused,
Streonuocus efforts were made to o»roduce chick embryo vacclnes,
and finallv small lots of apoarently satisfactory material
were made avallable.lC

Meanwhile, small civilian outbrenks of Western
eaquline ani St., Louils virus still occurredi in this country,
and 1solations of virus from naturally infected mosqguitoes
reached avproximately 150 in number.® The St. Louls virus,
lons suspected iﬂ California, was_finally isolated, first
from mosgultoes,* then from man.ll Three 1solations of a
new virus were made from California mosoultoes and orolonged
studies indicated thn; it infected man and manvy other mammals,
both large and small,2 It was orobably, however, princloally
an infection of rabhits ani squirrels, as the other two
viruges were princinally infectinns of birds. Outside of
this state, chicken mites were found infected_with the St.
Louis virus,l2 then the Western couilne virusl’ and congenital
ftransmiscion of the former was ri(—monstrated.lur It was ex-—
clting to realize that if this nite should be able to trans-
mit the virus by its bite, 1t would fit into the hyovothetical
description of the much sought after true reservoir. Thus
far, however, this vector abilityv has not been demonstrated,
and our enthusiasm must be held 1in check.

Then in the summer of 1945, encephalitis
struck in Ckinawa. Both natives and 4dmerican troops were
affected., The Adisears manifestationsg were horrifying. Mental
and motor disturbances in thoese who did not die continueA for
weeks and many thought thev wou'd be vermanent. Horrible
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deaths occurred, and a small wave of hysteria ensued.
Japanese B virus was isolated “rom a fatal cage, andi the
Aiagnosis confirmed by serologicnal tests.19,156,06 The ex-
cerimental mouse brain vacclne was ordered to be Flven to
most of the locsal Army and snme Navy nergnnnel, Over
60,000 Americane were vaccinated, In the inevitable con-
fusinn, under field hocsoital and semicombat crniitions and
In the precence of malaria, encevhalitis, voliomyelitis
anl denzue-11ike cnnditinns, any illness occurring was likely
to be called vosgst-vaccinal encephalitis in a vaccinateAd
individual, and Japanese B encevnhalltis 1n a non-vaccinated
rme, In one field hnspital aftor another, I saw manyv of
these, and the plcture was most confusing. Finally, after
many concultants had carefully analyzed the clinical data,
it was 4Aecided that the vaccine was probably harmless. Un-
fortunatelv vaccine wng used too late to Aemonstrate its
effrctiveness in the control nf the enidemic., Extensive
mosuuito control by ground ani by alr was practiced where
ssible, and hnth annohelines and culicines were greatly
&noroa09d in numbers. What mnsaultoes Dr, Reevos and I
were able to find on QOkinawa were usuallv onlv in native
rouses or in caves, and thrse were almost entirely CJulex
aquinouefasciatus, On the basies of obvious epideminlorical
reasoning, we did not Teel thev were invnlved. Cuvlex
trltdenlorlvpo%n and Culex hitaeniorhynchus were suspected,
but were very Aifficult to find qurins thils waning phase of
the epldemic., None of the srouns whn were studying the
epidemic succeeded in tinding infected mosnuitnas. However,
experience was rained in verforming and interpreting 1in
vitro serologicnl techniques,

During the winter, Colonel C. F. Sams of the
Public Henlth and Welfare Sectinrn nf CTAP in Tokyo had the
visinn tn anticlvate the necessity of control measures in
Japan for the coming summer season, and requested consultants
from the Surgeon General's Office. Dr. John R, Paul and I
went first for two months for a preliminary survey, and to
set up a virus laboratory, Later, Mr. Harold F. Gray, Dr.
Albert B. Sahin and Dr. R. Walter Schlesinger went out for
the summer. Wideenread mogaguito control mensures without
trained-veraonnel or adecouate 2auiovment were out of the
auesticrn, Hut local control was attempnted 1n some areas,
Greateet reliance was nlaced in pre-seaconal vaccination
(now crnsidned relatively safe) for troops, Aependents and
clvilian governmental oerennnel, and over 200,000 versons
were vaccinated - apnarcntly without harm, Apfain, however,
the eflectiveness of the vaccine could not be determined
because the Japanese and othor nnn—-vaccinated groups did not
suffer from an eonidemic. The only caseg occurring in Ameri-
cans were 1in Korea, and these constltuted a very small out-
break., From our study of recnrds of previous epidemics 1in
Jaocan, it avnpeared obvirus that after the recognition of an
epidemic, vaccination would be of 1ittle avail., Since out-
breaks are so explosive in character, vaccination to he
effective nmust be deone oprinr to the eonidemic season,
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Meanwhile, in California, field studles in
Kern County were continued with emphacis on the votentialities
of wild birds as hosts., Because no satisfactory Airect ob-
sarvation would reveal the feeding habite of Culex tarsalis
on wild birds, and in the abesence of satisfactory species
svecific preclipitin sera, and avian malaria survey was made
with the hope that it might shed 1lieht on the problem., It
411, and most convincingly ! No malaria was detectnd in
Anomestic fowl but extreme infection rates vrevalled in certain
of the wild birds, and very hicsh rates in Culex tarsalis and
Culex stigmatosoma. No infected mosgultoes of any other genus
were encountered., Cccasinnally Cnlex qulnquefasciatus had
oncvets, bhut no salivary gland infection cnuld be found.
Thus we had evidence indicating heavy and reoveated feeding of
Cnlex tarsalis on wild bhirds, In a”fdition, five lote of
miteg, vwrincipally Liononvssus silviarum cnllected from the
neste of wild birds were found to be infected with Western
equine virus. These undnubtedly had acquired their infection
from a wild bird and could be cnnsidered as hypothetical
reservolrs and vectors, The nroof of this, we hove, may Dbe
Aemonstrated eventually, for the chicken mite, as well as for
theece wild bird mites.

Thus we find nurcelves at the end of the first
vost-war year, still making nrogress on the problem, more
internationally-minded about 1t, but still without any
oractical, economical or effective means of control., We
still place confidance - herce in the Unlted £States - on
mosquito control as far as the human disease is concerned,
but we chuider at the tremendous cngst when the ovroblem 1is
coneldered in the 1lisght of the extent of the areas involved,
Certainly further receanrch will eventually simolifv the
cnmtrol. Whether this will bhe bv s nwino us a weaker 1link
than the mosgulto nn which to focue our attack, or by the
develooment of an Inexnansive and offective sorcles control
method, I will not hazard a guces, I continue to maintailn,
however, thnt in Californlia as long as the Alsease continues
to manifest ites usual endemic and unpredictable eoldemic
oattern, thnt insofar as man 1is crncerned, mass control by
vaccine can seldom be efrectively employed and will not be
a orpular or ratinnal orncedurs.
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Mr. Gray: I would like to ask Dr. Hammon one ausstion,
AlthOUzh all phases of the insect transmission of virus
rnceotialitlis are not completely prnven as yet, and protectinn
by vaccination appears to be at precent impracticable, do

you 8%111 consider mosquito control to he a valid program

for the ovrevention of virus encevhalitis?

Dr, Hammon: Yes, I certainly dn coneider 1t a valid program
here In the UJnited States at tre present time. It is the
only hove,
Mr, Cray: The next paper will be an important one on a new
method of control of éﬁiiﬁ nsqultnes, It will be presented
by ¥r. Gjullin,

PRE~HATCHING LARVICIDZS FOR THE CCNTROL OF MCOSQUITOES

Co WM. GJjullin and W. W. Yates

, Agr., . Res, 4dm., Bureau of Entomology
nt Quarantine, Corvallis, Cregon

Paper read by C. M. GJullin

Below the Bonneville Dam for a distsnce of
about a hundred miles the Columbla River is bordered by
extencglve willow and cottonwood areas. These low arecas are
flnoded by the annual rise of the river and oroduce large
numbers of Aesdes vexans and A, lateralis larvae. The
amount of land covered snd the Time that the flnod crest is
reached v:rice from yexp tn verr. In some years ths rise is
gradual, and 1in others it is raoid, or there may be several
risec ani recessions bafore the flood crest is reached, The
hirheet ctare usually comee in llay or June,but earlier rises
will often cause luree nurbers of larvae to hateh before
this time, These variations in the flonod stawe cannot be
forecast with certainty, and an effective pre-hatching treat-
ment must, therefore, be nf such a nature that it can be
applied several days or weeks before the land 1s floodeAd.

It must withetandi considerable rainfall and weathering and
still be lethal to emersing larvae.

A few pre-hatching larvicide tests were made
acainet Aedes vexans and A, lateralls in the Columbia River
breeding areas in 1944 and 1905 with 5% DDT in dlesel oil.
In 1946 more extensive tests were made using bhoth DDT oil
solutions and Xylene emulsions. The emulsions were prepared
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by diluting a stock emulsinn crntaining 25% DDT, 68% xylene,
and 7% Triton-X-100 (an aralky’ pnlvether alcohol) with 7
vparts of water., The sprays were apnlied to the ground where
the eggs were lald with either a hand-comuresced alr sovraver
or a knawnsack svrayer. Mogt of the areas treated were
covered with low brush nr grass, or dead vegetatinn, and in
some vlaces there was considerable ground litter of stumos,
logs, and dead branches.

In tests made in 1944 diesel o1l containing
5% DDT was avolied at the rate of 0.1 to C.2 vounds of DDT
voer scre, These tect vlots were flonoded 18 days after the
DDT was aovwlied. There wng no acnarent mortality at 0.1
pound per acre. At (0,2 pounds per acre snme of the larvae
avoeared to be affected, but there wsas very 1little mortality.

In 1945 tects were made with from 0.5 to 2
counds per acre, but 6 Aavs after the DDT was applied the
areas were flooded very raopidly and both treated and un-
treated areas were covered before a check could be made on
the effect of these avvlicetinas,

In 1946 & teets with oil solutinne and 2 tests
with xylene emulsions were made. The o1l gnlutions were
applied at the rats of from 1 to 3 owounds of DDT per acre.
Cne test area where 2 vonunie peor acre was avnlicd was not
flooded until "l Aays later. Thig treatment wac 1007%
effective, and all the larvae were destroyed. In another
test in which an aren treated with 1 vound DDT per acre was
flonded 51 days later 100% control was also obtained. The
other applicatinns made in this seriec of tecte were flnoded
from 2 to 49 days after they were apolied, and all were
100% effective.

One of the xylene emulsion applicatisns, which
was made at the rate of 3 pounds per acre, was flonded 4O
daye after 1t was apolied ani ~rave 100% control. The other
xylene emulslinn apnlicatisn was made at the rate of 2 vounds
per acre. It was flooded 2 days after this aonlication and
was alen completely effective.

Newly hatched larvae conld be found in all of
there treated areas from a few hours to 24 hours after they
were flooAsd, but no Vlive mneg were found U& and 72 hours
after flooding.

Mr. Gray: Thank you very nmuch, Mr. Gjullin,
I gather that anoroximately two pounds avplied
1s really effective. Is that correct?

Mr. Gjullin: Yes. In one cnse we found one pound was very
effective in oll solution. We had longer tects on oil than
on xylene. The specles, by the way, were Aedes vexans and

Aedes lateralis.
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Mr. Gray: Any questions? 1If this method 1s confirmed as to
its effectiveness by the exverience of others, 1t 1s going
to be a very valuable procedure against both flood water and
salt marsh Aedes species.

Mr. Robinson: Were any of the treatsd areas re-flooded?

Mr, Gjullin: None as yet.

Mr. Gray: That will be a very good teet of the method, to
re-flood several times, Wec all know that several flondings
are necessary to ratch all viable eggs on a salt marsh,

May we now hear from Dr. Metcall from the Experiment Station

at Riverside, who has a paper on airolane aernsols?

THE USE OF AIRFLANE DISTRIBUTED THERMAL
AEROSOLS FCR THE CONTRCL C% ANOPHRLINE MOSQUITCES

(The data vrecented in this vaper were obtained
in exoeriments conducted while the author was a
member of the staff of the Health and Safety
Decartment, Tennessee Valley Authority.)

Robert L. Metcalf, University of California
Citrus Experiment Station, Riverside

INTRTDUCTICN

The alrplane exhaust generator was developed
as a recsult of a search for equipment for the dAlstribution
nf DDT for mosagquito control which would be cimple, inexoven-
sive, capable of covering large areas, and highly efficient
without causing undue hazard to "wildlife." As perfected
after several years experimentation, the equipment has
oroven excevtionally successful and has the following ad-
vantages: (a) it provides a relatively uniform coverage
of insecticide over wide swath widths at exceedingly low
rates of discharge, (b) the particle size of insecticide
cenerated can be varied to meet field requirements, (c) by
using finelv Aivided aerosol particles, venetratinn of heavy
versetation can be secured where larger droplets are screened
out, (d) the minimal Aosages applied effectively control
mosaquitoes, but offer no ancreciable hazard to "wildlife,™
(e) comoarative cost records indicste that the exvense of
thie operation is only one-third that of varis green dusting
by airnlane, and (f) the cosct of equivpping an aircrart for
thermal aerosol prnduction 1s much less than the cost of
installation of Austinz equipment,

SBasic information on the dAesign,_ performance,
and use of this eqguipment has already apoearedlyg, and 1t
1e the purpose of this paver to summarize the precent status
of the method.
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EQUIPMENT

The only devarture of the exhaust generator
from the basic principles of 1llould atomlzation by gas
streams 1s in the utilization of the hot exhaust gases of
the aircraft engine {about 1000 degrees F.) for the energy
source. This high temperature aids in the breakup of the
liquid by decreasing the viscosity and surface tension and
by greatly increasing the velocity at which the gases can
be forced through an orifice.

When an oil solution is injected into the
exnaust gas stream of an aircr: vt englne, the nil is largely
atomized., The Arop svectrum recsulting is determined by the
controllable factors of (1) volume and veloclty of exhaust
cases, and (2) the rate of liguid injection and the vhysical
propertice of the 1icuid used. It has been shownZ that a
linear relatinmnship existe between these factors so that the
conditiore regulred to oroduce any Aeslred mass medlan
diameter of discharge can be calculated, In actual practilce,
the mass wedian dAlameter can be wvaried from 2C0 to 20 microns
by varying the engine r.p.m., the rate of liguid injection
or the cross sectlnnal area of the exhaust stack at the
point of liquid injection.

Exhaust geonerators have been successfully used
on engines ranging from 50 to 2000 h.p. and capable of Adis-
persing from 1 guart to 25 gallons of insecticide per minute.
In simplest form the eaguipment consists of an elongated ex-
haust pipe ending in a venturl constriction into which the
insecticide is fed by gravity “2ed plus venturi-vacuum,.

The venturi is the only critical portion of the eaulpment,
and chould be carefully Aeclsned to prevent undue backpressure
on the encinel,

In larger units, the use of a wind driven or
electric pump to suovply the lioguld under constant pressure
through simple nozzles in the venturi throat has proven
highly Adesiranle 1in order to prevent irregularities in treat-
ment ani to simplify calibration of discharge. Gas
velocities ranging Trom 600 to 1LUO0 feet per second in the
venturi thoat will vrovide for nptimum atomization while
the rate of 1liauld feed is Aetermined by the Aercired rate
of 'insecticide application, cruising speed of the aircraft
anl the effective swath width obtained,

Among the various tvoes of alrcraft and engines
which have bteen succesefully overated with thermal generators
for mosauito control are Piper Cub and Taylor Craft, 60 hep.;
Staarman PT-17, 220 h.p.: Stearman 4-DX, U450 nh.p.; Vultee
BT-1%, 450 h.o.; Douglas C-47, 850 h.p.; Grumman TBM, 1750
h.p.; and Curtis 8SB2C, 2000 h.p.

INSECTICIDE FORMULATICN

The use of the exhaust generator necessitated
an insecticide formulation which wnuld nossess the following
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features: (1) high concentration of active material to in-
crease payload, (2) 1low volatility of solvent to prevent
excessive evapnratinon in the hot exhaust gas stream, and to
increase the safety factor, and (3) non-corrosive and non-
volsoncus chemical oronerties, The only commercial solvents
apvearing to meet all these considerations and which were
readily aveilable at low cost were the polymethylnaphthalenes.
A fractinn "Velsicol NR-70" wae selected asc beling a highly
standardized material which would malintaln a stable solutinn
of 30 to 35 overcent DDT by welilsht and had a boiling point of
500 to 700 degrees F., and a flash point of 175 Aegrees F.

A 2C percent solution by welght of DDT in this material was
used ae the standard insecticiie.

In the operation of the generator, some
screening snoke is formed by the evanmoration of the solvent.
This smoke which comorises about one-fourth of the solvent
provides a very useful marker for the pilot. As a result of
this evapnration, the aerosol Arocvlets contaln approximately
25 percent ODT as compared with the original 20 percent in
the starting material.

BIOLOGICAL APPLICATICNS

Most of the 4Aiscussion of the use nf alrcraft-
disversed, atomized liguilds in the control of adult and
larval mosquitoes has centered aronnd the cquestlon of the
ovtimum varticle size of discharse. This ocuestion depends
on a number of foctors which will be Alscussed below. It
shonld be emphaclzed that the data oresented were obtained
1th references to zc~ndltinns on imoounded waters and re-—
precgents the amnst satisfactorv solution to mosaquito cnntrol
problems in this type «of breeding area.

Ootimum sized particle to kill individual
mosgiltnes--The most satisfactorv answer to this cuestion
can be obtained from a cnnsideration of the lethal dose per
insect. The best avallable data 1s summarized in the
following table:

Toxicity of DDT to Individual Mosaultoes

LD 90 LDgo LDgo

In mg./%g. Per individual As 204 DDT Aroplet

bedes acoypbil 16 me. 0.05 micro- 75 microns dia.
adult grams

&nooheles gualri-°© .
TEouTatus 10 ma. 0.025 micro- 60 microns Aila.

larva grams
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David* suggestc that the mnst efriciant in-

A cecticidal particle size for fl1-7ing insects 1s that in which
every drov contains the minimun lethal dose., This is
certainly true in the case of larvicidal avelications where
the esettling out of the Arcolets 1s not a factor in removing
tre inesecticide from the environment of the insgect. In any
event, this data would indicate that the vover limit of
cptimum droplet size is in the reginn of 75 microns Alameter.

Settling rateg of thermal aeroscls—-The
settling rateeg of aerocol varticles in still air 1is vro-
pertiongl to the sguare of the varticle radius, accordinz to
Stokes! law which 1s aoplicable to gvherical particles of
less than 200 microng dlameter. However, a pronounced rdown-
draft exists in the wake of an alrcraft which imparts cettling
velocitiee tn aerosnl pvarticles, which are eoreatly 1n excess
of the velocities indicated by Stokes' law. For example, a
5C micron droolet of 20 vercent DDT sclution will settle in
still air at about 17 feet ner minute, while in the wake of
the Stesrman 4-DX airvlane 1s a AowndAraft of 600 feet per
minute. Thisg factor is of the greatect importance in the
devngitinon of fine aeronsnl Arcolets,

Relatinnship nf particle size to uniformity

low altitudes, 1t became apprarent that coarce soravs were

depnsited in very narrow swaths Alirectly under the aircraft.
A This resulted in gross overtreatment of the center of the

swath, and in a very narrow effective swath width. Greater

swath soresd could be obtained hy flying at altitudes of

several hundred feet and utilizing wind Arift, but this

type of avmlication is very wacteful of material, and is not

sulted to the tregtment of sharply defined breedins areas.

A olot of the behavinr nf varinus Aroov sizes in the swath

cross section revealed the feollowline information:

Relation of Droplet Size %t» Swath Width

Droplet Percent recovery in Total effective
Diameter center 20 ft. of swath swath width
100-200 microns 95% ho ft,
75-1CC microns 60% 80 ft.
50-7% ficrons hosg 120 ft.
25-50 micreons 30% 200ft,
“~ Thus under these conditions the 25 to /RO

micron Arovlet range vprovides the most uniform swath cover-
age without undue oeaking ani overtreatment in the center.
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A detailed analyslis of the swath characteristics of an
arrcsol with a mass medlan dlameter of 35 microns, releaced
at 0.1 pound of DDT per acre, has shown a total recovery of
9 percent of the discharge in a 200 foot swath. Approxi-
mately 0.01 pounds per acre of DDT was recovered in the
central 20 feet of swath, and about G.001 pounds per acre
nf DDT were recovered at polnts 100 feet on elth side of
the flight line.

The nutlilzation of smaller particlas also
favors uniformity of troatment becmuce of the much larescr
number of particles which can be produced from a given
weleoht of larvicide., At the minimum lethal dosage of 0.0001

pounds DDT ver acre, the following numbers of drovnlets of
20 percent DDT snlutinon sre Tormed:

Droplet No. of Aroplets per sqguure foot
Diameter at 0.0001 nwounds DDT per acre
5 67,000
25 530
50 67
100 2

Aerosol venctratlion of vlant cover—--Repeated
axperlimente involving the penotration of the acrosol through
all types of plant cover from dense trooic»l jungle to rice
fields, hav~ chown thot 4droplets over 50 mlcrons 1in diamecter
nenetrate very poorly through plant foliage. Thls 1s shown
very graphicelly by the following data:

Penetr-tion of Acrosols through Plant Cover

Rate of dilecharge 0.1 pounds DDT per acre

Cover Recovery of aernsol Maes median diam-~t. r
in pounds per acre of recovery in microns

low 0.0057 60

medium C.CO1Y bo

high 0.0005 25
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Experimental resulte under fleld condltions—-
The results secured in larvicidal teste of the application of
thermal aeroscls to a variety of anopheline breeding areas
indicate that the distribution of 0.05 to 0.1 pounde of DDT
ver acre in this form hae repeatedly gilven 98 to 100 percent
larval c¢ontrol. Carefully concdrcted experiements hav=s shown
that the recovery of 00,0001 nounds of DDT per =scrn of water
surface, as aesrosol droplets, 1s nadeguate to glve 90 vercent
or better anopheline larval control., The following table 1s
offered as a practical gulde to fleld treatment:

Width of 90% larval ki1ll obtained at a trecatment

Rate of 0,1 pounds of DDT pur acre as a thermal aerosol

Swath treastment Light cover Medium cover Heavy cover
single 200 ft. 120 ft, 60 ft,
200 ft., intervals o rst. oho ft. 120 ft.
10C ft. intervals 700 ft. 225 ft, 160 ft.
5C ft. intervals °5C Tt, 170 ft. 110 ft.

Acrosol treatmants ni large arc-s harhoring
adult anorhellines have shown consideramle promise 1In mosauito
control operations, The distribution of 0.25 to 0.5 pounds
of DDT thormal aerosol por acre has consletently resulted in
90 to 100 percent reduction in the adult mosquito mopulation
as determinad by biting records and adult counte in diurnel
shelters, It should be cmphasfized that satisfactory results
with minimum dosages can be secured only under the proper
meteornlogical conditinneg of still alr axisting at dawn and
dusk, when brcczes are at a minimum and "inversien" conditions
exist. Under these conditimns, aerosol droplets will remain
vigible in wooded nareaes Tor thirty to sivty minutes and adult
mosqgultoes are cxvoscd tn a maximum dosage of insecticide,

Results of ¢xtended field applications-~As a
result of tho “bave studice of rernsole of varving narticle
slze compnsition, 1t was concludcd that 2 mass median dla-
meter of 25 to 5C mlcrons was most sultable for the control
of Anovheles quadrimaculatus on impounded waters. Such an
arrosol produced the most uniform coverage ovor a wlde swath
width, was most effective in penetrating vegetation, possess-
ed maximum larvicidol and adulticidal effectliveness, ond
resulted 1n no harmful wildlife toxicity. Therefore, during
the summer of 1945, extensive fleld tests wege carrird out on
regervolrs of the Tennessee Va’ley Authority’., These tests
indicated that the weekly treoatiiont of 2,300 acres at O.l
pounds per acre resulted in 90 percent or better larval
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control as coupared with 70 percent for comparable paris
creen treatments. Check records of adult catching stations
indicated that the adult mosquito voovulatinn was reduced
about two-thirds over the comonarable varls green treatment.
In additinn to the improved cnntrol obtalned, records showed
that the total cost of the DDT-aerosnl treatment was only
one-trird that of the varis sreen dusting.

Comparative Cost of Paris Green Dusiing and DDT-
Aernsnl Apnlied by Alrolane

20% paris /aen dust 20% DDT solution
Avplication rate 2 1bs. maris green G.) 1bs. DDT
lbs, var acre
Acres convered by 100 2000

1000 1o load

Cost per acre: .
Materials 0.50 0.09
Flane service,
flving tine,
1nading, and
inspections 0.29 O.17

Total cost per

acre $ 0.79 $ 0.26

Wildlife toxicity of asrosol apvlication--
Comorehensive studies have been made of the effects to "wild-
1ifd of the standard 20 oercent DDT-30 vercent "Velsgicol
NR-70" aerosol avrlied at C.1 1lbs. DDT per acre by Hegcs at
Wilson Dam, Alabama®. Sixteen weekly avolications nver the
entire mosquito breeding season resulted in almoet complete
elimination of annoheline mosgitoes and surface Heniptera,
and a consgiderable reducti~n of culicine mosoultoes, There
was no evidence of a reduction of other aguatic forms., A
determination of the [ish wooulatinn after the above series
of Treatments indicated that n» inJurious effects had
occurre.

SUNMMARY

Tre engineering and biological factors involved
in the develocoment and use of airvlane Ailstributed DDT thermal
acrocols for anonheline mnsauito cnntrol have been briefly
discusced., The results indicate that aeroscols with mass
median diameters ranring from 25 to H0 microns are best
sulted for the control of anonheline mosnultoes on impounded
waters, The emcloyment of such DDT aerosols in routine
anophelline larvicidal oo~rati~ns has reculted in the reduction
of larviciding cosgts to one-third thoge of comnara»le varils
green dusting op-raticns, and the Adegree of larval contrnl has
been greatly imornved., No Aamare to "wildlife!' has resulted
from trhe DDT aerosoling overations.
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Mr. Gray: Are there any questions?

Mr., Dahl: Do heilghts make much 4Aifference in a flying

program?

Dr, Metcalf: OFf course you will get a wider spread if you
fly higher. A gond desl of our flying hac been at about

20 fert. One floodeAdA area of 2000 acres, with water under
a heavy growth of trees, wae flown at about 100 to 120 feet
high,

Mr. Bohart: Did you condtuct any exveriments in relation to
wind drirt, or did you confine ynur operations to the early
morning hours?

Dr, Metcalf: Usually we flew about eight o'clock in the
mnrning. We flew on eishteen successive mornings. A few
experiments were conducted with wing sprayving equiopment and
we Tound this much better for high wind conditions., OQur
pilots become qulte skillful 1ir Judeing wind dArift. Usually
we were able to fly with and arainst the wind, rather than
crosg wind,

Dr. Usinger: I would liXe to agk how many fish were killeA
during vour tests?

Dr. Metcalf: Cur evperiments were carried on for fifteen
succesgsive weeks., The area was carefully surveyed anAd
stocked with fieh to be~in with., There were no injurious
effects tn the fish,
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Mr, Gray: Why do you establish 90% kill as a basis instead
of 100%7

Dr. Metecalf: We thou@kt it more vpractical., We have never
Feen able to attain 100% yet. It runs from about 607 to
90% though actually in most ca~eme 1t was nearly 100%.

Mr, Gray: 1In this varticular case you were deallne with

Anooheles and with malaria, If you cet 90% Anonheles kill
vou are going to control the malaria situatinon satisfactorily.
& nunber of us are dealing with peet mosqaultoes primarily

ond here 1t is the 10% we fail to get that causes the tax
vayar to howl., Did you make any comwarative studles on the

kill of culicine mosquitnes?

Dr. Metcalf: ©No, not in a very through way. There are not
many pest mosanitnes where we were worklng.

A Guest: I am concerned with Lake County and would 1like to

ask 1f thls method 1s apolicable to the gnat problem.

Dr., Usinger: You would have to svread 1t over the whole
lake, If you cnuld spread it long enough to get the gnats
1t would be fine but what about fish then?

Mr, Lindquist: 1In repard to this question, I helieve no
exn>rimental work has been done nn gnats but I nhad a chance
in Florida to run a few larvicidal teste on Species very
closely related., We used one vart DDT to 75 milllon 'parts

of water and this was effective, One vart DDT to 300 million
parts of water mave 95% mortality. On Clear Lake gnat larvae
I can only guess,

Mr, Gray: Have you tried 1t on any of the other groups of
gnats?

Mr, Lindoulst: I am not fomiliar with any varticular work
on them bput I think there is something in the literature
about blood wnrms.

Mr. Gray: Several years azo the Clear Lake peonle tried to
get the federal government tn An the job of eradicating the
Clenr Lake gnat for them, but after investigation it was
decided that this was a 10031 problem and it would have to

be esolvel by the local peeople themselves

We will now have a paocr on DDT presented by
Professor Douglas of the University, from the Dsavis campus.
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DDT: Toxicity and Tolerances
by James R. Douglas
Assistant Professnr of Parasitology
University of California, Davis

The history of the desvelovment of DDT may be
compared with the ewing »f a pendulum., When the effectiveness
of thuis insecticide firet became known, largely as a result
of 1ts use by the armed forces, thevre gpveared a plague of
enthsiastic articles of a vooular nature, which spread the
belief thnat at last we had a mnanacea which will eliminate
our insect prohlems, DDT waes considered to be essentially
non-toxic tn mammals and safe to use under practically any
circumstancree., Folleowing this perind »f vopular acclaim a
few reporte apoeared which suggestedl that DDT was not all 1t
was thouvzht to be; azainst some pecste 1t was ineffective,
and, what wae worgs, when 1t was fed to mammals 1t could be
stored in the body and even transferred 1n the milk to
suckling young., If the dose was large ensugh the animals
Aeveloped uncontrolled tremors and 4dled in a convulsive
giezure., These revorts when publiclzed, led to the belief
that DDT was not safe for use axcept in certain cases, Now
we are aporcaching a midwny point where the problem can be
viewed objectively and the role of DDT in our ecnnomy may be
properly evaluated,

Almrat from the beelinning the toxicity of
DDT to manamals has deen onite intencsivelv studied, however,
much of the earlv work was crncernedl with determining the
acute toxicity ~f thig insecticide while the effect of
subacute or chronic poisoning was largely neglected, Al-
thougsh there are rather wide individual variations is sus-
ceptiblility within a given speclec, the median lethal dose
(dose required to kill 50%) of DDT in vegetable nil for a
nunmber of animals 18 abnut as follows:

Miice, rats, cats and dors = 15C -~ 3CC mg/ke
Guines pigs and rabbits = 300 - 500 mg/ke
Cowe and horses = over 300 mg/kg

Sheen and goats apox. 1000 mg?kg

Chickens 2 over 1300 m /g

1

From thece fifpurce we can gee that anoroxi-
mately sevon tenths nf a wram of DDT would constitute the
median lethal dose for dnazes welghing ten pnunds while the
equlvalent dosa for hundred cvound sheeo would be about U5
erams (1.5 ounces) and for thousand oound cows or horses
about 136 grams (4.4 ounces).

Like most other toxic compounds, the acute
toxicity of DDT is markedly influenced by the route of ab-

sorption; acute manifesctations will be produced by relatively
smaller d-~ges absorbed cutaneously than by the gastric route,
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The rate of absnrotlon by any route is, of course, largely
devendant uoon the form of the material; if the DDT is 1in
the e0lld phase, cutanecus absorption 1is negligible. The
absoretion of snlid DDT via the gasto-intestinal tract is
rather capricious, dependirng to some extent ucon the diet,
whether it be high or low in lipoids which, as solventg, aild
abgorvtion, In general, a rather high provortion of the
501id DDT ingested 1s passed unaltered ocut of the bhody 1in the
feces. As one would expvect, DDT is much more rendily
abgsorbed when 1T is 1n solution. Here too considerable
variation 1s encountered depending upon the nature of the
sclvent, The inherent toxiclty of the solvent is another
factnr which 1s often overleoksd, not infrequently toxlc
effects have been ascribed to DDT wnrensrations in which the
solvent itself 1is knnwn to have equal or even greater
toxicity.

It apoears then that DDT, when used as
recommended, with rensnnable care in handling, nrecents no
serious naczard »f acnte intoxicatinn., Unfortunately, the
ornblem dnes not end with a dAlsmissal of acute intoxications.

It has been known for some time that when DDT
1s absorbed by the body smme o. 1t 1s stored in the tissues
and is not promptly and comoletely eliminated., Following
the adminicstration of subacute doses DDT may be detected in
varying amounts in most of the tissues of the body, the
amount in a given tissue being proportinonal to the size of
the dose and the amount of lipoild material present. As would
be expected, the highest croncentraticrn of DDT 1s reached in
the body fat and in the milk fat of lactating animals, much
lower concentrations are encountered in the muscle, liver,
spleen, blood, etc. It avpears that there 1s a definlte
relationship between the level of DDT 1lngested and the level
of accumulatinn in the tiscues., At a constant level of
insestion DDT aopparently bullds up to a maximum in the tissues
and there-after a balance 1s maintained between the rate of
ingestinn and the rate at which the DDT 1n the tissues is
metabolized and excreted., DDT then, 1s not a truly cumulative
polson, 1ts effect is not cumulative, an animal may store in
its tissues a much greater amount than would normally con-
stitute a toxic dose. When th-> ingecetion of DDT ceases, if
an adenuate nutritional level is malntalned, it is gradually
netabolized mnd excrcted over a period of several weeks. If
large amounts of DDT have heen accumulated in the tissues it
1s possible by placing the animal under starvaticn conditions
to cause a rapid mobilization Of the fat reserves and induce
tyoical symoteoms of DDT intoxication.

Since it apvears that there is a rather deofinite
relatiornship between the level of DDT ingestion and the level
of accumulation in tissues, 1t followes that there will be a
pelnt in the lower rangse at which no accumulsati~n will occur.
Infortunately there is very 1ittle exmerimental evidence on
this nhase of the problem. Dr. John H, Dralze of the Food
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and Druz Administratinn in an unpublished report has stated
that in the rat the highest level at which no storage in
fat occurred was 0.4 mg/kg/ day and was slightly higher for
the Ang and monkey.

For the vurpnee nof this dliscussion, if we talke
04 me/kelday as a maximum, a 1000 pound animal could inzest
120 me DDT ver day without sipgnificant accumulation in the
fat, This means that with a total daily intake of thirty
pounds of feed, the diet could contain about 1% pem. Whether
or nnot thls would hold true for mammals other than the rat is
impossible to predict on the basis of avallable information.
However, 1t seems quite certain that for each Aomesticated
animal a safe maximum level of DDT ingecetion can be determined.

Ncw let us consider the problem of DDT
"tolerances". lany ceonle are avparently of the ovinion that
there 1s a general tolerance of DDT on fond of 7 ppm. This
is an erroneous and poscivly AdAangerous conception. The facts
are thcse The Food and Drug A4iministration has established
an ini%rmal tolarance nf 7 ppw of DDT only on annles and
pears because DDT is Jless toxic than the insecticides (lead
arsenate and cryolite) commrnly used on these croos. The
Federal Fonod, Drug and Cosmetic Act hnlds that a food is
adulterated if it cnntains anv added polsonnus or deleterious
substance not reguired in the productiocn of the food. As a
reflection of the nfficlal attitude of the Food and Drug
Administration on this proolem, the followine excerot 1is
auoted from a letter written by the Assoclate Commissioner
of Food and Drurs, C. W. Crawford:

"Certainly we cennot eay in advance, at this
early atage of a difficult and many sided regulatory problem,
what r“gulatory actinn the facts may Jjustify or what guan-—
tities of thiag voison in milk, meat, eges, etc, will be pro-
cerded against., It 1s our purvose, however, to take prompt
and vigorous actinn under anv part of the Federal Food, Drug
and Cosmetic Act which seems aonlicable wrenever it is evi-
dent that trere 18 any roftential threat tn human health from
thls anarter. We do not contemnlate tre issuance of any
"tolerance", formal or inforual, for DDT in such important
fonds for the young as milk, egre, and meat.

It is vearhawns relevant to ooint out that the
Fonod, Druz and Cosmetic Act covers animal frod as well as
human food, and for bnth classes holds that any added
volson whatever, which is not necessary or which can be
avoided, renders such food adulterated under the Act.!

In view of this uttitude I think you will agree
with me that, 28 publlc nfficiale, ynu shhruld emnloy nr re-~
commend DOT only where there 18 no vossibhility of appreciable
contamination »f fond, either human or animal food. This
should not be crneidered as a blanket condemnation of DDT in
mosguito cnntrol operations. In the quantities ordinarily
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employed in thece operaticns tl'~re apvears to he a very
slicht chance of serinus contamination,

I think there 1s 1ittle doubt that official
recommendations for the use of DDT on human and animal foods
will be made in the future, but these must walt until we
have more information. We are urgently in need of answars
to thece questicns: 1) What is the maximum DDT intake for a
particular animal at which no accumulati~n in the ©ody will
take place? 2) How rapidly is DDT eliminated from the body
at verious levels of accumulatinn? 3) What is the rate of
weathering of DDT on varlous cinns and under varinus con—
A1tions?

In the early phaces of this problem we were
nandicaneed by the lack of sultable analytical methode,
varticularly Tor the AdA=termination of DDT in animal tissues,
At the vrecent time prosrecs 1¢ being slowed by a lack of
adequate analvtical facilitiss, The analysis of DDT requires
a skilled and experiencsd chemist, There is no laboratory in
California equipoed or staffed to handle thece routine
annlysesg, However, I an confident thece obstacles will be
overceoma and we will eventually find the answers tn our
cucatinne,

Mr. Gray: Thank you very much. Are there any questions?

Mr. Stoltz: 1Is there any rnssibility of using less than 3%
solution without damage to cattle or without a fall off in
the milk production? This sitration came up where I was

this summer,

Dr., Dnuglas: I would say there 1s very little danger from
DDT itself but there misht be danger from the solvent.

Dr. Lee: We sprayed 5% on pasture land and the cows ate the

grasgs., 1¢ that Aangerous to the cow or to those drinking
the milk?

Dr, Douzlas: It is rnot so much a quecetion of daneger as it is
a matter of adulteratinn of fnci under federal regulations.

If you egpray a vasture with DDT and then out milk cows on 1t
shortly thersafter, the hutter fat will inevitably contain
DDT., For example, if the whnle milk contains only four parts
per million of DDT, the butter fat will contain about 100
parts per million, While I see no reason to helleve that this
will harm any animal or person, 1t is still adulterated under
the Food and Drug Act and liable to confiscation.

Dr, Lee: I do not know about that. But in Oregon we have
gulte a mosgulito oroblem, and some of the dalrymen have
renorted a severe Aroo in milk proiuctinn, over 30% for
examele durins periods when mosquiltoes were numberous, and
immediate relief following our use of DDT sprays.
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Dr. Douglas: There is also the problem »f nears and apples.
It 1s not recommended that DDT be usedl on any edible portions
of a crop for human or animal consumntlon,

A Guest: It works very well against alfalfa butterfly but
the law won't let us use 1it.

Mr, Robinson: Have you dnne any work on the matter of the
time which elapses for the sun to cauce DDT to deteriorate?

Dr, Dnuglas: No, we haven't ourselves but there has been
auits a bit of work on that.

Yir, Dahl: I think we should straieghten out this matter of

the nmercentages of DDT snlutions used, in relation to vossible
toxic effects. The percentage of DDT in solution is not the
important think., It is the actual amount of DDT applied per
acre which counts, in terms of pounds of dry DDT applied.

Keep that in mind. We have been using around 1/10 to 2/10
oounds of DDT per acre. That is the rate of apvlicatinn
which counts, not a 5% or a 20% solutinn,

Mr. Thompson: You mentioned certain findings of DDT in
tiseues after slaughter. Were there any avparent pathologlcal
changes?

Dr. Douglas: Pathologically, no. Poselbly the time period
was too short and the DDT level too low to vroduce marked
tissue changes, Even in cases of gevere DDT polsoning there
1s 1ittle anvarent change in nerve tiscue,

Mr. Bendel: In sonraying alfalfa, I had the men soray the
water Defore the alfalfa growe, Would that be absorbed by
the cattle later?

Dr. Doulas: Nojy it would be anite safe, There is no chance
ofits Adoing any harm,

Mr, Bohart: What is the general resction of the farmers and

dairymen?

Mr, Grajy: In general their reaction we find 1s an attitude

of "Three cheers ! Come again ! They are glad of the increase
In mill and eoe nrodustion, We have had no objections te
residual coraying., We have not used DDT tn any great extent
Ag a lervicide, Where we dn use it as a larvicide it is not
in connection with crons for aither animals or man., The

cnly requecst we get 1s for more., There has been no back lash
that I know cf,.

Mr, Bendel: Yes; the farmers and Aairvmen are much nleased,
We sorayed same chilcken houses very successfully. The owner
went in withh the hosge, He Aidn't want to take the chickens
out and we didn't want to taks the reaponsibility of spraying
with the chickens in the vens. He Jjust went ahead and

spraved with the chickens there. The soray also went onto
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the chickens' food and water, As 1t worked out, the chickens
were better after the DDT was used.

Mr. Gray: They even directed a full stream on ~ne chicken
withont any bad results,

Nr, Dennis: We found no objecticns to 1ts use.
Mr. Emerick: We have sorayed DDT for gnats and flles as well

as moequitoes, with good results in Neva County. There hnve
have been no mosquitoes found in rlaces we have sprayed,

Mr. Robinscn: We probably have used DDT as much as any
district., We used a little over two thousand gallons of 25%
concentrate and covered two hundred scuare miles, We have
had prebably one or twe casec where a cow Aled and they
tried to sav it was because of the soray. However, we were
able to vrove we hadn't been there or were not resnonsible.
We found the DDT very valuable.

Mr. Geib: We had one very peculiar experience with beef
cattle, Thev loet welght just after the use of DDT, but
when tr.ey were moved to a vlace we had not esvraved they
gained in weleht,

" Dr., Douglas: One of the corliest sicns of DDT intnxication
is loss of avpetite. You couldn't indice an animal to eat
enouzh of the stuff to kill him., I ovut four groups of sheep
on Aifferent levels of DDT, as high as 123 millipgrams oer
day. This 1s roughly ten times greater than von would
ordinarily encouriter. At the end of 212 Aays on this Alet,
the grouo of sheep which had the most DDT welghed the most,

Mr. Gray: Reasonable care and ordinary common sense are
reqiired in the use of DDT soravs, Ordinarily, as used by
tre ansgulto abatement dlstricts there is no necessity to
get the spray cnto eltrer human food or animal food, excent
to a 1imitrd extent on irrigated vastures. Usually on
irrigated crops the mosauito breeding water is at the lower
end of the field where excecs water results in 1ittle crep
growth,

Mr. Robinson: Most of cur ovrerations were Aone at the lower
end of the fields where there is no feed for the cattle.
Where water accumulategs for not over four days there is no
growth of feed,

Mr. Peters: I think 1t haes not yet been made aulte emphatic
enough that there are thirty six dAistricts in the state and

a lot of them have used DDT widely. I hav~e gern it used
without any precautions, There 1g¢ no oositive oroof of

people or animals being affected by 1t., At our last meeting

I attemoted in behalf of smrme of the smaller dAlstricts to

get a statement favoring ite use, for the information of

thelr trustees, It is a very effective imorovement in control,
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I think 1% has proved 1tself positively and I belleve this
Asscciation shnuld prepare a general endnrsement of 1ts use.
I think that an Assoclaticn of this kind speaking poslitively
for 1t ic more beneficial than the undercurrents »f rumcr
and misinformation present in scme areas. I urge that the
vNBltiva eide should he stressed in this matter,

Mr. Gray: Do you want a resolution Arawn up? Is that what
you are drivins at?

Ur., Peters: Yes, I think that mieht well be Anne.

Ur, Usinrer: I hate to orclong thils meeting but I want te
menticn that in 1942 DDT had jucst arrived in this country
and another larvicide wae gliving some promise, It turned
cut tce be very texic tc meosqguitoes and safe for peovle and
animals, I refer to vrenothlazirne., It was tried out and 1t
was found that 1ts toxiclty to larvae 13 ccomparable tn that
of DT, However, DIT has reczived a lot of ballyhor and
publicity. Phencthiazina enjnved nn such vublicity. If

you are lookihng for a Tarvield ., how abnout phonothlazine?

Mr., Stece:r I Aon't think I have hal enough exvorience with
1t to fay. We con count on the fingere of one hand the out-
standing larviclides, DDT ie one of the best things we can
use, It is economical bocause 1t can be used as an adulti-
cide as well as a larvicide., It 1is one of the finest im-
provements we have, But 1t must be placed in the hands of
techinical and rosroncitle people and 1s not to be used by
peonle whn disrepard wild 1ife,

Mr. Sray: We uscd 1t on the A'varain Gun Club. We scrayed
this vear with &% in kercsene and th> game keeper teld us
that rrior to the soravinz there were Trom three tn five
hundred sick ducks on the vrocerty but after they svraying
the "e were practic»1lly none,

I will now turn the meeting back to Pregcident
Rortinsan.,

Mr, Robinson: T would like to introduce Dorothy MMceCullough
Lee, Crnaigeiconer of Public Utilitles for the City of Portland,
fre.ron.,

Crmmirgioner Leer I want to remind you that ycu brought this
on yonrealf, I protested. In the first place, with my
1imited information there ilen't anythine I cen tell you. In
the cecand olrco, 1f veou et a woman talkineg 1t is difficult
to stor her,

I hav> enjirnyved tremendously the onoportunity of
attendinc other conferencos you had ae well a¢ this one. I
am not a stranger here. I am a graiuate of the niverelty
of CTalifornia. However, I am a graduate of Bolt Hall, getting
my Juris Doctor degree in 1923, Little did I renlize at the
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time thrt I should tnke snme interest in bugs., When I lack-
ed a few science units I took znclogy. It should have teen
entonclogy. I wish I had had a crystal ball and could have
foreseen that,

New I am Cemmiseioner of Public Utlilities, We
rave a number of miscellaneocus bureaus in Portland that need
a certaln amount of overscelng. They are Aivided among the
five commissioners, Two yesrs ago I hagoened to draw "Insect
Contecl", Being a lawyer, I found the utilitiss a "natural®
but this matter of insects I 4id not. It has bteen 2 most
intereeting experience., Portland is lccated at the jurndtion
of the Willamette and Cnlumbia Rivers. It 1s very natural
we would have a large moegnulto problem there, and ovarticularly
with flcod water soecles., We have most unovreiictable floods.
Thousands of acresg are flooded very racidly. It means we
have To have a great dAeal of ¢ ~ulpment and highly trained
veople to be all over the plac> at once.

We have three orincival svecies of mosaultoes:
Aedes vexans, Culex pipilens and Annpheles pseudcpunctipennis.

During the depression, when the WPA was going
strong, they 4dAid a fine job for the community in brushing
nut the overflew areas. At that time I was busy in the State
Leglslature, and was only a 1little interested then in mos-
quito abatement; but I helved in massing the abatement law
which wag before the leglslatue. I have found nut that in
the early thirties WPA did a tremendous job in brushing.
In thoce Aavs, we had Nr. Stage in Portland reocoresenting the
Divigicon of Entomclogy #nd Plant Quarantine.

We are tre recinlente of our neighbors' mos-
quitoes. The northwest prevailing wind from the Columbia
River brinss about 70% of nur mosquitoes, some of which are
from our eide of the river and eome from the State of Wash-
ington on the north side of the river, especially from the
reglon of Vancouver, We not only sin but are sinned uagainst,

Nc started onr program on two thousand dollars
a year, There are at leact ceventy miles of river front on
the “regon side that flond, so thils was somethine like
throwing a cnowball inte that famous place that gets toc hot.
There Aidn't seem te be any local interest, and the city
fathers looked uoon mosgulto abatement as unnecessary. They
let the brush all grow back acain and 1n a few yenrs the
flood area was back t~ 1ts virsin state. We had some very
garnest ceovle going arnuni with hand sprays but that was
not enough., DDT wrs not avallable yet., Two years ago I
vroceaded tn write letters to find nut about mosquitoes and
mosquito corntrol. I was ¢nod at asking queetinns, being a
lawyer, Twenty five thousand dollars a year is our budeet
today. From just having hand oumps, we now have three power
pumps that dro a very fine job., We alsn have two landing
barges. A lot of our work 1s by water avproach. We need a
rlane or two and I hovoe we can et some. Thanks to Dr,
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Andrew's division, we have films -- a total of twenty between
the two organizations in Washington and Gecrgia. We are
going to have to do a grest de- 1 of educational work., We are
raving to educate peopvle to the fact that mosquitoes do not
breed in bushes and treegs but in water. We are showing "Itte
Up %o You" and "Winged Scourge'. We must educate peovle
regarding the use of rain barrels., We have dnne a lot of
brushing, We have used DDT very extensively in all forms
this vear. We have used emulsion and the diesel cil misture.
We found dilesel c©ll the most effective.

This summer we had a very large flood, and our
Inspectcocrs were finding as many as two hundred larvae per
dlp, on both sides oF the river., I realized that in not mere
than ten days those Washingtonian mosquitoes would be all
over Portland. Fortunately at the local Army Air Base we had
a very enthusiastic Colonsl, an overseas veteran, who dildn't
want mnsquitoes at his baut. He offered to fly a bomber
himself if necessary. Knowing our two Senators, T was able
to get permission to use a B-25 Billy Mitchell, the Army
flying it and the City furnishing the material.

We used DDT in a heavier oill than Diesel, and
sprayed over five thonusand acres on each slide of the river
with excellent recults,

So far ns Oregon is concerned, they are start-
ing from scratch. They have a tremendous problem in and
around Fortland. They have no malaria though there are a
few returned veterans with malaria. Malarlia has been present
in southern "regon. We do have Anopheles in Portland. It
is most interesting to be able to meet with you veople and
I hooe to come agailn,

Mr, Robinson: Thank you Commissioner Lee. We enjoy having
you with us,.

I will now remini you that our Ainner meeting
will be held at 7:3%30 p.m., 1n the Bamboo Rnom at the
Claremont Hotel. We will adjourn until then.

ADJNURNMENT AT 5:15 P.M.

The dinner mceting was held with Professor
W, B. Herms as Master cf Ceremonies., Each person precent
was introiuced, The first sveaker of the evening was Dr,
L. W. Hackett, Malariologist of the Rockefeller Foundation,
who described conditions in Peru and outlined a mosquito
and vhlebotomus gnat eradication camnaipn which 1s orojected
in an 1solated vallev in Peru in 194 7, for the control of
malaria and orroyec fever.

The second speaker wss Harold F. Gray, Engineer
of the Alameda County Mosaulto Abatement District who epent
three months in Japan during the summer of 1946, and who
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spoke on mosqulitn contrnl nroblems in Japan. A paper on this
subject by Mr. Gray has been precared for publication in
"WMosquito News',

The Conference re-convened at 2:30 a.m,, in
Rocm 113 Agriculture Hall, Saturday, December 14, 19U45,

Mr. Robinson: The first order of business will be the report
of the Nominating Committee, Mr., Gray, Chairman,

Mr. Gray: The Nominating Committee recommends first that the
Asecclatinn establish an Executive Committee tc control the
policy of the Ascociation. This Committee is to crnsist of
tre President, Vice-~Fresident and Secretary, and four cther
members, one to be the 1lmmedlate past-president, one to be a
district trustee, one a reprecentative of the State Devartment
of Public Health, and one a district suv~rintendent, I move
that such a Committee be authorized and established,

Mr, Raley: 1 second the motlon.

Mr. Robinson: Those in favor say "Aye". Contrary "No"., The
motion is carried and 1t is so ordered,

Mr Gray: The Nominating Committee now makes the followlng
nominations for officers of the California Mosquitc Control
Assnciation for the year 19U47.

President - Arthur F., Geib, Manager
Dr. Morris Mosculto Abatement District,
Bakersfield

Vice-President -~ Thendcre Raley, Superintendent,
Sutter-Yuba Mosguito Abatement District,
Yuha Cilty

Secretary - Richard F. Peters, zntomnlogist,
Mosquito Contrnl Section,
Divisinn of Environmental Sanitatlion,
State Devartment of Public Health
Rarkeley

Members, Executive Committee
Fart-FProsident E. Chester Robinson, Sunt,
East S1de Meosqulto Abatement Dlstrict,
Modestn

Prof., W. B. Herms, Tructee,
Alameda County Mosgulto Abatement District
Cakland

Ave H. Dahl, Chier,

Magquite .Contrrl Section,. ' /
Burc-n of Environmental Sanitation,
State Department of Public Health
Berkeley
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Harnld F. Gray, Engineer,
Alameda County Mosqulto Abntement District
Jakland

Mr, Robinscn: What is the pleasure of the members?

Mr. Washburn: I move that the nominations bhe closed, and
that the persons nominated he declared elected to thelr
respective offices.

Mr. Bwing: I second the motion,
The motion was then carried by unanimous vote.

Mr. Rebinson: I now have the vleasure of fturnling the meeting
over toc your new President, Ar. Gelb.

Mr. Geib: I thank you &all sincerely for this honor, and I
hcpe I can do nearly as zood a job as Chet Robinson, who
deserveg a lot of credlt for his fine leadershiop this year.
With a full prorram time does not permit a speech of
acceptance, so we willl procced with the first vaver of the
morning, to be precented by Dr. Breslow, on the epldemliology
of encephalltls,

EPIDEMIOLOGIC ASPETTS OF. ENCEPHALITIS
IN CALIFOR.ITA, 1946

by Lester Breslow, M. D,

Before discussion of encevhalitis in California
during 1946, a brief account of the history of the dlsease
may be of interect.

Human encephalitis apoeared in California
following World War I, ns 1t did in many parts of the world,
primarily as a winter diseace in urban arceas. A review of
the sensonal prevelence of reported encephalltis in California
even in 192C-1924, however, shows some summer peaks, Follow-
ing this period, encenhalitls Aeclined reaching a low polint
in 193%. Thereafter, the reported incldence of human
cncevhnlitis began to rise agaln but the character of the
disease was now qulte different. Its symptome and minimal
after-egfifects as comoarel with the type occurineg 20-25 years
ago sugrest that the two dliseazes arc distinct. Also, in
recent years human encephalltis hag avoveared largely during
the summer months and in the same rural areas where eqgulne
enceophalomyclitis is known.

The latter disense was flrst recognized in the
Central Valley of Cnlifornia 1n 193C where apornximately
6,000 horses and mules were affected with a 5C percent
mortality. Thc diseasce reappesredl among horses in subsequent
years, though with a lessened severity., DMeyer, Haring and
Howltt reported the isolation »f the virus ns the etionloglc
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agent whilch has becnme known as Western equine encephalo-
myelltls,

Later studies demonstrated that hoth the
Weotern eguine and St, Louls viruses causcd human as well as
horece disease and that mosquitoes are a vector, 1,333 human
cases and 453 human deaths were reported during the 10-year
period 1936-19U5, )

Certain features of the epldeminlogy of
encephalltis have been well established, largely by workore
in the Hooper Foundation for Medical Research. In spite of
the strides made in the nnst Aecade, however, our knowledpe
of the epideminlogy of encephalitis still has numerous gaps,
A difficult problem for the physician, scelng a patient with
encephalitis-like symptoms during the epldemlic months, is to
differentiate encephalitis from non-paralytic poliomyelitis,
The two cornditions heve many svmptoms and physlcal Tindings
in common., Are therc anyv rellable clinlexl differences
between the two disenses upon which the physiclan may rely
in diagnosing and reportine them? Two viruses, the so~called
Western and St. Louls stralns of encephalitls, have been
id>ntified as causing the dlsease in California. In recent
years, for some unknown reneon, comparatively few cascs
clinically appenring ag encenhalitis have been oroved due to
elther of these known viruscs. Is this a fault of our
laboratory tests or are other causative agentes involved?
When the Airfease was firet studled, 1t was considered
poseible that horses served as a reservolr of infectinn,
Subsesauent re2zarch showed, however, that the virus pcrsists
in the blood stream of the horse for only a day or so, thus
naking 1t unlikely that the animal could serve as a reser—
voir. Mors racently, chickene and other fowl have been in-
criminated, but even in chickens the virus does not persist
in the Ttlood stresm fnr more than three or four days. Ths
latest suggestion 1s that bird mites may play some role in
the perpetuation of the diseacr . Actually, the rescrvoir of
the virus 1s e%ill not Xnown., In particular, how does the
virus versist through the winter, when the disensse does not
occur in man or horses? Many snccles of mosgquitoes have
been proved capable of tranesmitting the virus under labora-
tory conditlons and saveral sptcles have bheon found infected
when caught wild in nature. Whlch of the mosgultoes already
implicated 1s most 1lmmortant and are there others involved
in the spread of the disease? Our knowledge of the ecology
of even the known mosqulto carriers 1s far from complete.
What are the vulncrable svotse in the 1life cycles of the
vectors and what 1s the most economical way of disvosing of
them?

Thus several questlons concerning the dotalls
of the epldemiology of encephalitis have remalned unanswered,

Nther vavers presented at this conventinon des-
cribe the legilslative aspects of the control of encevhalitis
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and other mosquito-borne 4Aisecases, It should be pointed out
here, however, that the precent leglslative orogram provides
funde not only for the control of known mosqulto vectors but
also for studies and demonstrations which may lead to the
solnticn of the lmportant problems mentloned above,

No final statements can be made concernling the
1946 encevhalitis plcture at this %time, inasmuch as labora-
tory work and analysis of the date are still being conducted,
However, ccecrtaln remarks c'n be made., During June and enrly
July, sovrral cases of human e. cevhallitls were revorted from
the San Joaguln Valley in which the clinical Aifferentatinn
from bulbur poliomyslitis (that 1s, poliomyelitis affecting
the portinn of the brailn which adjolns the spinal cord) was
esocclally A1fficult, Laboratory work uo to the vracent
timne suggeets thet these cnses, early in the seacon, were
probobly mostly pollomyelltls rather than enceovhalitils.
However, theea dlsgnoses hove not yet been offlelally changed
and, thercfore, the number of recorted caseg o be nentioned
st11) incluied them. Another factor, which should be
mentioned sis having probadbly 1 fluenced the revorting of
caszes, was the vubliclty concerning the encephellitls study
program in gencral, When a wide cnmoalipn of this sort 1is
carried on, 1t 1s to he ~ypected that revorting of the
dlgenee hy physlciane anl hospitele wold be more comulete
than 1s usually the case.

With thege two factors in mind, that 1e, the
particular Aifficulty in Aifferentinting vollomyelitis this
year and the stimulation of revneorting by the educstlonal
activities, 1t may be stnted thot from Jenuary 1, to
December 7, 1946, 159 cneses of human encevhalitis were re-
ported,  This flgure mav he comparcd with 28% caces in 1945,
which was the highest yoar on record., Of thls year's cascs
which have been verifled by laboratory teste, nracticelly
all occurred iuring the latter part of July, Aupyst and
September., This, 1946 encepralitis occurred relstively late
In the eeeson.  And the incldcnce was lower than 1n some
previous years.

It has been noted that the occurrence of en-
cevhrlomyelitis in horses usually vrecedes by about one
month the sappenrance of carfes in humans, The experience of
1946 tends to confirm thle relationship. July and August
were the months of heavieect incidence among horses as com-
pared with August and Seotember for humans--providing one
accepts as huinn cases onlv those confirmed by laboratory
tests. The incldence of renorted encevhalomyelitis among
norses was also lower than in some previous yearc. In 1946
to Aate, 108 cases andl 33 Aeat’ s among horses have been
revorted,

The Virus Laboratory of the State Department of
Public Health has thls yrar maie cartain improvements in the
serologlc teet for cencevhalitlis in horsecs and humans., Theee
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Improvements will result in the verification of & considerably
hizher provortion of cases, this year, than has becen the case
In orevious years., This fact, coupled with the submission
Auring 1946 of a gre2tly incresasad number of vpalred hHlooAd
specimens which are necessary for the test, wlll give us n
clearer plcture of the Alsease throughout the State than we
have nreviously hal., Thus far, laboratory vrovedi cases of
human enccephalitis in 1946 have occurred in Kern, Tulare,
Kings, Fresno, Maicra, Merced and Yolo Counties, Laboratory
oroved c¢ases among horees have been found in Kings, Fresno,
Merced and Sacramente Counties, Prellminary considceration,
both of the clinical reonrt- and the laboratory work now
comoletad, iniicate that dAuring 1946 Kern and Fresno counties
hed the greatsst numbeor »f cases of human encenhalltis 1in
California.

B-sides the laboratory work on 336 sovccimens
from human cases and 121 sneclmens from horse cases 1n the
Virus Laboratory of the State Devartment of Public Health,
1ctalled clinical and eplierminloglcal histories were nbtained
Auring the season on over 95 wnerrcent of the renorted human
ani horse casns., The informatinon thus obtalned will be
corralatel with the laboratorv work as soon as the latter 1is
cnmole ted,

The study nrogran, as you know, wasg initlated
only nine months ago. Durlng thls nerind, the staff had to
be asgembled ani trained, nrobleme outllned and field anAd
laboratory work conilucted. However, srme nrogress can ba
mentlionead,

The labnratorvy has found a means to incrense
the sensitivity of ite teet for the Alscase., Thls work has
been facllitated by an increns->4 nuaber nf nromerly spaced
blood svecimens submltted by r.cticing physiclians anA
veterinarians,

Physiclans and veterinarians have shown great
intercst in the diagnnsgis nf the Aisease, both from a
clinical and a laboratory stsanimoint. Field consultation
by e 1ldemiolarists and a veterinarian nn the staff o the
State Department of Fublic Health has been well recelved,
Practicing ohyvslcliane sand veterlinarlans have indlcated thelr
willingneges to coonerate fully with h-nlth denartments and
with mnagqultn abatement Alstricts in the study and the
contrnl »f encruvbalitis,

Cne of the inovortant featurce of this year's
activity has been that a State-wild: attack was launched.
The fundamentnl stullece of the Hooner Foundation were con-
tinued thie year in Kern Cnunty and the findinge »f that
groun »f workers are belng renorted elsewhere nn ynur
orngram. In sgeveral resnects, the mndiel for the State orn-
gram had been cgstablished by the Hoorer Foundatincn in »re-
vinus years. The knowleire which has bean gained in Kern
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County ani elsewhere Justifies the wide scale attack which
sur state Legislature has seen fit to initiate. The
apolication of all nur avallable resnurces is necessary

for the snlutlnn of Jhe oroblems involveAd in the eraiicatinn
nf encenhalltls and nther mnsqulto-borne Aiseases., Inasnuch
as 1946 was a relatively light year for bath hnrse and human
encevhalitis, 1t provided an osmonrtunity for us tn try ~ut
our nrganization, The exnerience gained thils year will bde
of great help in planning next year's activities, During
the winter, a series »nf exneriments 1s belng cnnducted »n
the reations nf horses t~ the ~ncevhalitis viruses. The
stuiles shnuld heln in rafinin . the laboratory tests and in
interpreting their results. The immnrtance nf this work is
nbvicus when nne conelders the Alfficulties in the clinical
Alagnnsls nf the Alscasc.

Next yerr, 1t 1s honed that gquantitative Anta
on the »nrevalence nf varinrs enrcles »f mnsguitnes in Aiff-
ercnt sectinne nf the Central Vallev will be obtained, This
Aata shonld be enrrelated with the incldence nf clinical and
laboratory nroved encenwhalitis. Carefully cnnductced counts
nf mneggultoes in certain areas according to a well-nlanned,
routine prccedure throughnut the summer months would be =
chsiderable contributison from the mrsquitn c-ntral workers
tn sur knowledge of the e¢videminlnogy. During the nast
seas~n, sonme attentlon was given tn the insmectinn »f
oremices where cases nf the Wnrse nr human dAlssase had been
revnrted, Hnwever, the Aata accumulated by this yecar's
field and laboratnry work, when taken togother with that of
nrevious years, should enable w8 to select a number of arens
where encevhalitis recurs year after year. The establishnent
of stati~ns for routine counting »f mnrsaultres Aurlng the
antire seasnn may heln us t» understand better the relation-
shin between mnsqulitres ani the nccurrence ~f the Alsense,
The importance nf such entnmrlogical nbearvatinnsg tn round
~nut the clinlecal and lnboratory nilcture cannnt be ~veremnhe-
slzed,

Mr., Geib: Thank ynu, Dr. Breslow. We wlll now have the
paver Aeferred from yesterday by the fog in Los Angeles.
Dr. Justin AnArcws nf the Unit % States Public Health
Service pnt in last night, in time for the banquet.

THE STRUCTURE AND SCOPE OF THE USPHS COMMUNICABLE
DISEASE CENTER

by
Justin M. Andrews, Seninr Sclentist (R)
U. 8. Pudblic Health Service
The Communicable Diseasc Center was establlished
July 1, 1946 at the Airectinn nf Surecenn General Thonas

Parran nf the United States Public Health Service, tn contlnue
certnain of the activities nf the C°fice »f M¥rlaria Control in
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Var Areags and to verfarm nther smecified functinns. In nrier
tn undsrstand the baslic structure and scohpe 3f the neacetinme
Communicable Disease Center, it 1s necessary to revicw briefly
the hist-ry of the narcnt agency Aeveloped to nmeet a wartime
need.

The Office ~f linlaria Contr~1l in War Areas was
instituted in Atlanta early in 1942 in resvonsc to a request
made tr the Fedleral Security Administratnr by the Sacretnr5
nf War, Its orogram, as develoned by Dry L. L. Willians,
firast Medical Officer in Charge, was nne nf Alrecction and
chnrdination nf Federally imolemented State henlth Aevartment
actlivities cimed at the nrntectinn »f milltary nersnnnel
against malaria in the 'niteA Statee, Puertn Rico and British
Jrnalea. Omersatinnel nbjectives involved majorr and minnr
Arainage, filling, and antllarval efforte against vectorial
an“phelines arnund Army, Navy and war iniuvstrial arcre where
malaria mlcht be tranemitted (see Fig. 1). These tntaled
gnme 2200 or morre when militarv training 2nd wr~3ducti-n were
at thelr helzht, These »r~jecte wore known 2nllectively as
the War Ares Prrgran and, in ai9itinsn t~ the envir~amont-l
cmtrol retivitlies, included: (1) wite scale aurlic tinn »f
apldeminlingic, rarasitnlncic, ~ni entomnlnglc wrnceiures for
the guidance and evaluati~n -~f crntrnl Aperati~ng an? (2)
community educational vrojects desioned to acauaint the
pnopulace with tre basic facts conec-rning the nature, trans-
missi~n and preventirn »f nalaria, In cortsoin arcas, lncluilng
the Territ~ry of Hawall, Acdes aegyntl ani Ang-fly c-ntrnl
were unilertaken as a 0art ~»f the War Area Pr~oran.

Rewnrted malarla prevolence was at an all-time
1low when this nreogrem was etarted in 1942, as shrwn in Fig, 2,
and, in svite ~f the introducti~n »f large numbers Hf sus-
ceptibleas int» areas where malai'la was nr had becn endenmic,
1t crntinuc? tn Aeeline, By 194U and 1945, lar~e nurmbers of
cervice casualtics, rrisnncreg »f war ani Alscharsed veterans
who had been exeosed tn malaria ~verseas were rzturnedl te
the United Statee., Henlth authrritics exnrecsed grave fears
that the intr~Aucti-n and Alsseuiinati~n thr-ughout the cnhuntry
nf 85 many &«ctual nr o~tential gametoceylte carriers night scerve
th venerate nuacrous And extonsive enldemics ~7 malaria. The
significance »f this »nssibllity was admittedly indeterminate
but 1n 1llght of communicables Aleensse experience nllrwing
nrevi~rus wars, 1t could nnt be ignored, Accoriingly, the
an-called Extend=1 Malaria Crntrnl Progran was develomeAd by
MCWA in 1945 to mrnteet civilians acninet the threat of
nalaria from military ters~nnel. Inetecad nf baing Tocallzed
around military establishments this wrnject wone onerated
where condltinsns frr the trnnsmivsiﬁn nT malnria, lmrorted
cr ntherwlse, were tnown to oxist, 1.e., thrnse crunties in
which malaria hed been ren~riedl t~ ne mhrst kighty enderic
in recent years (sce Fig, 3). Reselirual DDT was annlled
within A~rmestic nremises in these areas.
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Veterans returning from ~verseas were carriers
n >t nnly ~f malaria but »f numer~us nther infecti~ns many of
which were unknown nr rare in certain nartsg ~f thls cruntry.
Whille every reasonable effnort 1s mnde by Medical Denartment
zereonnel nf the armed forces t~ Aetain such 1ndividuals
untll they are cured, 1t scenel nrobable that mlgsed, ro-
lansing ~r 1inecomnlectely troated cases nf mal- ria, filsriasis,
schistnasnrminsls, lzishmaniasis, oriental hrokwrrm Alscase,
ani nrnesible ~ther narasitoses might rnresent themselves tn
practicioners in any State in the Union., Tn ald =-hysiclans
and techniclans in the Alagnonsis ~f tronical and narasitic
Alsenses, sneclnl infrrmational onl training focilities were
establishes in MCWA,.

In the menntine, murine tynhus fever anncared
t2 be on the increasc judied by mrrbliity rencrts (sce Fig. 4),
and was invading areas in which 1t hed nat been noted »re-
vinusly (sce Fig. 5). The far-flung nrzanizatinn of MCWA
with 1¥s multisnecialist nersonnel, avallable cequioment anAd
nther facllitles ~ffered a snleniid osnnartunity for bolstaring
State resnurces in checking the »9vance ~f this steailily in-
filtrating Alsense, Thus, in 1945, the Tyrhus Contrnl Progran
wag ndiel to the rveroetisonel reernnsibilitisg »~f MIWA,

This ~utline ~f a=erati-~nal activities conveys
"nly a superficial rerlization ~f the scrvicces nccessary tn
suppnrt them. Persnnnel trained and exnerienced in inszet
andl roient c-~ntr~l was needet for the successful c¢onduct »f
this nrogram but ~nly a few such indlvidunls were left in
the country after military demands had been met., Therefore,
1t wee nececsory tn train large numbers »f inox-erienced
ners ns. To An this raridly, ~uilnvisual teaching techniques
were used and, becruse sultavle materials for thils nurnnse
414 n~t exist, these hal t~ bhe craated, Field, labrratory
ani nffice facilities werec established and staff-1 for
manoing »ni surveying, 7ar the cnlleccetinon, stairing and
axaminati~rn ~f thousanis ~f thick blnnd Films; far the
regular searching for and enumberati~n ~f 1nrval and ndult
mnequlitnes and nther insects; and for the Aevelonment »f
imnroved methnAds, equinment, and materials for the offective
anmlication »7 insecticides and rodAenticides, 8nhecial in-
vestigati~ng »f noeratinnal signiflcance wore carried by
MCWA alnne rr in coomeration with the Natinrnal Institute »f
Health, the Health and Safety Divislion of the Tenncssce
Vnlley Authrrity, the Bureasu »f Entomnlngzy andl Plant Quaran-—
tine nf the U.,S. Demartment ~f Agrilculture, and varlnus
universities anA State heqlth 4Aenartmente, Thrsc recsearches
have shnwn that foreign strains »nf malaria narasitocs, which
mizht be intrnduced into this cruntry by veterans nr travellcrs,
are transmitted as readillv as native strains by Nearctic
vectrrs, They hesve shed 1light nn the frequent fallure »~f DDT
as a residual mnrsquitn larvicide, ~n 1ts general 1lnsecticidal
efficlency against mnsquitnes, hnusc-=flies and rat fleas,
variati~rns in Aurability sand effectivcness as a reeidual
mrsqulitns imagncide, and ~n 1ts offect unnn certaln aquatic
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nrezaniesms nther than insect larvac. These researches have
extended knnwledge concerning flight habits, range and sani-
tary threshnld »f Anopheles quadrimaculatus, on the signifi-
cance nf Annnheles crucians as a malaria vectnr, andi nn the
measurenent »~f fly Aensities andi evaluation of fly control,
Numbernus new Alstributisn recnrds and taxonnmic studies have
been oublished concerning mnsqultnres and new techniques have
been Aevised for marking insects far flight range stuilles.

A 1list nf these and nther research nublication is annendeAd,

V~J Day found MCWA with rapidly declining war-
connected responsibilities, Troops were being demobilized;
camps were being inactivated., But the basic U.S. Public
Health Service organlzation of physicians, engineers and
blologlsts which had become skilled and exverienced 1in
collaborative attack against insect and rodent-borne diseases
remained. In the oplnlon of many health authorities 1t
seemed desirable to continue MCWA as a peacetime agency,

(1) as a safeguard agalnst a recurrenge of conditions pre-
valling in 1942 when this Nation could not find enough
competent insect and rodent-control personnel to service the
Army and Navy overseas and to protect the health of 1its
civilians at home; (2) as a prevention against the estab-
lishment of exotic infections introducrd into thils country
by returning veterans, occupational troops or as a result of
global air traffic; and (3) to combat certain endemic in-
fections, notably murine typhus, sylvatlic plague, and 1insect-
borne infections, which are proegressively entranching them-
selves in new sections of the United States, It was for
theee and posslibly other considerations that the Surgeon
Gencral of the U, S, Public Health Scorvice ords~red the con-
version of MCWA to the Communicable Diseace Centor,

The purposes and functions of the d~ughter
organization comprise certain inherited clements and seversl
new ones. Collectlively, thev offer services to States which
may be grouped ~s follows:

(1) Through State and Territorial Health Departments,
field investipgation and control of communicable
diseases where Federal nsslstsnce 1s reqguested
and exlsting orovisions are not adequatc.

(2) Field training in public health,

(3) Production of audio-visual and other aids for
technical and professional tralning relative to
communicable diseases and thelr control.

(L) Evaluation and consultation concerning techniques
and practices in public health diagnostic
laboratories,

To gilve administrative and technlcal direction
to these objectives, the MCW" orgenization was revised and
supnlemented so that the vattern shown in the accomvanylng
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charts finally evolved. OCrganically, the Communicable
Disease Center 1s a Fileld Station of the States Relation
Divislion in the Bureau of States Services of the U. S. Public
Health Service. Fig. 6 shows the lines of authority of its
administrative head, the Officer in Charge, and the inter-
relationships of the headgquarters and field organizations in
the various States, These latter now number 15.1

Alabama, Arkansas, Califorunia, Florida, Georgia, Kentucky,
Loulsiana, Mississippl, Missouri, North Caroclina, Oklahoma,
South Carclina, Tennessee, Texas and Virginia.

The hendquarters of the Communicable Disease
Center 1s located in Atlanta, Georgla, as are all the divisions
except the Technical Development Division which is in Savannah,
Georgla., The relationships and principle functions of these
components are indicated in Filg., 7 and are discussed in more
detail below,

The members of the Executive Cffice are con-
cerned collectively with the formulation and transmission of
over-all policy to divisions and the field organization and
in the administrative Airection of the Communicable Disease
Center program.,

The Aivisgional functinnsg are as follows:

1. Epidemiology

a) Maintains the statistics of reported
morbidity and mortallty concerning diseases of operational
or investigational concern to the Communicable Disease
Center and makes periodic analyses and intervretations of
them for use in planning and evaluating programs,

b) Assists *n field investigations by
measuring effectiveness of chontrol measures on human popu-
lations in terms of swvecific morbidity and mortality ecxperi-
ence,

c) Assists Statee requesting Federal aild
in analyzing and advisinz wlth regard to eoidemic phenomena.

d4) Supplics statistical planning and inter-—
pretive ascistance to divisional and other programs.

2. Laboratory

It is not intended that laboratory activi-
ties of the Communicable Disease Center will duplicate un-
necessarlly thoese of the National Institute of Health, as
the principal objective for the former will be to support
field investigations and to provide services to State health
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laboratories not now included in the NIH vrogram

a) Provides dilagnostic facilities -~ bacterio-
loglc, serologlc, parasitologic, virologic and rickettsial -
necessary for the prnsecution of epldemlologic field activities,

b) Maintains mobile laboratory units to
asslst epldemlologists in recevonse to requests from States
for epidemic ald.

¢c) Provides instructors and other teaching
facllities for tralning courses of a laboratory nature.

; d) Reviews and evaluates technical proce-~
dures in dlagnostic laboratories.

e) Provides consultation for the correction
of substandard techniques and for the 1mprovement of adminls-
trative practices,

f) Develops standardized laboratory techni-
ques to be used for survey purposes so that data collected
at different times and places may have a greater degree of
comparabllity than at present,

g) Provides State and local health labora-
tories with series of protozoologic, helminthic, bacterio-
loglc, entomologlc, and other specimens to assist in the
training of techniclans, as a reference museum and for circu-
lation to local clinical laboratories,

3. Engincering

a) Provides facilities for meeting emergency
measurecs necessary for the supprescslon of lnsect-borne
diseases,

b) Assists Federal and State agencles 1in
the control of certain endemic diseascs transmitted by in-
sects or rodents by vroviding demonstration programs or
speclalized profescslonal or technical persnnnel to supervise
such operations where Justification for them 1is based on high
discase rates and assurance of local participation in pre-
ventive orograms,

c) Provides facilities for controlled large-
scale fileld-testing of new or improved materials and equipment
deslgned for communicable dlsease cnntrol,

d) Assists other Federal agencles and States
in making surveys and recommendations regarilng imvouniment
deslgn, constructlion and malntenance for the purpose of
minimizing malarla hazards.
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4, Entomology

a) Identifics insects and other arthropods
concerned in the transmissinn of communicable discases,

b) Appraises the effectiveness of Aiseace-
control neasures by determining changes in the densities of
insect vector populations,

5« Technical Development

a) Develops ani tests new methods of control-
ling Alceases spread by insects and rodnnte,

b) Develops and tests new and imoroved equip-
ment used in the control of communicable Alseaces.,

c) Develops new and improved insecticides and
rodenticides and determines the effectiveness and Aurability
of new and existing compounds for the Aestruction of insects
and rodents transmitting Alsens

d) Devises new and improved methods of ex~ |
cluding rodents from structures occipled or used by humans.

e) Evaluates ~ommunicable Aisease control
practices in terms of hazard to wlld 1life or interference
with agricul tural activities,

6. Training

It 1s not intended for the training activities
nf CDC to infringe in any way upon the prerogsatives or flelds
of enieavor of schools ~r teaching departments of nublic
health, hygiene, preventive medilcine, sanltary engineering or
diagnostic laboratory technique.

a) Instructs employees entering the Center
elther as commissioned officers or civil servants concarning
the history, interrelationships, and practices of the varilous
units of the Communicable Disease Center, the U. S. Public
Heslth Service and other public health organizatlons.

b) Provides training for the employees of
State or local health Aevartments or of other Federal agencles
concerned with the wnreventinn nf disease in effective control
practices for insect and rodent-borne diseases and in the
laboratory dlagnnsis o communicable dlseases,

¢) Provides training facilities for the
orientation and soccialized training of sub-professional
state and local public health workers not eligible to attend
professlional schools of public health.

d) Provides in%ernship training in public
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health for ilnexperlenced graduates of schools and departments
of hyglene and ovubllc health,.

e) Malntains a library of motion victures and
£11m strips for the use of institutions, instructors and
studente in the fleld of communicable disease control.

7. Production

The oroducticrn and distributlion of audio-visual
and other teacning aide will be rectricted to the development
of these materials for the assistance of »nrofessicnal and
technical schonls and inilviduals engaged 1n instruction and
research concerning communicanle diseare, It 18 not wlanned
to engage in 1lay henlth educational activities,

a) Develops an? produces mntion pilctures, film
strips and manuals 11llustrating, describing and documenting
Invertimations and control rrocedures pertaining to communi-
cable disecses, Series have been nlanned and are vartially
completed on the following subjects! malaria, typhus, Tropical
Alseases and oreventive medlcine.

b) Anazlyzes and aselsts in the utilization of
thece and other teaching aids with the oblect of imnroving
new training materials,

4, Library and Reports

a) Maintains a readins library for the use of
investigators, inctructors, and students of cnmmunicable
disence recearch and control.

b) Prevares quarterly field bulletins, annual
reports and a running historv of the MCWA-CDC development and
other program information ma erials,

¢) Provides non-technical editorial assistance
in the preparation of manuscripts to be submitted for publi-
cation.

9. Administrative

a) Establisiies and admlnisters personnel
policies and orocelures for hoth headguarters and rileld
organizations,

b) Insnures maintenance of Civil Service posi-
tion standardgs,

c) Recruits personnel; advises on cgelectinn of
candidates; determines gualifications,

d) Prevares consolidated budget; controls
allotted Tunds; certifies and maintains accounting records
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of exvenditures; audits nayrolls, miscellaneous vouchers and
fravel vouchers,

e) Purchases supplies, equipment and materials;
maintains records of CDC property; provides warehousing and
distribution facilities,

f) Repailrs and maintains automotive and other
equipment,

g) Prenares maps, charts and other drafted
materials,

h) Reproduces mannual letters, fleld memoranda,
etc., and distributes all such materials to the Headquarters
and Field Crganizations.

1) Prepares and processes machine records based
on administrative, operational, investigational and vital
statistics data.

Of the varinus fleld programs carried on by the
Communicable Disease Center, those noted below have entomo-
logical interest. Complete details regarding the work cannot
be miven in all instances as certain of the investigational
projects are incomplete and -esults of onthers are still to be
published.

Malaria Contronl Programs. The next yenr will
see the virtual liquidatinn of the War Area Malaria Control
Program for the operation of which MCWA was activated.
Comparable activities on a smaller scale will be continued
in Puerto Rico and vossibly a few continental locations at
the request of War and Navy Dewartments. Mosguito control
work 1s heing Aone in the vicinity of Veterans Administration
Hospitals, as this organization has no special orovision for
this type of service, Many of the patients brought together
in these hospitals are suffering from malaria and other
diseases acquired in the tropics making it imperative that
complete mosquito control he effected in areas adjacent to
these hosnitals., This oroject 1s now known as the Military
Areas Malaria Control Procram. It consistse almost entirely
of larviciding which is being carried on currently in 27
different zones.

he Extended Program, DDT residual spraying in
houses in malarious areas, will probably be maintained through
1943 fo reduce the likelihood of liberating foreign strains
of malaria from returning veterang, and should be continued
lonzer as the mnst promisin/ apvproach to the goal of malaria
eradication in the United States. This work 1is being carried
on in 265 counties in Alabama, Arkansas, Florida, Georgia,
Kentucky, Louisiana, lississipoil, Missouril, North Carolins,
Cklahoma, South Carolina, Tennessee and Texas, From February
2% through Cctober 31 of thie year, 1,166,545 house spraylngs
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were completed.

Allocations of funds to States for malaria
control are based on a formula in which a standard budgetary
item for the supoort of the State CDC Activities headguarters
organization 1is suponlemented by amounts corresvonding to each
State's relative share of the revorted malaria mortality ex-—
perienced by the thirteen most malarious States during recent
years, Federal dollar varticipation in thils progsram 1s now
roughly 75 to 80 percent of the total, but is Aiminishing each
month, It is hoped that by the beginning of the next filscal
year, local sponsorshlp of costs will be increased to 50 per-
cent or more, with Federal zsaslstance restrictedl to supplving
technical personnel, equipment and materials.

Impounded Water Studies. As a continuing
element in the national malaria vrevention orogram, areas 1in
which water is to be imoounded by the United States Engimeer
Devartment are studled by Communicable Disease Center
enzineers ani entomologlsts, in asesociation with State Health
Devartment revresentatives, with the objects of determing
(1) the extent of probable malqria hazard contingent upon un-
controlled imooundment, and (2) how this rish, if any, may
be minimized by prowner design, construction and maintenance
of the lmooundment basins. The Communicable Disease Center
is reimbursed for these servlices by the United States
Engineering Devartment, During the first quarter of this
fiscal year, 26 of these DPOJeCtS were comoleted and final
reports were submitted, field work was finished on nine more
and requests were receiveﬂ for surveys of nine additional
imooundments, Similar cooverative service 1s being rendered
to other Federal agencies cracerned in the imvoundment of
water in ootentlally malarinus areas.

A notable contribution to the literature of
sanitary sclience and practice is a comoendinus volume, now
in press, entitled "Malaria Control on Imnounded Water"
which reprecents the joint effort of members of the Health
and Safety Deoartment, Tennessee Valley Authority, and the
Communicable Disease Center of the U, S, Public Health
Service,

Aedes aegyptl Control Program. These mosqultoe
control antivities, a combinatinn of DDT treatment and general
sanitation, were orisinally undertaken at the recuest of the
Navy and are being continued in 16 coastal areas of Alabama,
Florida, South Carolina and Texas, as a vprotection against
densuc faver and te potentlal threat of yvellow fever. Local
heal ti. dendrtmﬂz ;6 furnished 57 percent of the costs during
the first guartcer of this ficcal year, All new projects are
required to obtain at least 50 percent of thelr support from
local sources,

T-rphus Control Program. Grants-—in-—-aid on a
formula basls (standard budgetary item for the State CDC
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Activities headquarter organization plus amounts correspond-
ing to each State's relative share of the recent tyochus
morbidlty renorted in the nine States where the bulk of the
Nation's tychus occurs) were made to Alabama, Florilda,
Georgla, Louisiana, Mississippl, North Carolina, South
Carolina, Tennessee and Texas with speclal projects being
supported in Arkansas and Virginia. Anti-typhus overations,
including rat-proofing of btuildings, rat voisoning, and the
resldual dusting of rat runs, burrows and harborages with

1C per cent DDT dust (see Fig., &) were carried on in 130
counties of the 11 States.

This latter vrocesdure effects an averarse
decrease of tropical rat fleas, ¥Xenovsylla cheopis, of nearly
90 percent rer mt & mirht thus he expected to exert a reductive
effect upon the incidence of murine typhus in man. The
number of cases of typhus fever reportei throughout the
country dropped from a peak of 5,353 in 1944 to 5,130 in 1945,
Current figures indlcate that the dAecline will be even greater
this year. A4 comparison of revorted typhus vprevalence in the
124 dusted counties and the %10 undusted counties of the same
States inticated that the Aicease subsided more ravidly in the
former Anring the first nine months of 1946 as the reductinn
In the dusted area was %7 percent and in the remaining coun-—
ties 18 vercent., Tyohus contrnl activities are sucoorted
locally to the extent of nearly 7C oercent of thelir cost,

Muscogere County Insect Control Program. This
project offered free DDT treatment to every one of the 2%,359
dwellings or business establishments in Muscogee County,
Georcia, and was accepnted in over 95 percent of thess units.
Its purposes were: (1) to serve as an 1ncentive to vromote
individual improvement of ~nvirnnmental sanitation of homes,
yards and business places; (2) to benefit the communities by
reducing the number of Alseace-bearing insects and insect
pests; and (3) to Aetermine how successfully DDT soraying
and Austing operations on a county- and community-wide basls
could supvress mosqultoce, flies, fleas, bed-bugs and cock-—
roaches, Both hand labor and vpower methods were used to
apoply DDT in Awellinegs, privies, raragee, barns, busliness
housges, food establishments, dairies and to areas and surfaces
where it might be effectlve agalnst roaches. The Aifferent
types of structures were treated variable numbers of times
according to the results of inepection. The project was
evaluated entomnlopgically both by making regular insect
survevs and Adensity determinations in and around Columbus,
the princliovle city of Muscogee County, and by making com-
parable observations 1n another clty across the river in
which no organized insect control program was carried nut,
Mosaulto densitles were samvled by means of light traps and
by collectione at Aivrnal resting vlaces. Fly vopulations
were estimated by using strivps of adhesive fly caper exposed
for 24 hours each week and by making enumerations with
Scudder's fly-counting grill, Efforts were made to aporalse
changes 1n roach colonlzatinns with traps but these were not
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successful., No evidence other than the testimony of home
occupants was obtalned concerning variatinns in abundance of
fleas and bedbugs. From all accounts, the project has been
highly successful and a summary of results obtained will be
published, About LO percent of the cost 1s being borne by
the Communicable Disease Center,

Malaria Field Studies. At Manning, South
Carolina, near the Santee-Cooper Imooundment, a Communicable
Disease Center study 1s being carried on primarily to determine
the effect on malaria prevalence of DDT residual spraying of
houses and latrines as vracticed by MCWA and CDC, During the
last two years, the Santee-~Cooper area has been the only one
in the county with nntable prevalence of malaria and even
thlis has declined markedly. Clinical and varasitologic sur-
veys for malaria are made in the area at frequent intervals
and the densities of local anopheline populatinns are deter-
mined regularly, Thus, in addition to the fulfillment of 1ts
primary objective, this program provides valuable opportunity
fo maintain a watch on thls moat recent outpost of endemilc
malaria in the country with the view of obtaining early in-
dlcations of vpotential upswing in malaria prevalence 1n time
to prevent an epldemic soread of the disease.

At the Emory Field Station in Baker County,
Georgla, another field study is under way, sgponsored Jointly
by Emory Unlverslty and the Communicable DlseaSe Center.
This area 1s topographically Aifferent from the Manning
station, being revresentative of the limestone section in
Southwest Georgla, notorious for its high malaria endemicity
until recent years. Regular observations are being continued
upon local malarla prevalence, adjacent anopheline densitiles
and ecology and assoclated ground-water changes. The
Communicable Disease Center is especially interested in the
investigatinn of over-wintering hablts of anovhellnes and in
the malaria case-finding activities, This area also 1is con-
sidered to be a lookout statinn where palnstaking survelllance
may pay huge dividends in guarding against the return of
malaria,

It 1s hoved to establish two more such combined
observatlinn posts and research projects in areas 1n other
States which have been highly malarious in the past and which
represent additional tyves of environment where premonitory
Indications of returning malaria might be ressonable expected.

Typhus Fileld Studies. This project is head-
quartered in Thomasville, Georgla, and is beins carried on 1n
four counties of South Georgia where murine typhus hae been
prevalent, Its orimary mission 1s to determine the effect
v the incidence of human tyohus of dusting rat runs and
harbvorages with DDT, Comparison of results obtained 1s belng
made wlth other typhus control methods. Fleld observations
are being made on multi-purvose insecticlides which have some
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promise of reducing numbers of rat mites and lice as well as
fleas,

Anopheline Host Preference Studles. The labor-
atory Erecedures concerned with these studles were commenced
in 1944 at the Carter Memorial Labortory 1n Savannah, Georgla,
but have since been transferred to the Virus Laboratory in
Montgomery, Alabama. This is an extended investigation of
the natural feeding habits of the more abundantly represente..
species of Anopheles. Recentlv engorged female anoochelines
are collected in many Aifferent States. Blood from their
stomachs 1s collected on filter paper and is sent to the
laboratory., By means of a precipitin fechnique, it is
possible to determine whether or nnt the blood came from man,
cow, horse, plg or chicken., The results of these tests are
correlated with circumstances relating to the capture of the
mosquito. They have already yielded information of imnortance
in connection with the Extended Program of Malaria Control.

Dysentery Control Project. This is a cooperative
undertaking with the National Institute of Health. Its head-
quarters are at Pharr, Texas. The orimary objective 1s to
determine whether or not the control of flies by insecticides
willl reduce significantly the prevalence of diarrheal disease.
For this purvose, five small cities in Hidalgo County in the
Rio Grande Valley are being intensively treated with DDT to
Control flies while nothing of the sort is being done in four
other nearby cities where original fly densities were com-
parable. Excellent but expensive fly control has been
obtained by the methods used. If results indicate that flies
are concerned in the transmission of infectious diarrheas,
the next study will be to ascertain the possibility of
developing economicaelly feasible programs of fly control for
the prevention of diarrhea.

Neurotropic Disease —~ Insect Control Project.
The headguarters for this project are in Montgomery, Alabama,
adjacent to the CDC Virus Laboratory. The object of this
investigation 1s to determine whether or not the sudden and
relatively complete reduction of insect populations of certain
specles 1s attended by measurable interference in the Adevelop-
ment of incipient evidemics of virus diseases. It 1is to be
emphasized that this 1s not a state—-aid operational voroject.
Funds for this Project =111 be spent only where there avvears
tc be reasonable hooe of obtaining scientific information
concerning the significance of insects in the transmission
of virus diseases. The late summer and fall months of 1946
were spent in developing and imoroving rapid fly-control
technique.

Encephalitis Studies. The Communicable Disease
Center, in recognition of the threat of introduced snd extended
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encephalltic prevalence on the West Coast, 1s cooperating in
a modest way with the Hooper Foundation on studles of possible
insect vectors and avian reservolrs of this disease.

Other predominantly Intramural activities of the
Communicable Disease Center involve entomology to some extent.
Thus a considerable portion of the in-service and special
training proerams 1s devoted to instruction in dAistinguishing
basic types of insects or even in recognizing a limited number
of specles. Tralnees are given reference collections of in-
sects, including reoresentative forms of imoortance in thelr
special activities, to take back with them. The b-weeks
cource given by the Parasitology Branch of the Laboratnry
Division to Federal, State and local health laboratory tech-
nicians includes brief orientation with respect to insects
which may be sent to the laboratories from which the students
come. This Branch of the Laboratory Dlivision maintains a
large reference museum of insects and, together with the
Entomology Division, operates a central 1insect identification
service for the field organization. Entomologic as well as
other specimens are supnlied to State health laboratories as
a part of the Extension Service of the Laboratory Division.
Many training films on entomologic subjects have been produced.

A major portinn of the Technical Development
Division 1s devoted to insecticide investigatinns., These
include studies of varinus candidate chemlcals possessing
some activity as larvicides or imagncides agalinst mosauitoes,
house-flies and the ectoparasites of domestlec rodents. In-
vestigatinns are under way concerning the Aeterliorating
influence of surface treatments and environmental changes on
residual deposits, the cffects of DDT larviciding on varlous
wild 1ife forms including other insects, fish, vlankton, birds
and mammals, and different methods of apolying insecticldes
rapidly to large areas,

In summary, these are some of the functions and
activities of the Communicable Diseace Center - with speclal
emphasis on those concerned with entomology. Collectively,
they reorerent a purpvoseful ~ffort on the part of the Federal
government to transmute scientific facts about certaln com-
municanle diseases into field-tested control and prevention
practices and by Aemonstration and training to familiarize
the versonnel of State and local health Aepartments with
easy, economical methods of aoolying them. In addition, the
Communicable Disease Center assists, where directed, in the
suppression of health hazards of interstate and extracontin-~
ental scooe. In reaching these objectives, the Communicable
Disease Center desires to cooverate to the fullest wossible
extent not only with other Federal acencies but with State
and local health organizations, private physicians and labora-
tories, universities.and scientific associations.
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Fig. 2. Reported malaria morbidity and mortality rates in U. S. A., by years.
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Wiley, J. S. 1946. Recent Develovments in Murine Typhus
Fever Control.
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Wilson, C. A., Barnes, R. C., and Fellton, H. L, 1946, A
List of the Mosanitoes of Pennsylvania with Notes on
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In Press or In Manuscript

Andrews, J. . and Link, V. B. (in press) The Murine Typhus
Fever Problem.

Bacon, V. W. Typhus Fever Control in San Antonlo.

Bacham, E. H.,, Mulrennan, J. A.,, and Cbermuller, A. J. The
Biology and Distribution of Megarhinus Robineau.

Baker, W. C. and Schwartz, L. G, (in oress) Preliminary
Studies on the Control of Blowflies with DDT.

Baker, W. C., Scudder, H. I., and Guy, E. L. (in press) The
Control of Houseflies by DDT Snrays.

Barnes, R, C,, Fellton, H., I., and Wilsnn, C. A, An Annotat-
ed List of the lnsguitoes of New York.

Bickley, W. E. Entomological Work of the Virginia Malarla
Control in War Areas Program,

Boyd, W. S., Stubbs, T. H,, and Weinstein, P, O. The Tropi-
cal Diseare BEducatinn Program nf the U, S, Public
Health Service,

Bonnet, D. D. The Hybridizotion of Aedes aepyptli and Aedesg
alboolctus,

Bradley, G, H, and Goodwin, M. H., Anopheles Techniques.

Bradley, G. H. and Fritz, R. F. Entomological Evalunations
of Results of Residual DDT Spraying During 1946.

Bradley, G. H. Mosquite Control Coverations of the Cffice of
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Bradley, G. H. Results of the 1945 Malaria Control in War
Areas DDT Resldual House Spraying Program.

Bradley, G. H. and Knutson, H. Tralning of Entomologiests
for Professional Public Health Work.

Bradley, G. H. and Wiley, J. S. The Con%rol of Murine Tyvhus
in the United States,

Clapp, J. M., Fay, R. W., and Simmons, S. W, The Comparative
Residual Toxicity to Anovreles guadrimaculatus of DDT
when Applied on Different Surfaces.

Davis, D. E. Notes on Cnmmensal Rats in Lavaca Co., Texas,

Mr. Gelb: Thank you, Dr. Andrews, I will now ack Mr. Ewing
of the Merced District to preside for the remainder of the
morning.

Mr., Ewing: Mr, Geib was running up and down the halls fran-
tically 1looking for someone to take over and give him a chance
to ¢it down for a while. He bumned into me ani this is what

happened.

Our next paper will be nne in which we are all
very miuch interested, as it concerns money. Mr. Dahl will
tell us who gets what and how under the State subvention
orogram

STATE SURVENTION IN CALIFORNIA MOSQUITO CONTRCL, 1946
ARVE H., DAHL, Chief, Mosquito Control Section
Division »nf Environmental Sanitation
State Dept. of Public Health

This vaper will be a recsume of all activities
involving the allocation and suovnervisinn of subvention
moneys made available by Assembly Bill No. 28 (1946 Special
legislative session) through the current biennium by the
Devartment of Public Health.

As provided by the sectirn nf Ascembly Bill
No. 28 dealing with subventinns, "the “tate Board of Public
Health was authorized to enter into cnoperative agreements
with any local district or other public agency engaged in
the work of contrelling mosquitoes in such areas and under
such terms, conditinns and specificatinrns as the State Board
of Public Health may worescribe. OSuch agreements may orovide
for financial assistsznce on behalf nf the State and for the
doing of all or any portinon of the necessary work by either
of the contracting parties, exceot that in no event shall
the Department agree that the State's cooperation shall ex-~
ceed 50% of the total cost of any acceptable plan."

Notices were gent to "All Local Health QOfficers
and Mosguito Control Agencies" announcing the method to follow
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In aprlying for subvention assistance as provided for in
Assembly Bill No. 28. This method was developed prior to the
organization of the Mosqguito Control Section in a meeting of
the Advisory Committee with the Division of Environmental
Sanitation. It required that all applicants make a study of
the history of malaria, encevhalitis, and equlne encephalo-
myelitis in their districts since 19&0 and plot the occurrence
of these cases on a map; make a map of the area they proposed
to cover under the expanded program and prepare a budget for
the expanded program estimating what vercentage of each item
was to be used on the vector control program.

The Mosquito Control Section was established as
a unit within the Division of Environmental Sanitation on
April 22, 1946, The principal functions of the unit being
to direct for the Devartment of Public Health the provisions
provided for in Assembly Bill No. 28 relating to mosquito
control. For the purposes of administering this activity a
professionally trained staff of mosguito control specialists
was provided for.

The Mosquito Control Section represented the
Depvartment of Public Health 1n contacting the mosquito
abatement dlstricts to assist them 1n prenaration of requests
for subvention assistance. This involved visits to each
mosqulto abatement district to explaln what was desired and
give technical guldance in the oreparation of budgets for
expanslon of programs in line with aporoved methods for
controlling Anopheles freebornl and Culex tarsalis, the
species known as the principal vectors of malaria and encepha-
1itis, respectively.

Twenty-four meosquito abatement Alstricts in-
Alcated thelr interest in ontalning subventlon assistance.
Nfficial and prelimlnary estimates were received from
twenty-one of the mosqgulto abatement districts for a meeting
on April 2L between the Devartment of Public Health and 1its
Advisory Commlttee on mosqulto control. At this meeting the
Advisory Committee recommended the amount of subvention
money to be made avallable to each mosquito abatement district.
They analyzed the requests from the mosquito abatement dis-
tricts on the basls of the report accompanying the request
for subvention, official revorts of malaria, encephalitis
and equine encephalomyelitis, general knowledze of the
principal vectors of the diseace, namely, Anovheles freeborni
and Culex tarsalis and consideratlion of the entire State
problem.

A 1ist of all subvention contracts to date 1is
given below. The tctal budget, amount of State subvention
area, tax rate and the effactive dates the cooperative
program began in each district are shown:
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1916-L47
SUBVENTION CONTRACTS
A Areca Bud%et Tax State Total Date
MOSQUITC Sq. 1946~ Rate  Sub-~ Budget  Contract
ABATEMENT Miles 1947 1946  vention  1946-L7 =Effective
DISTRICT 1947
1946
Alameda TRIRS $85,460, ©.019 $ &,790. $94,250. May 1
Delano 350 14,160, ©.1k4 10,000, 24,160. June 1
Delta 227 17,525. 0.15 15,000. 32,525, June 1
(200 miles annexed October 19U46-budget not included)
Dr. Morris 770 99,197. 0.06 Lo,000. 139,917. May 1
Fastside (Pest) 306 43,000, ©.10 30,006, 73,000, May 1
(108 miles annexed October 1946-budget not included)

Durham 50 4,09c. 0.15 3,900, 7,990, July 1
Fresno 100 66,347. 0.C6 2C,000, 86,387, June 1
Hanford 12 9,353, 0.15 7,0C0., 16,353, June 1
"erced County 1995 97,500, 0.15 Lo,000., 137,500, July 1
North San Joaquin 200 55,250, ©.10 13,750. 69,000, May 1
Pine Grove 175 4,936.5 ¢,16 4L,713,5  9,65C. June 1
Solano County 911 31,520, 9,000, Le,s520, July 1
Sutter-Yuba 4oo 43,670, 0.15 35,000, 78,670, May 1
Tulare 160 20,262, 0,12 12,000, 32,262, June 1
Turlock 275 34,735, C.15 25,000, 59,735, June 1
Consolidated 320 50,018, 0.15 30,000, 80,018, Aug, 1
Shasta Basin 100 21,400, 0.30 15,400. 36,400, June 1

(Redding )

(Anderson )

(Cottonwood . )

(Clear Creek)
Los Molinos 200 6,000. 5,060, 11,060, July 1
Monterey Co.
Health Dept. 30 4,490, L, oc0. g,490. June 1

Neracramento-Yolo 1997 (Budget not set)
TYTALS 9023  $709,673%.50 *$328,613.50C $1,037,887.00

* 12 months contracts--additional $30,000.00 to be used
to extend all contracts thru June 30, 1947,
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The adoption of standard State financial pro-
cedures was required to handle the subvention contracts.
Under this arrangement the mosquito abatement district 1is
regarded as a contractor doing mosquito control work for the
State of California. Our contract with the districts has
ususally been through the superintendents who have been
designated by thelr Boards of Trustees to handle the contract
for them. Final approval in all cases was contingent upon
acceotance of the contracts by the districts, the State
Department of Public Health, and by the State Department of
Finance.

In keeping with the law, which provided that
all activities were to be in acconrdance with standards set
by the State Board of Public Health, Exhibit I cnntailning
all working conditions was made a part of each contract.
This exhibit covering operational, entomological, and finan-
clal phases was as follows:

EAST SIDE MOSQUITC ABATEMENT DISTRICT
Exhibit 1

1. This contract 1s formulated and entered into pursuant to
Chaoter 72, Statutes of 1946 (First Extraordinary Session)
of the State of California, and 1s a cooperative agree-
ment between the Contractor and the State for the control
of mosquitoes, andi vector-borne diseases, including
malaria, encephallitis, and equilne encephalomyelitis,

2. The Contractor agrees to conduct a vprogram of mosqguito
and vector control using the best known methods and

procedures; the program, methods and procedures to be
approved by the State,

3. The area to be included in the Contractor's activities is
comoosed of the East Side Mosquito Abatement District in
Stanislaus County, and in addition thereto a five mile
zone extending on all sidecs of the District, exceoting
the territory south of the Tuolumne River now controlled
by the Turlock Mosquito Abatement District.

4, The Contractor agrees that:

(a) A system of entomological records will be establish-
ed by the Contractor for recording densities of
mosquito larvae and adulte by specles as collected
at specific locations at regular intervals.,

(b) Contractor will maintain complete operatinnal
records and submit operatinnal reportes to the
State at least every three months.

(c) Contractor will allow the State at all reasonable
times to check and investigate the specles identifi-
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cation and sample conllecting methonds beling used, to
make detalled investigations and evaluations of the
control overatinns and to audit all financial
records.

(d) Contractor agrees to submit certificd financial ex-
penditure reports tn the State at intervals of
three monthe during the life of the contract, such
statements to show expeniitures from each item of
the budget.

The control program (see item 2 above) tghall be based on
and 1in accordance with a total budget in the amount of
seventy-three thousand dollars ($73,000) a copy of the
budget beling attached and made a part hereof and marked
"Exhibit 2",

The total financial assistance from the State shall not
exceed thirty thousand dollars ($30,000). The %State's
ratlio of assistance" 1s the percentagre which the maximum
amount of State assistance ( 3C,000) bears to the total
of the budget ($73,000) or L1,1 percent. Payments of
the State assistance wll? be made as follows:

(a) Upon final aporoval of this contract, payment of
not to exceed thirty-five percent (35%) of the
maximum available assistance of the State to the
pro ject may be aivanced to the Contractor.

(b) At the end of three months, upon the basis of a
certified statement of the actual expenditures
within the budget during the first three months,
payment will be made to the Contractor of the
*Steto's ratio of assicstance" (41.,1%) of the
actual expendlitures during the firest three
months, excevnt that this vayment when added to
the 1nitial advance shall not exceed sixty per
cent (60%) of the State's total assistance.

(c) At the end of six months, upon the basis of a
certified statement of the actual expenditures
within the budget during the second three months
payment will be made to the local district of
the "State's ratio of assistance" (41%) of the
actual expendlitures during the second three
months, except that thils payment when added to
all previous advances and payments shall not
exceed elghty-five percent (85%) of the State's
total assistance,

(d) Additional payment may be made at the end of
third three montr s perind uvon the same basis,
provided that this payment, when added to all
previous advances and payments shall not exceed
eighty~five percent (85%§ of the State's total
assistance,
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(e) The final payment will be made only at the end of
the term of the contract on the basis of a certified
statement of actual exvenditures, provided that the
total advances and payments to the Contractor shall
not be more than the lesser of the followlng two
amounts:

(1) "State's ratio of assistance" which 1is
41,1 vercent of the total actual exven-
ditures of the wnrogram under the budget.

(2) Total financial assistance of the State
($30,000).

7. All payments shall he made on the basis of invoices sub-
mitted in trivlicate by the Contractor.

8. This contract is for the veriod of twelve (12) months
beginning May 1, 1946, and ending April 30, 1947.

Very few of the districts with whom subventicon
contracts were let had established vrograms which used
operational daily revorts that could be summarized to give a
complete record of the activities in the Aistrict., Further-
more, none of the districte had incorporated complete entomo-
logical inspection actlivities into their control program.
While species of mosqulitoes were found and, occasionally,
recorded as a matter of interecst, the sclence of entomology
ag an aid to their control program was completely ignorad,

We found it necessary, in order to get onerations under way,
to vrepare a dally recvort form and to supply them to the
districts for the control crews which could be uced to
summarize their activities for the monthly ocerational report
form. Submlission of the Monthly Summary report was required
as one nf the working conditions of the contract agrcement.

The Monthly Progress Report 1s designated to
summarize all activities into units of material and man-hours
reguired to cover areas or complete ltems of work. These
figures can, of course, be converted to actual cost figures
using current unit cost figures, These flgures are also
essential to the individual Boards of Trustees so that they
may be comoletely informed on district overations. Let me
mention the items 1included in this Progress Report:

(See copy of "Monthly Progress Report" included at the end of
this vaocer.)

Entomological services in but a very few
districts were very limited and, generally, not incorporated
into the over-all control program. We encouraged the employ-
ment of entomological services in all districts. This service
has yielded some results this year, but we cannot state that
their true worth can be measured by activities this year, I
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am sure that in the future their true worth will become
apparent through financlial savings to the dAistricts and more
efficient control. We recuecsted this vear only the estab-
lishment of adult collection statinns, and that weekly
collections be made in these stations. As a general gulde
we saild that a minimum of five stations per district be
established, or one station wer fifty sauare miles for
districts containing more than 250 square miles ~f area.

Financial revorts, of course, have been sub-
mitted as required by the Devartment of Finance. I can assure
you that this 1is one of the reports that has been completed
satisfactorily. (Filthy lucre, the root of all evils is a
true master.) In all cases we have expedited the handling of
financial reports and invoices.

Considerable delay was experienced in recelving
monthly summary reports from many of the districts. Ws found
1t necessary to assure ourselves of receiving the monthly
overational reports by requiring that these revorts be sub-
mitted before involces covering reimbursement of work Jurlng
the same period could be vrocessed for ocayment.

We have asked .or overational and entomological
reports for several basic reacons. Filrst, we have to he able
to account to the Legislature and the State where the money
hae gone, and what we received in return for it, Adult
collection statinons are the surest way to make sure that no
serious unknown trouble hits a Aistrict and are a vear-rouni
gulde of the effectiveness of control work, In addition,
they give a constant record of the presence of the mosaquito
vectors of disease we were and are pr_marily interected 1in.
Secondly, our records and knowledge of the work being carried
on throughout the State was c=tremely limited, as was the
knowledge of the individual districts of the werk they, them-
selves, were doing. It 1s immossible to evaluate and determine
the cogst of Aifferent methods of operation without comnlete
summary revorts on all activities, I have pnintel out many
fimes that now is the time to adoot sound orograms and analyze
all activities using basic and fundamental engineering and
entomological princivles which have been described in Herms
and Gray's excellent treatise, "Mosquito Controcl.! As we
develop our programs, we must become more stringent on the
quality of revorts submitted to us,

The Mosquito Control Section establiched a
district consultatlon service which brought to the districts
a professional renresentative to inventory the activities
being carried on and assist and advise the districts on their
control problems, We have tried to have our revresentatives
visit the districts at least every month and have encouraged
their Aisseminating informatinn on the rood activities being
carried out in all districts,
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Cur consultatinon service has also been extended
throughout the State to any locality which does not have an
organized mosagulto control arency and requested asslstance on
thelr mosquito control problems. Our resvonsibility to be pre-
pared for any emergency was acceoted without resasrvatinn,

Standardized Cistrict Records:

After having completed six monthe! overation of
many of the subvention cnntracts, we met recently with ceveral
district superintendents tn reconsider the establishel revort-
ing syvstem, both entomological and operational, with the hove
that we could standardize the records in all districts.
Generally, we found that we were not able to Alscusg cne set
of forms, elther operstinnal 4ailv reovnrt forms or entomologlcal
survey revort forms, or incorporate entomologilcal activities
Into district overations without considering all the forms
that a district has to use. Basically, 1t wac agreedl that the
fundamental need of each Aigtrict was an adequate map locatling
their problems, and that th3 map should be developed on a
section basis and contain wroverty boundaries, Sectinn naps
should show sources of mneguitoes, including septic tanks,
dairy drains, low spots in pastures, irrigation seeparce,
canals, etc, The second gtep 1n Aeveloping permanent records
on a given plot of ground wag stated to be overaticnal records
showing what was found breeding and what control was required
on that nlot of ground, whether it be an entire section or an
individual mosquito breeding source., Finally, 1t was agreed
that all districts who could adequately handle entomological
survey work should develop a system of determining what svecles
come from each parcel of land, Thils speclal phase will be a
tremendous step towards comvleting the ecology of the mosqgulto
species in that dlstrict, Only through such a procedure con
speclies~-sanitation bz accurately carried out or attempted,

It was agreed that as a basic plan all districts
should adoont good rpapoing procedure this year and a standard
daily report form with those districts capvable of doling so, to
proceed with Step Two mentioned above, We have nrepared new
dally revort form& in conference with a committee appolinted
from the district superintendents and have modified our
monthly summary omperatinnal report forms to conform with the
new dally report sorms, These forms and the adult mosqulto
collection record forms will be a vortion of this vaper. The
ma jor corrections rave been to delete figures on surveillance
activities and adi@pt different units of measure for recording
worl. accompllched,

Suventions Through June 30, 1946:

As I previnusly noted, the subvention contracts
to date total $32%,61%.50 of the total intended allocation of
$400,000, In order to extend the contracts through June 3C,
1947, an additionml $30,683, will be required. There is,
therefore, some $H0,000 still avallable to supvort the new
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districts or old dAistricts who annex more area before Febru-

ary 1, 19&7. The followlng volicies have been adopted re-
garding future subventlon contracts and extensinns to districts
now receiving subvention that annex new areas before that Aate.
Beyond February first no more allocntions will be made; that

as of that date all moneys not cnntracted for will be dlspersed,
ag nearly as possible, to districts.submitting requeste for
increases to thelr districts becsuse of lncressed areas due

to annexatilon.

Succese of Subvention Program to Date:

I think 1t important to mentlion again the
accomclishments of nur proeram to Adate, which Doctor Halverson
mentioned to you vesterday:

1. Emoloyment of professionally tralned exverienced men.

2. Development of sounder mosaulto control wvrograms
based on entomology, inspectinn work, and nse of
intense larvacidal owerations, including DDT
larvacides, and residual svrays to suuvplemont
vermanent type control.

3. Development of district administration and encourage-
ment of monthly suverintendents' meetings held for
the districts!' mutual benefit,

L, New 1ight and relatively inexcensive mobile equip-
ment to replace the slower and heavier power svray-
ers formerly used, besides accentance of the air-
plane as a tool to solve many of California's
problems,

5. And, Tinally, a great expansion has occurred in the
area included in mosaqulto abatement Aistricts.
This last mentioned succesa will be Aiscussed in
detall 1in developing the program for the coming
bilennium,

Winter Program (To cover perind through February, 1947):

(a) The subvention contracts will require routine
vislts for the purvose of training the districts
in administrative procedure, planning for next
season's activities, and reviewing and analvzing
thelr records of the vast seacon's activities.

(b) A training prorram which will take our personnel
to the mosaquitn abatement Alstricts for the vur-
pose of tralning their versonnel in the techni-
ques of mosquito contrel and basic fleld entomo-
logy dnring January and February. This vrorram
will involve entomnlogical training (identifica=
tion of mosquito species, inspection and
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collection techniques) and instruction on control
(use of residual sprays, effects of emulsifiers,
use of DDT larvicides, area mavs, etc.), and
films and film strips on loan from the U, S.
Public Health Service will be used on thils pro-
gram., In preparing our personnel for a more
effective program, an in-service training pro-
gram will be given them also.

This school 1s now ready to take to the mnsanito
abatement districts., Announcements were sent to all districts
in the State early in Deccmber, and some of you may already
have received 1it.

It 1s intended that thls orogram will give to the individual
field worker essentlal baclkground to acquaint him with the
reasons for his work in a thorough and efficient manner be-
gides acqualnting him with bhasic principles of g£nod mosquito
control. Tralning sescions will combine adjacent districts
and last three days in each area., It is anticipnated that

the school can be presented to all districts north of the
Tehachaoi by the middle of February. Arrangements to present
the school to areas in Southern California will be made at a
later date.

(¢c) In the Yolo County Study area vlans will be com—
pleted for next yveart!s activities and studies on
winter hibernation of mosagultoes will be
continued,

Changes in nur over-all program during the coming
year will be covered in my latter ovaper entitled "Provosed
State Budgetary Needs and Control Prowram for the Coming
Biennium.” This comoletes my summary of the subvention oro-
gram in California for 1946,

California - U. S, Public Health Service,
Communicable Dlsesace Center Activities in
California:

I will now take the opportunity to commend and
review the activities of the U. 5. Public Health Service,
Communicable Disease Center, in California, throurhout the
war and now 1in assisting us 1n our new program. During the
war the staff of thls unit reached a total of thirty-five in
August of 1942, with control and survey programs belng
carried on around thirty—%even Army, Naval, and Veto srans'
installatinns throughout California.

In early 1946 activitiss were reduced to a
"Jap.-B" enceohalitis protection program around the Army
International Airports of entry - Hamilton, Fairfield, and
Mather ani a malaria control oroject around Castle Field in
Merced,
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It is now contemplated that in light of the
precent State-sponsored mosaqulto control program that their
activities in the State of California will more profitably be
utilized along lines of overational research, rather than
along present actual contrnl lines. Accordingly, the control
sncevphallitls activities arnund the International Military
Alrport of entrance were terminated on Qctober 31, 1946,
Planes now enter the country at Falrfield-Suisun, which 1is
within the Solano County Mosquito Abatement District, which
1s under subvention contract, The other vroject around
Castle Fileld Army Air Base called for malaria control work
throughnut the fiscal year 1947. Inasmuch as subventions
are given to the Merced County Mosqulto Abatement Dietrict
1t was felt that necessary e¢' srgency control actlvities could
be ccmpleted by the Mosquito Abatement District, Accordlngly,
this ec~ntrol project was terminated on November 15, 1946,

A new project nropneal 1s planned for carrying
on CDC activitlies 1In California to investligate spveclal vrob-
lems, In the meantime the following activities will be
carried on by the California CDC program:

(a) At Merced two field entomological in-
spectors will continue regular 1lnspec-
tions throughout the end of the calen-
dar year.

(b) An Entomologist, will assist the
Mosquito Control Section on a tralning
progsram precented to personnel of
mosquito abatement districts to take
place in the several districts.

(c) The work of CDC in California to date
will be reviewed and evaluated with
the object of summarizing the results
of the nrogram, comolling and editing
such observations as Aeserve publica-
tion, and determining what lines of
investigatinn will be most profitable
for the vrecent State program.

Essentlal ascistance was also given in August
of this year through the oprovision of entomological assistance
in collecting, 1dentifying, and shippling mosquitoes to the

State Virus Laboratory for possible recovery of enceohalitis
virus.

Mr, Ewing: Thank you, Mr, Dahl. DNext we will have a further
paper on the State exverimental prozram, presented by Dick
Peters.
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DATE

DRATHAGE COMSTRUCTICH : ‘ .
! T{PE LOCATION Lin, Ft. Cu., Yds.|S3. Ft. dours
VATUTHIANCE
TYPE LOCATION Lin. Ft,. Sq. Ft. Hours
WEZD KILLFL : \ ' .
TYPE LOCATICON Gals.| 59, Ft. | Power Hand [Hours
— e— )_:é
REPAIR & LAINTENANCE LOUIP, | :
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ACTIVITIES IN THE STATE EXPRRIMENTAL AREA
RICHARD F, PETERS
Mosquito Control Specialist
State Department of Public Health

When in the early Spring of 1946, Assembly Bill
#28, which provided State assistance %to local mosauito control
agencles, was enacted as an urgency measure, only a fragmentary
understanding had been arrived at in regard to the avrroach or
approaches to experimental studies of mosqulito-borne disease
in California.

Nf the $600,000.00 aporopriated, an amount nnt
to exceed $200,000.CO was allotted to the State Department of
Public Health "for making the necessary studles and demonstra-
tions and administering this act!. Deducting approximately
$50,000,C0 estimated to be required for administering the sub-
vention program and for consultation service to local mosquito
control agencies, $150,000,00 remained to cover the Aemonstra-
tion studies over a period of about fifteen months remaining
in the biennium. This amount was then further divided between
the State Division of Laboratories (virus laboratory), the
State Division of Preventive iedicine, Bureau of Acute
Communicable Diseases, Section of Epidemiology, The State
Division of Environmental Sanitation, llosquito Control Sectioen,
and The G. W. Hooper Foundation.

Originally it was rlanned to study a heavily
inhabited tract of land of araroximately 500 sauare miles,
seceking to become completely Jamiliar with all contributing
factors in the etiolozy of malarla and encevhalitis, Becausec
of the mode of transmission of malarla in California, heing
generally agreed upon and accepted, primary emnhasis in
studies was to be directed toward encenhalitils, esnecially
1ts recently proved vector, Culex tarsalis, its other onssible
vectors, 1ts control poseibilities undertaken through mosquito
control and the significant relatinnshins of intermediary
animals, In this 500 mile area, effective "eradication" of
Culex tarsalis was to be undertaken while studying its habits,
life cycle, flight range etc. The incidence of encevhalitis
in man, birds, and mosaultoes was to be checlked in this area
and compared with other endemic encephalitic (control) areas,
throughout the course of the study. An incildental objective
was to gather valuable information crncerning the control of
pest mosquitoes as well, since their cnntrol was inevitable
because of the wide rance of cholce of breeding vplace char-
acteristic of Culex tarsalis.

Guidance in the experimental studies has come
from the State Advisory Committee and 1t was this group that
settled upon a vortion of Yolo County as possessing the
maximum of merit for accomolishing the program's objectives.
Several areas of the state were subjected to careful considera-
tion and the following ovoints were used as a basis for select-
ing the study area:
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1. History of mosqulito«borne disease.
2. Presence of a wide variety of mosqulto species.

3. Geographical considerations of locatlon and natural
boundaries.

. Significant mosqulito control oroblem.

i

5. Absence of previous organized mosquito control.

6. Presence of diversi“ied agricultural practices.

7. Interest of local authorities, especlally agricul-
tural and health departments,

8., Proximity to institutions of hisher learning and
avallibility of their facilities.

9., Location within a mosquito abatement Aistrict to
allow for the vowers of survey and control possessed
by a district,

Since the funds available through provisions
of this act were the basis for employling the staff required
to conduct the experimental studies, the flrst essential uvon
establishing the Mosquito Control Sectlon was to round out
the personnel. At that time (Aoril, Way, June 1946) the
professional candidates for such vositions were (and still
remaln somewhat so) few and far between, Everyone eligible
for G. I. post graduate training seemed to be "cashing in',
By June a sultable administrator for the experimental area
had been selected, but he remalned with the study only until
the middle of September, because of the housing shortages and
the insecurity of a legislative session to the next, aooro-
priation, for continuation of the study. He was unable to be
replaced untll November. The remainder of the staff we were
fortunate 1n obtaining, since they included a graduate
entomologist and five men trained 1in rodent survey who adapted
readily to their new duties. A Sanitary Inspector and several
laborers have been avalilable »ff and on to suppnlement the
Staffo

The equipment shortage was the other chief
factor limiting the extension of activitiss. Gradually, a
bizzare 1ot of vehicles have been scraped together to afford
mobllity if little more.

Before long it was vlalnly apnarent that the
objectives of the experimental area had to be drastically
revised. The personnel allowed could by no means survey an
area of 500 square miles, let alone control 1t. Hence, the
emphasis was altered for any, other than svecific control
demonstratinons, to study of mosquito ecology by both breeding
place and adult mosquito surveys and observations. The 500
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square miles by force of human necessity slimmed itself to a
total of 120 sguare miles. Revised planning in the area for
the present and future calls for cnncentrating upon an area
of approximately 16 square miles.

As has been mentioned, the approach in the
studies had to be shifted from emphasis uvpon evaluatinn nf
the effects of control upon the encephalitis picture of the
area to that of mosquito ecology with some snecific control
method evaluation,

Survey has been concerned with both larval and
adult mosquito occurence, attempting to determine specles
peculliarities as to preference for, or cholice cof, breeding
place, and resting place. In general studles have hail to be
confined to Anorheles freeborni, A. pseudopunctipennis, Culex
farsalis, and Culex stigmatosoma, since they have been the
only species occuring in sufficient numbers, The absence of
Aedes mosqultoes in the area has been most disappointing.

Efforts in determining the range of breeding
place of the Yolo County mosquitoes have been based upon
minute surveys and mapping of each section of the area under
study. This section plan has since been accorded acceptance
by a large number of mosguito abatement districts in California
and will be used as a basis for gathering survey data to guilde
thelr control nperrations in the future. Breeding places for
the purpose of this study have been lumped into four main
categories and soecles preferences have been determined within
each. They follow:

1. Water clear, unconfined, without precence of signi-
ficant grass decomnosition, with no or only slight
foulness, with or without algae, usually slightly
moving e.g., rice fields and stream margins,

(a) Clearest, frechest water—-—-A., freeborni

(b) Slight stagnation--A, pseudopunctipennis

(c) Some stagnation & decomvosing grasses—-—
C. tarsalis

2. Standing or very slowly moving water.

(a) With marginal vegetation, contalning some
grass decompnosition, some algae, and vary-
ing stagnation e.g., seepage, overflow
ponds and drains

(1) Clearest, slight stagnation--A.
freeborni -

(2) Some stagnationwsC, tarsalis,
rarely C. piplens
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(3) Stagnant (foul)--C. gtigmatosoma

(b) Without marginal vegetation eig., hoof
prints, shallow over flow ponds or seepage

(1) Clearest, no or slight stacnation--
C. tarsalls, A. pscudopunctipannls

(2) Stagnant (foul)--C. stigmatosoma,
5. dorsalis

3. Unconfined foul water

(a) Static, e.g., scwer drailn, cesspool over
flow, industrial wastes, sewage lagoons

(1) Clearest--C. tarsalls (rarely)

(2) More foul-—Culiseta incidens, and
C. stigmatosoma.

(b) Fluctuating level

(1) Recent——Aedes dorsalis

(2) Receding--C. stilgmatosoma

L, Confined water, clean or foul, e.g., cesspools,
catch basins, gutters, water troughs

(a) Clearest, with or without algae A, freeborni,
C. tarsalis

(b) Slight stagnation, urban--C. tarsalis

(¢) Slight stagnation, rural--Culiseta incidens

(d) Plant or animal foul--C. stigmatosoma

These categories by no means associate mosauito
specles with specific types of breeding places, but rather seek
to #eneralize upon the combined factors which make for finding
given specles under given conditions, Plans have been formu-
lated to make these categories interpretable in terms of
measured pH, specific gravity, specles of algae, specles of
plants, turbldity, etc.

The study area has thirty-two rurasl adult
mosquito resting stations, and nine urban stations under obser-
vation., These include outbuilldings, chicken houses, plgeon
loft, bridges, and culverts., Adults have been collectedl from
each station for ten minutes averaging twice a month, using a
chloroform collecting tube. The collections extended over a
period from June to November, inclusive, The same four swvecles
of mosguitoes were collected 1In significant numbers, which in-
cluded: Culex tarsalis, Culex stigmatosoma, Anopheles freeborni,
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and A. pseudopunctivennis franciscanus. There appeared to be
no significant preference for one type of resting statlon as
compared to another by any of the species observed.

Generally speaking, the number of adult
mosqultoes collected corresponded to the rise and fall of the
monthly mean temnperatures with the striking exoeption of

Anopheles freeborni in the mouith of Oc tober. he number of
0f thils svecles collected rose sharyly in August, then droovped
considerably the followlng month. I October, 1t rose three

times higher than the number collecited 1n August. This
sugreats elther cr both a simultaneous mass emergence 1n the
immediate vicinity o» migratinon from outlying districte toward
over—wintering shelters, Both the Culex tarcalis and A.
pseudopunctipennis franciscianus adult collections bwnsistently
Tollowed the tzuperature curve, As the temperature rose the
number of adults of these species increaszd and as the temper-
ature dropped, the numbers droovoped.

In fact, the numbers of C. tarsalis droppred so
low for the month of November when compared with A, freeborni
as to suggest the followlng quection: How does Q. Eggggl;g
over-winter in order to Jjustify the nbeerved early aovperrance
of large numbers of this species in the soring? Perhaps they
over-winter in the egg stage., At the end of annther year's
study we hope to be able to give an answer to thls interesting
hypnthesis,

me

In comparing the ratin of males tn females of
A. freeborni 1t is nnted that the females outnumbered the
males on the average of about three to one during the summer
months. During the month of Nctober, the ratio is almost one
to one; oresumably the males have migrated into shelters from

the breeding areas during the mating season. In Novamber the
male pooulation is reduced considerahly, to the ratio of twenty

females for each male, Evidently the males die off after
mating and the females then ovesr-winter.

The C. tarsalis victure 1s snmewhat Aifferent,
Females also consistently outnumbered the males during the
summer months, During Aupust when the adults are most numerous
the females outnumbered the males about twenty to one. There-—
after the total population dArovped. By November the ratio was
one to one, and the total oopulatirn was very small as pre-—
viously stated.

The absence of C. plpiens adults was very con-
spicious, Although there were a number of adnlt collection
stations within the city limits of Woodland, relatively few
were collected, desplite the proportionately high larval cbser-
vatinns in gutters and catch basins, This may have beon due
to a control program that was carried out in the city during
the summer. Perhaps other types of collecting stations should
have been used. More time will be spent this comina seeson
observing the adult habits of this species
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Data concerning Culex stlgmatosoma indicates
the likely preference of this mosqulto for natural resting
places, as numbers collected in man made stations proved to
be disproportionate to the amount of larvae observed. Gradu-
ally as summer waned larval occurence of thls specles 1n
gutters and catch basins was ~ucceeded by Culex piplens.

Studies planned for 1947 in the experimental
area will attempt to supply further informaticn concerning
the ecology of California mnsquitoes., More specific and
interputable data will be snught on the specles avallable
for study. It is hoped that some sort of "formulae" made up
of the ecologzlical characteristics of each specles can be
developed as a result of closely measured observations on
each, Throush such information, a better appreclation of the
possibilities of specles sanitation in control may be reallzed.

Mr. Ewing: We will now take a recess for ten minutes,

et Yo Sttt SOt

RECESS

Mr, Ewing: The next paper will be presented by Dr., Reeves on
some phases of the Hoop-r Foundatlon work on encephalltis.

A PRELIMINARY REPORT (. THE RESULTS OF PLANNED
COCPERATIVE FIELD STUDIES

by
the ataffs of

The Neurotropic Vivus Unit of the George Williams
Hooper Foundation and the Dr. Morris Mosqulto
Abatement District.

This ihvestisation waes carried out in collaboration
with the Commliseion on Neurotroplc Virus Dlseases,
Army Epldemiological Board, Office of the Surgeon
General, U. S. Army; alded by a grant from the
Celifornia State Department of Public Health, and
assignment of nersonnel by the Communlcable

Disease Center, United States Publlic Health
Service.

Paper read by W. C. Reeves, Ph. D,

The summer of 1946 marked a new point in cooper-
ative endeavor between workers nf the Dr. Morris liosauito
Abatement District and the Neurotropic Virus Rescearch Unit of
the George Williams Hooper Foundation. We believe that the
resnlts of this cooperative ovrogram and the benefits derived
by each of these organizatirns are an example of the value of
such projects. Much of tThe amassed data of thils orogram is
at present in the vrocess of analysis, and unfortunately, it
1s not possinle to nresent all of the findings at this time.
However, 1t is possible to outline the manner in which thils



(90)

Joint program was set up, and to discuss certaln general
ecological observations on the flight range of Culex mosquitoes,
findings on the blology of larval Culex and the application

of such Aata to practical problems of a mosquito abatement
district.

In April of 1946, those persnns responsible for
the direction of the Dr. Morris District, and those 1n charee
cf the fleld nrogram of the Hooper Foundation Research Unilt
discussed the ways and means by which each organization could
benefit from the activitiee of the other. They cnneldered the
pltfalls which too frequently lead to mlsunderstandings hetween
one organization concerned with as conmplete a control program
as possible, and another oryanization interested in the success
of such a program, but stlll more concerned with the accunmula-
tlon of scientific data on the biology and Alsease vector
importance of mosgultoes. A complete understandlng of the
alms of the two programs, and a logical aprnroach by which these
alms might be achieved, was soon reached., With the two organ-
izations in full accord, and sympathetlc with each others needs,
cooperative projects were developed which did not serlously
interfere with normal operations ol elther group.

A major oroblem for most mosqulito abatement
districte has long been the need for additional trailning of
their inspvectors in entomolongical methods of insvection for
adult mosqultoes in daytime resting places, collection of
mosaulto specimens for identification, and particularly for
instruction of newly employed persnnnel on the basic ecoloey
of adult mosqultoes together with the applicatlon of the hene-
f1ts and uses from such training and the consequent accumulated
Aata. This type of training can best be obtailned by actual
demonstration and participation in such activities under fleld
conditions. The Hooper Foundation staff agreed to assist in
this training program, as with the additional personnel 1t
afforded, extension of 1ts own program on the Tlight range

and larval binlogy of Culex mosquitoes was made posslble.

Jbvinusly the data accumulated from such studles would be of
considerable value to both organizations.

Flirht Range Studles:

Very 1little 1s known concerning the flight
range of Culex mosquitoes, and certainly this 1s the flrst
reported §tudy on the flight range of Calilfornia Culex
actually based on the releacse of marked swecimens and thelr
subsequent recanture at varylng dlstances from the release
point. We are not going to go into all the detalls of the
me thods employed in thls study, as you are undoubtedily more
interested in the results obtained, and their apolication to
your control activities,

The adult mosquitoes to be used in this study
were reared in the Foundation laboratory from rield collected
larvae. These adults were Austed with a non-toxic fluorescent
material, Rhodamin B and any specimens soO marked were easily
recognizable at a later Aate since under ultraviolet rays they
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avpeared to be covered with small pin voint red svots, Marked
specimens were released in the mlddle of our study area, and
on the follewling days collections of wild adu’ts were made at
varying distances from the relesase voint in an attempt to re-
cover the marked speclimens,

The mosguito species included in there exrnerl-
mente were Culex tarsalis, Culex stigmatoscma andi Culex cuin-
guefasciatus. These spocles were studled becnuce of their
imocrtance as dlsease vectors and pects,

A total of 12,500 marked Culex tarsnalls woe
released, and 14,373 specimens of wild mosagultoes were collect-
ed in an attempt to recover marked specimens. ©Only 5 marked
Culex tarsalls were rscaptured. Two of these were taken at a
distance of one half mile, and three at one fifth of a mile
from the releuse voint.

There were 4,500 marked Culex stigmatosoma re-
leased, and %,CUL8 specimens were collected in attempted re-
coveries, Ten recavtures were made; 9 at one fifth of a mille,
and 1 at a mile distance from the release poilnt.

26,900 marked Zulex oulnquefasclatus were re-
leased, and 18,2404 mosquitoes were collected in attempnted re-
coveries, The 47 recaptures were as follows:

29 at one fifth of a =mile
3 at one fourth of a mille
at one half mile
at three aquarters of a mile
at one mile
at two and one half miles

HJ1 o nNa

The Aifficulties encountered in such studies
are, we believe, obvincus, O0Of U5,000 specimens marked and re-
leased, only 62 were recovered or lees than 2/1000., ™While
there are many possible explanatinns for this low rate of
recoveries, one of the most imvortant factors 1s that we only
collected and examined 36,165 mosauitoes in our attemnts to
recover those 45,000 specimens which we had released. Since
aporoxlimately 51 square mlles wers covered in these collections,
and 36,000 mosqulitoes is a very small sample from the total
mosqulto oovulati~n nf that area, the chances of maling re-
coveries were somewhat low. In other words, the number of
mosqulitoes marked and reoleased was extremely small in ovropor-
tlon to the total mosquifto ponulatinn of the 15 square mile
area., To obtain more complete data, it would have been
necessary elther to release much greater numbers of sveclimens,
or to make many more extensive collectlons., This was impossible
with the limlited personnel available, and even thecee flgures
would have been 1impossgible to obtain without the assistance of
the personnel of the Dr. Moriis District. The members of the
District who participated recelvedl extensive and valuable
training in the methods of collection and detecting adult
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mosqultoes,

Now let us consider the application of the
findings of this study, as they apoly to the caontrol program
of a mosquito abatement district. You are concerned with how
extensive an area within you= district will be invaded by an
untreated or undiscovered breeding source of Culex. You are
concerned aleo with the distance outside of your district in
which control activities must be carried on to afford protec-~
tion of those versons living in your district. It 1s obvious
from even these limited studies that an extensive breeding
cround of Culex quinguefasciatus (such as a sewer farm or
dairy drain) even when located more than a mile outeide of
your Aistrict can serve as an 1lmportant source of trouble
within your dlistrict. The numbers of mosaultoes released 1n
these stulies are not even a emall part of the “drop in the
bucket! which even a limited breedine grounds can produce.
Admittedly with the data at hand we do not think of Culex as
having the flirht ranges credited to Aedes, but we can no
longer think of Cwlex solely as a back y vard oroblem, and as
being a nulsance only to those persons living in the immediate
vicinity of the breeding grounds We know now that Culex
gquinguefasciatus freﬂuentlv mavy travel a mile, and is even able
to go two and a half miles. Culex tarcalis may travel at least
8 half mile, and Culex stirmatosoma have been recovered uo to
one mile from theilr releace point.

Larval Biology of Culex

The Hoover Foundation staff had develoved as a
part of 1ts program an investigation of the blology of the
aqguatic stages of Culex tarsalis. It was felt that 1in order
to further facilitate the control of this important disease
vector, more extensive knowledse was essential. The Dr.
Morris Mosquito Abatement District was intensely interested
in similar data on all speci:zes of mosguitoces in that area.
Such information would aid 1n evaluaticn of their eontrol
program, and undoubtedly lead to indications of which tyres
of water were the most frequent sources of the woret pecet and
disease bearing Culex. With a more detailed knowledge of the
preferred breeding places of the various swvecles as a gulde,
1n°oectors could ecnncentrate their efforts to produce the
maximum benefit. With an increase in the uses of adult
collecting stations as indicetors to evaluate the control
program, it was essential to know in detall the types of water
from which the various speci=:s were most 1likely to come.

With this mutual vroblem in mind, the two organizations once
agaln pooled thelr resources and personnel to materially
increase the data which shnuld be collected, as well as to
standardize the me thod of handling, recording and analvzing
auch data so that a basis necessarv to the results of the
work of both groups might be established. Personnel of both
organizations made extensive larval collections throughout
the six summer months; basic data were recorded on a
standardized form, and all identificatinns were made by
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trained entomologists.,

A total of 930 collections have been analyzed.
Of these, 315 collections (33 7%) contained C. tarsalls;
513 collections (65.5%) contained C. quinguefas3 Siatus; 66
(7.1%) C. stigmatosoma; 56 (6.0%) &. oseudonincticennis and
and 18 (1.8%) A, freeborni.

C. tarsalis has been found in Kern County
assoclated either with one or several of the following sreciles
of mosquitoes: C. guinquefasciatus; C. stigmatosoma; C.
thriambus; C. erythrothorax; C. 1nornatw C. lggljigg A,

Dseudonunctioennls, A, frechornl and A. QQEEQLEE and A.
nigromaculis,

Cne river side pool yieldedA C, tarsalls with
C. stigmatosoma, C. gulnauefasclatus, C. thriambus and A.

freebornl.,

S e et e S e

In Kern County 93 oer cent of C. tarsalils
collections and 99 per cent of C. guincuefasciatus collections
were Trom man-made sources About one half of the tarsalis
and one fifth of the auinov“ "ascintue collected were from
irrigation water. In bhoth cises the most 1lmoonrtant sources
from irrlzaticnn were waste and tail water, irrigation sunps
and canal and 4ditch marmins - thus bearing out the importance
of improved 1lrrigsation onractice as a mosculto abatement
measure.

Twenty per cent of tarsalis collections and
6% per cent of guinquefascilatus collectinne were made in
domestic ani farmyard situations. BSources for C. tarsalis
around the house and in the farmyard, in order of their
imnortance, were found to be eround pools due to leaky faucets
anil the like, drinking troughs for domectic animals, drainace
and cesspool overflow. For C. qulnguefasciatus theq( gsources
were found to be Arinkins troughs, leaky faucets, dairy drains,
cesspools and their overflow. These conditions further in-
dicate the need for detalled inspectinn of ovremises by the
Abatement District, and elucation nf the vublic in the menns
of making correction of such sources,

In the past, a number of the Alstrict superin-
tendents have guestioned the value of detalled entomological
data obtained by collection and identification of larval and
and adult mosqguitoes in relation to thelr districte., While
most districte have been established for the abatement of
vpest mosqultoee, 1t 1s a foremone conclusion that should an
extensive outbreak of a mosgulto borne Alseace occur withiln
the boundaries of a district, the mosaulito abatement district
1tself is invariably held resvoneible by the local taxpayers
for allowing such a eltuatio-n to Revelop. In the event of
such a sltuation, 1t 1s escential that the Aistrict be abhle
to precent a clear and concise victure of the prevalence of
the responsible snecles, ant what operations of the district
have becen aimed at its control. When a Board of Trustees or
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a Commlittee of local taxpayers begins to ask questions, the
value of the aballabllity of well founded ani recorded Aata
from which a conclse revort may be orepared at once, instead
of wvague remarks concerning pnersonal imoressions, cannot be
over estimated. Such reliable dAata may mean the difference
hetween responslible personnel looking for a new job and k:ep-
ing the ones they have.

If reliable data 1s continuously collected, a
district can more intellirently direct the emphasis of 1ts
program and keep lts finger on any specles changes. Such
changes often prove of major lmnmortance to the district's
control program, in that they call for a shift in the tvme of
control operation in many instances,

The following 1is an 1llustration of the apoli-
cation of what 1s currently known as "entomological" data, to
a very practical problem by the Dr. Morris Abatement Dilstrict:

In July of this year a physician in Bakersfield
began rboorting cases of malaria to the Kern County Health
Department This was not a simple matter of nne or two cases,
for within the following four months he had reported over 20
cases, The question of whether Anopheles mosqultose were So
prevalent in and around Bakerfield that an epldemic nf malaria
could occur, arcse immedlately., It was the responsiblity of
the Dr. Morris District to answer this very pertinent question,
and if 1t were found that such a situation existed, immedlately
institute measures to contrnl the outbreak. Within several
days following the report of this situation to the Alstrict,

a detalled revort on the current Anovheline plcture in the
vicinity was prepared, using thelr adult and larval collection
records as source material. Briefly, this reoort included

the following data:

area are 1imitefi for the mmct part to Odnals,
ditches, the Kern River and seepage from any
of these sources, Water of this tyre in

this area is qulte 1limited and seasonal.
There are seven main canals that flow through
the district with all but three of these
usually Arying up by July or August of eaoch
year. Thesge canals are stocked with Gambusla
affinis (mosquito fish) in great numbers and
favoraole A. freeborni breeding locations are
limited to a Few wee&—prown spots along thelir
margins,

In June and July larval collecting stations were
established along these canals and 1in the most favorable breed-
ing locations. A total of 140 collections have been made at
thegse stations and in nearly all inst:nces collections con-
tained an average of less than one larva ver dip.
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A total of 239 larval collections have been
made in the District and the sveclies in these collections
have been 1dentified Anopheles freebornil was oresent in only
17 ﬁut of the %8%9 collections and Anopheles vs2udoounctipennis
in 45,

During the tresent season 9 to 54 adult
collection stations have been maintained in the District.
These were visited weekly an  the mosguitoes precent counted
ani if possible 25 collected and identified. In addition
miscellaneous cnllections of adult mosguitoes have been made
at random throughout the District. A total of 6437 adult
collections have been made including 13,010 identified
specimens., Of these specimens only 26 were A. freeborni and
42 A, vpsesudovunctipennis. -

These data collected throughout the District
along with the finding of no Anowhasles in vpremise inspections
at the homes of the Tiret reported cases of malaria, indicate
anoonilism is at a very low level within our District.

This report when submitted to the State and
County Henlth Departments and the Roard of Trustees of the
Dr. Morris District, suprlied sufficicnt authenticated in-
formation to assure these bodles that the situation was under
observation, and well 1in hand. What anroeared to be an
epidemic of new malaria casece was, at worst, largely a cerles
of patients relapsing from iufections suffered in preceding
years, The vroblem resolved iteelf into one for medical
treatment, rather than one of mor~ extensive and more comnlete
mosaquito contro2l, With the low density of Anovheles known,

be at a2 minimum.

Mr. Ewing: Mitchell lMondala of the Washington State Devart-
ment of Public Henlth is unable to be present. Dick Peters
has a telegram from him. We will therefore pass on, and ask
H. H. Stage to soveak on the unerican Mosaulto Control Associa-
tion, of which he 1s President.

Mr., Stace: It 1s always a nleasure to he able to attend
your annual meetings. It so hapnens that this year I am
attending in a dual capacity, one as President of the American
Mosguito Control Association. I hope this honor will be

vassed on to one of your members within the next few years,

I would like to discuss with you the alms and
oblectlves of the American Mosaulto Control Association.
Many of your membercs are also members of the Americen Associa-
tion, and I hope many more will joln us. I cannot do better
than read some of our objectives from the back of our member-
ship blank.

(READS)
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As regards our publication, "Mosquito News!,

I cannot say anything more generous than what Professor Herms
sald yesterday afternoon.

Our organization has grown steadlly and I
believe 1t will continue to grow numerically and in value

The Association has two or three ornjects that
I consider important to members. We are interested in develop-
ing a 11st of people engaged in mosquitn control and related
subjects. This 1ist is to appear in Who's Who in Mosguito
Control. I have asked Professor Herms to serve as Chairman,
He has flve or six helpers, In a year or two it 1s hoved we
will have such a volume compiled, Another publication is an
index to the lilterature., That will be a tremendous task and
will again require a couple of vears. It will serve & very
useful purvose when finished. Another thing is the Membership
Campaign. Harold Gray 1s Chalrman of the Membership Committee
I would like to ask you who already belong to the Association
to raise your hands. Probablv half belong. The rest should
make excellent prospects, Harnld,

’

Mr, Gray: We have here avovlication blanks for membership and

T will hand you a blank and take your check from you for four
dol lars,

(Application blanks were distributed and
a number of new membears signed up.)

Mr, Ewing: Thank you very much, Mr, Stage. I will now turn
the meeting back to President Goib
Mr. Geib: We will now adjourn for lunch and reconvene at one
o'clock.

RECESS

The meeting reconvened at 1:15 p.m., President
Gelb presiding.

Mr, Geib: For the afternoon session I wlll ask Ted Raley,
Superintendent of the Sutter-Yuba District to preside.

Mr, Raley: The firest discussion on thls afternoon's vrogram
will be a presentation of kodachrome slides, with descriptive
comment, by H. H. Stage, concerning a malarla control project
in Dutch Gulana.

Mr. Stage: About a year ago revrecentatives of the Aluminum
Company of America came to ti.c Burcau of Entomology and Plant
Quarantine for advice on the control of malaria on a bauxite
mine in Surinam in South America. OCn account of fire hazard
and also possible toxlec effect on animals it did not avvsar

advlisable to use the ordinary xylene emulsion of DDT. Under

the conditlions it appeared probable that a 50% DDT wettable
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powder would be the best answer, and I was selected to go this
bauxite mine and supervise its use, which I 4id under leave of

absence from the Bureau, I took with me 1% tons of the DDT
material,

I shall present a series of color photos taken
on this trip, with a runnine commentary on them,

(Mr. Stare then ovresented a series of
slides showing the country, the people,
and the mosquito and insect control

measures taken by the company under
his advice.)

VMr., Raley: Thank you, Mr. Stare, for this most interesting
and informative discussion, It 1is an honor tn have vou with
us. I well remember the wnictures you sghowed us at our last
conference, on your tests of revellents near the Arctic Circle.

I am surc that many of us would like to Jjoin you on these
expeditions,

Our next paper will be by Mr., Jones of the
State Department of Public Health on enzineering princivples
in mosquito control.

THE AP LICATICN OF E"GINEERING PRINCIPLES TO
MOSQUITO CONTROL IN CALIFORNIA

by

Robert W. Jones, III
Mosquito Control Speclalist

Engineering vrinciples have been apnlied to
mosquito control work for many vears., Even as long ago as
1717, the Italians were awar~ nf %h~2 pood effect of Arainage
to such an extent that this :rincivle was nccepted as dogmatic
in the medical schools of that Any, accerding to Sir Ronald
Ross, But the most notahle examcle of mosguito control pro-
Jects devendent in the main on oermanent correctlve measures
has been the work done by Gorras, LePri-cz and Crenstelin in
controlling the vectors of malaria and vellow fever in the
Penama Tanal Zone.,

Engineering princiovles have a universal
apolication to mnsguito control work, but some of the techni-
aques are more apovlicable to nne specific area than to another,
For ersmple, 1n the southeastern states, the chlef problem
is the arainage of swamp areas that glve rise to the ventor
of maieria, Annoheles guadrimacnlatus; in New Guinea, which
e xnovn for 1ts extenslive swamp areas, 1t was found that the
chint vrroblem was the control of man-made mosgulto sources,
so that drainage of the swamos was not necessary; on Luzon in
the Phllipvrines, the chief problem was the elimination of
gources of the malaria vectc -, Anopheles minimus flavirostris,
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by the installation of syphon dams on hill-sides streams; in
New Jersey, the problem 1s the control of salt-marsh svecles
of mosquitoes by dralnage and flushing; and in California,
the oroblem 1s not only the control of the malaria vector,
Anopheles maculipennis freeb rni, and the vectors of en-
cephalitls, but also general pest abatement.

The application of enginecering princlivles to
mosqulto control does not resolve 1tself merely to drainage
and filling overations in the fleld. An engineer deals
primarity wtth welchte and measures, cost analyses, labor
production, and surveys; the word itself 1is derived from the
Latin ingenium, which means "natural capacity or ingenuity’.
The avpplication of englneering princivles is, therefore, a
broad subject covering many phases of mosqulto control work,
but the following 1ltems, some of which are baslc to any
mosquito avatement vrogram, are the ones to which we must pay
the closest heed:

mapplng progranm

revorting system

record system

permnanent control measures; e.g., dralnape

and fllling

control 1ncidental to larviciding activities;
e.&., brushing, etc.

larvicidal measures

adulticlidal measures

balanced program; i.e., larvicidal, adulticldal
permanent

balanced personnel; l.e., englneer, entomologlst
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Let us analyze thece items: It 1is of primary
importance that an adequate mapping program for any control
area under consideration be instituted at the outset. No
dlstrlct can hope to know and underst-nd the varied probleus
facing it in terms of mosquito sources until, and unless, it
has a complete and thorough map of the area. The map should
be of sufficient scale to shnw all possible mosqulto snurces;
a minimum scale of one inch to 2,000 feet should be used.

All water surface, running or stasgnant, temoorary or permanent,
must be shown, ag well as other oertinent data such as roads.
bridzea, general topogravhy and nopulation Aistribution.

Such a mavping pnrogram should, therefore, be the first step

in any abatement orocedure.

However, 1t must, of necessity, be a changing
record, since most of the mosqulto sources in this state are
dependent on irrigatinn practices. Cne should be able through
the use of zone, township, and sectlon deslignation, or fthrough
such other system as might be devised, to locate each mosgulto
source definitely by code drgignation. Such a system has the
obvious advantage of permltiing the replacement of personnel
or the training of new personnel to malntaln continuous overa-
tione with a minimum of effort on the oart of the superinten-
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dent; as well as allowing an efficlent and rapld cross—check
system on the work of the men in the field to be instituted.
The latter factor is an extremely important one if the super-
Intendent of a large district expects to be able to know at
all times of the progress and status of the job he is attempt-
ing to do.

It will, of course, he necessary to malntain
certain records to be in conjunction with the map of the areasa.
A revort of each inspection and treatment of a mosquito source
mist be kept as a running record so that comprehensive records
of the changing ecological picture and the costs of the varilous
vhases of the work may be prevared and analyzed., This entaills
the use of a dally report form by the men in the field which
will show what the ecologics’ ovicture at a given mosaoulto
source 1s, where the source 1s located, what treatment has
been instituted, how much larvicide has been used, and the
time required for the job. The source location as shown on
the daily report is an imoortant itme for several reasons,
chief among these being the facility allowed in cross-checking
on the efficiency of the field crews. Added to thils are the
marked advantages of being able to defend a district against
charges of lack of work and against urfounded claims for
damages due to the unexplained death of cattle or failure of
Croovs.,

A permanent record system giving the pertinent
information of ecology and treatment of a section or of indi-
vidual sources should be established, with basic information
gained from the dally reovorts. Thls will enable an overall
plcture of the situation in a dAistrict to be built up over a
neriod of years. From these permanent records, analyses of
the work may be made. The analysis of costs may well in the
next few years be of paramount importance if general econonles
in the State and local governments are lnstituted. In such
an event 1t would prove necessary, in order to continue on a
curtalled budget, to plan and to concentrate the work done on
those areas in a district where spvecles of mosquitoes that are
either disease vectors or serinus pests were found to be more
numerous, In areas where specles of mosagultoes that are not
disease vectors and seldom bite man were ovrevalent, 1ittle
work would be necessary. As you can see, it would not be
enough in such an event, 1l.e., a budgetary reduction, to
merely 2o out and kill mosquito larvae wherever they were
found. A scientific approach to the oroblem would, at such
a period, be as mandatory as it 1s now dAesirable. Unless a
progcramn toward this end has been in operation for several
yvears and the past records are avallable for study and analysls,
a district would have a difficult time. One that was only 1in-
terested in eliminating mosgultoes without plan would be in
for a period of serious discomfort, if not total failure and
dissclution,

The next majo phase of a mosquito abatement
program which I wish to discuss 1s permanent control work;
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the elimination of mosouito sources as opposed to their con-
tinuous and transitory treatment, Of course, the use of DDT
hags made our temporary treatments much lesgsg transitory than
during that previnus periond w-ien we were using only Diesel
oil. However, our major cost in the opcration of a mosguito
abatement orogram is in labor, and any routine, temporary
treatment which can be eliminat=d vlaces us that much in the
black on onur ledgers,

Many of us may feel that since the major problem
of mosguito breeding here in California 1s dependent upon
irrigation water, 1ittle can be done 1in the way of vermanent
control work, However, much of the breeding that takes nlace
occurs in irrigation water that would not be prerent if proper
tail-end drainage were supplied. Such Arainage should, of
course, be the responslibility of the dralnace district and any
major work alonz this line would have tn be undertaken by this
district. But there 1s much that the individuals of a mosqulto
abatement district can do to encourage a Arainace district in
such work and there is aleo much that can be done Alrectly by
the abatement dAistrict during the winter months in elimination
of mosauito sources by drain: e and by filling. Here again an
over-all map of the area comes into play, for any drainarge
work done must tie up with the exicting system so as not to
cause another vroblem in annther vlace.

Educational work has been done by some districts
toward the elimination of problems through the individual
property owner. Here 1in California 1t is not sufficient merely
to secure the co-operation of individuals in closing cess-pnols,
burying or puncturing cans, and the like, An intensive eAduca-
tional program must be undertsken to show the individual that
orooer irrigatinn practices 1111 not only lessen mosaulto
densities but will also benefit nim agriculturally.

Lf course, there remain problems which cannot
be handled in any other way than by temvorary and continuous
larvicidal measures, One of the nrime examples of these 1s
the retention of water for long periods in orchards in order
to size the frult. Tt is apprarent that in such cases perma-
nent measures cannot be utilized, However, vermanent control
measures are a-nlicable to many of the existing vroblems.
Dralnage and filling have been recognized for years as a
means toward the control of mosquitoes and the reduction in
cost of crntrol work, Much of the work done by well-known
figures in the mnsouito abatement fleld has been solely de-
pendent on such permanent corrective measurcs. FEach mosqgulto
source thus eliminated places a Aistrict that much nearer its
goal of mosquito control.

In addition, in order to nroverly and efficlent-
ly carry out a larvicidal oro_ram on those sources which can
not be vermanently eliminated, such work as clearing anAd
brushing, regrading of channels, removal of emergent vegetation
and floatage from ponds and sluggish water courses, must be
done. Most of these phases of the work can also best be
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carried out during the winter months, Here, too, we find the
necesclity for the over-all nlanning of a progrsm in order to
effectively reasch our goal. Plece-meal work toward this end
would prove decidedly ineffectual, since one would have no
idea of where to begin his work 1in order to minimize the tilme
needed for larvicidal operations.

This brings us to a consideration of larvicidal
measures, which may seem far removed to some of you from the
subject of this paper. However, engineering orinciples need
also to be applied to this phase of abatement work. Larvicidal
operatinns, vparticularly since the advent of DDT, have become
very technical in nature. Proverly designed spray equipment
has become necessary so that the correct dosages of the larvi-
cides may be applied. Time-cost stulies must be made here in
order to reduce the cost of the nrogram as much as possible,
Solvents and emulsifiers must be chosen with care in order to
do the necessary job efficiently. Light, mobile equioment has
replaced the heavy, slower ec.ipment formerly used with Diesel
011, This change has been made voscible through the consider-
able reduction in bulk of the larvicides through the use of DDT.
Comparative cost analyses need to be made in order to Aetermine
the economy and feasibility of crorntinuing larvicidal control
or eliminating such control throuch permanent corrective
measures,

Larvicidal overations will also entail the use
of spray rigs mnunted on planes. The rigs may be either of
the conventional 1liquid spray tvoe or may be of the aerosol
type. In elther case, the determining factor 1n a Aecision
to uss planes in larvicidal activities will be dependent on
the relative costs involved. In addition, all this equipment
is under study and subject to Acsign changes in order to 1in-
creasc the efficiency and decrease the costs of such operations.

Adulticidal measures in a control orogram call
for the same cost studies and equipment design studies as do
the larvicidal measures. The chief part of this phase of an
abatement program 1is resgidual spraying. It is extremely im-
portant here that the ooerations in the fleld receive the
prover study and consideration, It has been generally accevted
that the optimum residue of DDT on a eprayed surface in
residual work 1s between 150 and 200 milligrams per square foot.
In order to be sure that this ontimum is reached, it 1s necessary
to study and know the spray equipment, nozzles, % DDT and
soclvent used, as well as to carry out time-motion studies on
the men doing the work.

In any abatement vnrocedure 1t 1s necessary to
plan and carry out a balanced program. Each one of the phases
covered, 1l.,e., larvicidal, adulticidal, and permanent, has 1ts
place in the program. Its prover welpght can only be determined
by the application of engineering vrincivles. A balanced
program willl require a like balance in the vpersonnel involved,
l.e., the engineer and the entomologist. The entomologlist is
needed to determine gpecies, densities, sources, anl to check



(102)

control results, The engineer is needed to analyze these

data and then apvly the mechanics of sound engineering prin-
ciples 1n order to obtaln efficlent ani economical control,
Unless such a balanced program with balanced versonnel 1is
develoved and maintained, efficiency and economy are renerally
lest.

Mr, Raley: Thank you, Mr. Jones. Since our time is very
limited, 1t will be necessary to dlenense with dlscussion and
proceed with the vapers. The next 1s by a man who has been
most helpful to the mosquito corntrol movement in California,
Mr. Frank Stead.

Mr, Stead: It 1s possible that the title of the vaper I am
going to present may not have been readily understnod, so I
wish to clarify it by a few preliminary remarks., You nmust
remember that water is the greantest of all oproblems in
California. It is true that almoct enough wnater falls in
Californiea to match the needs of the state, dut it is very
voorly distributed as to both regional and seaconal needs,
The bulk of nur rainfall occurs in the wintar, but the bulk
of the need le in the summer. Regionally, the northern part
of the state, say north of Sacramento, has a surplus of rain-
fall above its regional need, and the remalnder of the state
has deficlent water supniies,

It is thereinre necessary in California to
plan carefully for the Adevelopment and use of the available
water supplies, and conferences to develoo such over-all
planning have been held, and general nlans for water usage
developed. In this planning the mosaulto control peovle have
not been revresented, but the water ovlanning agencies need to
hear your side of the vroblem, as there needls to be wise
planning to minimize unreasnnable uece of water. While it 1is
important to irrigate in California, there chonld be no waste
of water, Tor rensons that arce obvicus to you but vhich ate
not obvinus to many users of water. Cooveration among all
those who have interest in the water problems of the state is
necessary and advantageous to thesc varinus interests, and my
vpaper 1s intended to clarify the problem in relation to your
interests and the welfare of the state.

RELATICN OF MCSQUITO BREEDING TO USES CF WATER
by
FR4NK M. STEAD, Chief
Division of Environmental Sanitation
State Department of Public Health

Cccasionally it 1is o enod idern for thnse charged
with the responsibility of crntrolling mosquitn bre~ding to
raise their eyes from the immedlate Aemands of the local
oroblem and consider thoce broadsr asvects of activities which
are In the lact analysis resvonsible for the mosqulto breeding
oroblem itself., Since mosguito breeding, of necescity, results
from and is eonfined to areasz of surface water it is pertinent
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to consider those activitiee and interest which zonvern the

uses of water and its distribution on the surface of the
ground,

The Central Valley of California is endowed with
tremendous water recources but thelr 4dAistribution, both with
respect to place and time, 1s such that under unregulated con-
ditions undisturbed by the activities of man a relatively
small portion of the total area in the Centr2l Valley would
be watered during the mosauito breeding season, Under natural
conditions most of the runoff in the Central Valley occurs
during winter monthe and the greatest portion of the runoff
i1s confined to the northern vortlon., There are at least six
important uses or benefits whlch reguire regulation of water
and i1t is the purpose of thies discussion to consider them
from the standvoint of the effects which each has on the
oroblem of mosauito breeding.

Flood Control

The firet intereest to be served by regulation
of water is flood control. The Central Vallev project now
under construction by the U. §. Bureau of Reclamation at an
ultimate cost of aporoximately a quarter of a billinn dollars
is justified principally on this conslderatinon, The regulation
of water to accnmolish flood control tends toward the main-
tenance of uniformn flows in rivers, cenale and water courses.
By the elimination of vperiods of overflow flnoil cnntrol measures
tend to reduce mosqulto breeding areas during the early vart of
the mosguito breeding seae~n, but by the making available of
sizable stream flows throughout the vear flood control measures
serve those subseguent uses of water which result in the spread-
ing of water on the surface of the eround trroughout the summer
months sn that the end recult of flood control measures 1is un-
doubtedly an lincrease in mosqrito breeding,

Fower Development

The reaulremente of power development, which is
freauently accomplished at the point of release of water from
flood control reservoirs, 1s a factor tending further toward
a uniform relcase of water throushout the soring, summer and
fall and consequently tends toward an increase in subsequent
uses of water which affect mosquito breeding.

Irrigation

Probably the m~rst important beneficial use of
water 1n the Central Valley is ite use for irriration., This
use of water snectacularly resulte in the bhrinrineg of water
to otherwise dry areas, and the scpreanding of it over large
areas on the surface of the ground. When largs quantities of
irrigation water at low cost ar. available there is a tendency
to wasteful practices which rensult in the actual floodilng of
areas of wasteland in the vicinity of irrigated fields., A
less obvious but equally important effect of irriration 1is
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that the continued apvlication of water to a new area results
over a period of time in a gradual rising of water tables so
that areas of land at a low elevation which would otherwiese

be dry become flooded. This increase in flooded or marshy
areas which are sometimes considerably remote from the areas
of irrigation themselves multiply the cost of mosquito control
measures many times.,

Industrial Use

The volume requirements for water used by industry
are huge., Many industries use more than a million gallons of
water a day. The demands may be year round, as in vaner mills,
or seasnnal as in canneries, In the latter case the season
of heavy demand conincldes with the mosquito breeding season,
The oprincipal effect of industrial use of water on mosqguito
breeding, however, lies nnt in the quantity of stream flow
necessary to supvly the industries but rather in the disvosal
of industrial wastes, The activities of state regulatory
agencies in the prevention of pollution cof streams result in
the large scale disposal of ligquid industrial wastes on land,
Since these industrial wastes contaln suscended andi colloidal
material, they tend to clog the pores of the soil on which
they are spread. Consequently, large arsas of land are flooded
with shallow ponds and many square mlles of new mosgulto
breeding areas are thus created every year,

Domestic Use

The quontity requirement for domestic use of
water from the etreamns in the Central Valley are in total
relatively small compared to industrial and irripation demonds.
Quality reaquirements, however, are extremely hlgh and reauire
the mailntenance of large volumes of stream flow, In some
areas, such as those served by the Contra Costa canal, the
increaced flow from Shasta dam has resulted in the elimination
of brackish water and there 1s now taking place in the unlined
waterways a process of leaching out of the salt from the soil
of the streambed and banks. Since this leaching process
imparts salinity to the fresh water in these waterwave it 1is
necessary to maintain larse volumes of flow for purwvnoses of
dilutinon, Another factor in the water quality where domestlc
use 1s concerned is thst of temperature, and agaln in the case
of the Contra Costa crnal large volumes of flow need to be
maintained for the maintenance of satisfacterily low tempera-
tures for domecrtic use,

Salinity in Flow

Entirely aside from the factor of leaching of
salt from the snil in unlined stream channels is the problem
of malntenance of fresh water conditione at the mouths of
the San Joaquin and Sacramento rivers, In order %o vrevent
the upstream travel of salt water Aduring periods of high tide,
it is necessary to maintain large volumes of fresh water flow
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at all times. This requirement is existent the year round.
The benefits of salinity control are numerous, one of the
principal benefits being the avallabllity of large volumes

of fresh water for industrial purposes at the 1ndustrial sites
near the mouths of the rivers in question,

It is apparent from the factors Aiscussed that
the pnroblem of control of mosquito breeding 1s not a fixed
or static cne but instead nay be affected by many factors of
water use over which mosquito c-ntrol acencies have no control.
Almost without exception thre increased regulation and use of
water in the Central Valley will tend toward an increase 1n
the problem of mosqulto breeding, both from the standpoint of
increased area and an increacse in the number of months per
year during which surface waters will occur. The cogt of
mosquito control in the Central Valley 1s already a tremendous
one with the area now under control. If as a result of the
factors of increased water use and a rising standard of comfort
on the part of the people, 1t becomes necessary to provide
complete mosquito control for the entire Central Valley, these
costs may well become prohibitive, It appears, therefore,
that far-seeing vlanning on the vart of those agencles whose
responsibility it is to regulate water uses must be done in
order that the situation not develop where 1in our enthusiasm
for one tyve of benefit we create insuperable problems on
the part of those agencies engaged in mrsqulto control and
the protection of public health.
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Mr. Raley: Thank you, Mr. Stead. We all appreciate your
efforts to clarify this matter for us. It is one of the most
important and valuable presentations which we have had at our
meetings.

The next paper will be by Chester Robinson on
proposed legislation,

Mr. Robinson: 1In view of Mr. Stead's paper it appears that I
should re-write portions of this paver.

PROPCSED LEGISLATION
by
E. Chester Robinson
Members of the California Mosquito Centrnl Association:

In this report to you on the proposed legisla-
tion relating to mosquito abatement districts to come before
the State of California legislature meeting in January 1947,
I have not put in the exact wording of these bills. The
reason for this is that wording nf the bills have nnt been
aporoved by the legislative councll. Therefore, we will con-
sider only what the bills are to accomnlish and the reason
for their precentation.

First and foremost, to most of us, is the
reguest to the legislature for the continuance of the state
subvention fund. The amount we will ask for will be
$1,200,000.00 for the biannum for the fiscal years 1947-194%,
This is equivalent to the #600,000.00 granted for the fiscal
year 1946-1947, The advisory comnittee to the State Devartment
of Public Health believe that to stop the state assistance at
this time would leave incomolete the research and demonstra-
tions now in progress, They further believe that becauce of
the high labor, equipment, and material costs, that new
districts, those now beinz formed and the enlargement of
existing districts will reauire financial assistance. It is
therefore recommended by this committee that a program of
reducing the percentace of the state narticivation in Aistrict's
finances be instigated. In other words, i1t 1is anticivpated
that after a few years of assistance to get the districts well
established that they should then be self-supporting. The
state financ~ committee will be wresented with this request
for the subvention fund and 1f the request is rranted it will
not be necessary to present a bill to the legislature,

1. An amendment to sectinn LOOL.5 of the penal
code to add mosquito abatement Aistricts to the otrher Aistricts
mentioned in this section. The reacon for this bill is that
some District Attorneys have ruled that it is 11legal for the
Board of Supervisors to advance money to mosaguito abatement
districts in anticipation of tax revenue.
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2. Add to Sectlon 2300 the following sentence:
"The amount of money necessary for the District's purooses
may include a cash basis fund and an emergency fund."

These changes in the mosquito abatement act
are necessary to make 1t legal for a mosquito abatement dis-~
trict to create a reserve fund to operate between the end of
the fiscal year and the time tax revenue 1is available.

3, "231hk, The district board mavy establish
and maintain an emergency fund, for the purpose of defraying
unusual and unanticipated exvenses incurred during epidemics
or threatened epldemics of insect borne diseases., Expendi-
tures from such emerpency fund may be made only upon a four-
fifths affirmative vote of the district board. Such emerscency
fund i1s not to exceed 25% of the estimated expeniitures for
a fiscal year.,!

In view of the fact that so many districts are
now being formed on a county-wide basis, and in some cases
several counties, 1t is thought advisahle that an energency
fund be established in order that these districte might
immediately st rt operations to control an evldemic of mosquito
borne diseases.,

4, Add a section to the Mosguito Abatement
Act, authorizing the Board of Trustees of a district to change
the name of a mosquito abatement district.

5. Add a section to the Mosquito Abatement
Act, allowing consolidaticn of mnsquito abatement districts
upon a three-quarters vote of the Board of Trustees of the
district wishing to consolidate, This resolution of inten-
tion should then be approved by the Board of Suvervisors of
the county or counties in which the Adistricts are located.

6. Add a section to the Pest Abatement Act
on consolidation, This 1is necessary because under the present
law there 1s no provision for consnlidation.

7. Add a section to the Pest Abatement Act
specifically authorizing the Be rd of Trustees to sell real
property. This 1s necescary because the vrecent law intimates
the right to sell, but does not specifically state it.

8, Add a sectinn to the Pest Abatement Act
allowing the Board of Trustees $5.00 ver meetins in lieu of
expensag, Thls section 1s added in order that the Fest
Abatement law will conform with the Mosauito Abatement Act,

9. Add a section to the Pest Abatement Act.
12313, The district board may establish and maintain a cash
basls fund for the purpose of drfraying district expenses
between the beginning of a fiscal year and the time of dis-
tribution of tax receipts in a fiscal year. Such cash basis
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fund shall not exceed 60% of the estimated expenditures for a
fiscal year.,!

The reason for this act is so that the Pest
Abatement Act will conform with the Mosquito Abatement Act.

When these bills have been given a number,
the superintendents and their Boards of Trustees will he given
this information and 1t 1is sucgested that they immediately
contact their State Senators and Assemblymen and request their
cooperation in the passage of thece bills.

Mr, Raley: Thank you, Mr. Robinson. I assume that coples of
the proposed bills will be mimeographed and sent to all the
district superintendents in advance, so that they can be pre-
sented to their Boards of Trustees and later urged upon our
Assemblymen and Senators.

Mr, Robinson: We hope to have most of them in shape to deliver
to Secretary Peters next week.

Mr, Peters: I have a letter from Edwin T. Jacobsen, Secretary

of the BSoard nf Trustees of the Delano Mosquito Abatement
District, protesting acainst any oroposal to eliminate payment
of compensation to Secretaries of Boards of Trustees. As there
1s no proposal for such legislatinn, the letter will be filed
i1f there is no objection.

Mr., Gray: In event of certain proposals to increase the con-
Tributions from the Districts for the support of our Associla-
tion, it is suggested that we get a promot oobinion Trnm the
Attorney—-General on the legality of thece contributions., We
have been paying them on the thecory that they are authorized
by paragrapchs "e!' and "j' of Section 2270 of the Health and
Safety Code. At present we are awaiting an oninion from our
District Attorney on the matter. If we are eventually %o
contribute large sums for the supvort of increased activities
of the Assoclation on a long time basis 1t 1s ncecescary to be
absolutely sure legally.

Mr, Raley: We are also trving to et an ovinion from the

District Attorney of Sutter Countv.

Mr, Robinson: I have acked our District Attorney about it and
he does not think there is anything to worry about, especlally
if 1t 1s based on a contract for certaln services rendered by
the Association to the Aistricts., However, it will be wilse

to have an opinion from the Attorney-General before colng
ahead,

Mr. Raley: We will now have a paper by Mr, Dahl on the state
control program for next year. The paper will be illustrated
with slides.,
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PROPOSED STATE BUDGETARY NEEDS AND
CONTROL FOR THE COMING BIENNIUM

by
ARVE H. DAHL, Chief, Mosquito Control Section

Snmetimes I Teel 1t is unfortunate that the
business of nur meetings can't be a 1little more entertaining.
IT any general expnression of oleasure were to be shown by
hand-clavping durinz one of my vavers I'd think of Ed Wynn's
first professional appearance in a gas-11it outdoor amusement
park. The avplause, he says, wasn't terrific, but it was
steady; in fact he began to hea. scattered hand-claps as soon
as he began to act., After his fifth interrupting bow, the
stage manager hauled him off by the scruff of the neck.
"They're not applauding you, you fool," he grumbled, "they're
slapping mosoultoes, get on with the show," I shall pay
attention to that lagt vhrase and cet immediately into the
last scheduled formal opaper scheduled for our meeting - "The
Proposed State Budgetarv Needs and Control Program for the
Coming Biennium,!

First, let us 1n~k at the map of the State and
see where the expansion in mosquito contrrl has occurred.
(Attached map-showing districts organized before and since

1945).

As noted by Doctor Halverson and Mr, Robinson,
our Asscclation President, the growth of area contained in
mosquito abatement Aistricts Auring the nast year has been
phenomenal., The total area included in formal mosquito control
districts before 1945, was UBLUE square miles., Since 1945,
new districts and annexations to old Aistricts have totaled
6353 square miles, giving a total area now included in mos—
aulto abatement districts of 10,998 sguare miles. In addition,
actual anticipated or wossibly indicated future annexations
and new districts can be listed as follows: The East Side
Pest Abatement District annexed 106 square miles on October
28 of this year; and Delta 200 sqguare miles in October, the
Madera County Mosguito Abatement District orsanized this year
contains about 140 square miles. However, it is anticipated
that the Madera County Mosqulto Abatement District will annex
at least an additional 200 square miles and ornbably all the
area 1n the county west of the Santa Fe tracks. In Fresno
County, indications are that annexations will occur in the
Reedley and Clovis areas to the Consolidated Mosguito Abatement
Distrlct., Further indlcations have been that the people 1n
the vicinlty of Blola, Kerman, and San Joaquin desire a
district of some UOO square miles separated from the other
two districts now in that county. The Sutter-Yuba Mosouito
Abatement District has indicated that they would annex
additional area as soon as operations are begun by the new
Sacramento Cnunty-Yolo County Mosauito Abatement District,

The Doctor Morris Mosaulto Abatement District has indicated
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that an area wlll be annexed in the vieinity of Shafter and
Wasco., Indications of interest in new Aistricts have been
presented to us from Riverside and San Bernardinc, Ventura,
and San Jose. The total potential new area amounts to 2756
square miles. As you will note by observing the map, the
greatest amount of this area llec in the great central
valley. This area also 1s gencrally cnnfined to the irriga-
ted areas of the State. A4s irrigation increases, so may

we anticipate the demand for mosquito control to increarse.

The general cnnclusions for our future orogram
reached in a meeting with the State Department of Fubklic
Health Advisory Committee on mosquito control, follawing -
discussion of the encevhalitis studies and subvention vprogram
as 1t had been carried out tn date, were:

1. That it was gtill their decision that if anything
definite 1is to be resnlved from the orogram that
1t would have to be carried on at least during
the coming biennium;

2, That a minimum of money was belno expended on
research and basic medical stuly of encevhalitis;

(a) OFf current subvention monies the committed
allocation to the Sacramento County-Yolo
County Mosquito Abatement District of
$35,000 be reducedi to $20,000 inasmuch as
nalf of 1946 had gone by without operations;
a further cut beins recommended if opera-
tions were not unidrrway by February 1st;

(b) That the balance nf subvention moneys be
expended; firet tn new distriets, and,
secrndly to districts with whom we have
subvention c¢ontracts that annex new
territory during the vrecent filscal year;
new controcts to be comnleted by February lst;

3. That with the occurrence of encevhalitis outside
of the Central Vallev we cannot justifiably restrict
our activities to that arceca alone;

L. Subvention moneys are essential through at least
the next biennium to vromote and develop adeauate
mosqulto control programs in endemic areas in the
State. Subvention allocation in the future must
be on a revolving baeis, with aild to estahlished
districts reduced each year to allow for acssistance
to new districts and districts annexing new
territoryv.

It was the conclusinn of the Adviscry Committee that
inasmuch as the pre:-nt allocation of $6C0,000C.
covered the work ot reslly one year, that the re-
quest to the Legislature should be for a double

it
.
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amount, or $1,200,000 for the 47-49 biennium,

This completes the plan for continuing the sub-
ventlon program during the coming biennium., The entire program
in regard to district and state activities for the coming
blennium can be Aivided into two sections: (1) Activities of
the districts themselves, assisted by the State, and (2) the
study and operational research vrogram contemplated by the
Mosaulto Control Section. Firet, 1in regard to the control
programs of the districts; after a year's oneration we will
have defined our nbjectives to the full understanding of all
districts in the matter of adonting professional and accepted
techniques of mosquito contrel, A1l dAlstricts will have
acceptable operational daily reports and will be obtaining
baslic information from theilr monthly onerational reports which
will be of value to them in analyzing theilr work and nlanning
thelr future activities. Entomological work will be incor-
porated on an increasing scale insofar as 1s possible 1in
connection with subvention contracts Our consultation service
to districts and in localities in the State desiring assistance
on thelr monsquito control problems will be grently 1mproved
through the present year's activities., Cert-in orocrams will
be encouraged and a system of disseminating useful control in-
formaticon to all districts will be encouraged and adooted 1if
no other arrangement can be made for this service.

In rerard to the cnmelimentary inveestigational
program to be carried on through the State Dopartment of
Public Health, Mosculto Control Section, our ohilosoghy has
been changed from that in force during the current vear, 1In
addition to our Ynlo Jounty experimental area, we shall promote
several projects which are to be worked 1n conjunction with
establiched mosquito abatement dirtricts. In considering the
proposed projects, the State Department of Public Health's
Advisory Committee on mosauito control concurrei that more
valuable practical information could be obtained, and that
greater assistance could be extended to the Adistricts at the
same time by their establishment than by concentrating all
efforts in a single formal area of our own., It was concluded
that the following projects should be undertaken within the
limlt% of the personnel of the Mosquito Control Section,

seisted by the U, 8, Public Hquth Service, Communicable
Disease Center unit, assifrned to the California, Devpartment of
Public Health, addition to the Yolo County Aemonstration
area:

1. Thermal Ground Aercsrl: Sutter-Yuba Mosauito
Abatement District:

In view of the great amount of gronnd thermal
aercsol work done by the Sutter-Yuba Mosquito
Abatement District, it was deemed advisable to
study the problem in this area., It 1s anticipated
that two field inevectors will be in on the pro-
Ject, and that general supervislon of the work

can be extended by Magy and Fowler, who will be
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stationed in the Yolo County demonstration area,

This project will be designed to evaluate the use
of thermal ground aernsols for larval as well as

adult mosqguito control.

Sewer Farms - Winery Wastes:

Practically every dietrict, and nesrly every %town,
has a sewage Alsposal wnroblem which at vrecent 1is
creating a mosauito nuisance, In addition,
according to work done »y the Hoover Foundation,
pnseible vectnrs of encennalitis are found in these
sources, It 1s cnnceded that 1deal disvwosal
methods will laregely eliminate mosqulto breeding.
What is needed is definite knowledge on the best
emergency treatment, as well as continuous larvi-
cidal treatment, for sewace farms ond winery wastes,
It is proposed that this work be 4rne in Fresno
County, with one man nesigned to this wnroject,
control work teo be accomnlished by one of the
mosquito abatement Alstricts.

Canals - Ladino Clover Fields; Eagt Side Pest
Absitement District:

The control of mnsauito breeding along canals and
dead ends, borrow vits and ladino clover fields

s important, Certain technicues develooed by

the East Side Pest Abatement District need thorousgh
checking, It is proposed that one man be

nssigned in this aren %o work on this oroblem,

Sloughs, Pastures, Wead-killer: Tulare, Hanford,
and Delta Mosguitec Abntement Districts:

Special work needs to be dnne on evaluating
control of mosguito breeding in sloushs and
orcharis., The use of weed-killer in sloughs and
in 1naccessible areas need investisation, One
man, 1f avallable, will be ascligned to this
project.

Evaluatinn Stuiles on the Usce of Ailrvlane Thermal-
Generators and Snrays; Doctor lorris lioequito
Abatement District:

There is a Aefinite need to evaluate effectiveness
andi costs »f the use of alrvlanes on general control
activities in California. Inasmuch as the Doctor
Morris Mosquito Abatement Dietrict has ourchased
three planes this year, 1t is vroposed that workers
be ascigned to that district for the entire season
to evaluate airolane work, In view of the magni-
tude of the evaluati~n study, 1t is orovosed that

an engineer cupervise the orogram, to he assisgted
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by three inspectors,

Drainage Techniques; Redding Mosqultc Abatement
District:

As a part of the general supervision of the dlestricts
in the north, it is orovesed that ir. Snyder be
stationed in Reddlng arain next year. One of the

ma jor oroblems in that area is Arainage maintenance.
It waaproposed that comnlete detalls on this work

be recorded during the season.

Rice Fields, U, §. Public Health Service, Merced
County Mosquito Abatement District:

This vproject was considered one that eculd be made
a portion of the work of the Publlc Herlth Bervice
in Catifornia. The Advisory Committee indicated
that our thoughte, which called for cotting up a
single inveetigation in the Kerced aresa near the
Communicable Dicease Zenter lLialaria Tontrol Project
at Castle Field, would be very worthwhile, It was
felt, however, that crmparable work should be
carried on in ancother area in the Sacramento Valley,
where the real rice bowl of the State exists, Dis-
cussions included use of insvection techniques,
discusslon of the lilterature nn the subject, and
details of nrganization for the project, (A
secondary advantace to doine this work at lierced

is the feasibility »f continuing studies on the
residual effect of DDT in the area immediately
surrounding Castle Fiold., The builldings and
artificlal resting places sprayed in the fall of
1945 did not show a marked increase in the number
of adults this 1all when other reeting places con-
tained hundreds of Anopheles freeborni, It is
nroveced that these studies be continuedt along

with the ricefield investigaticns,)

Collection of lMoscultnes for Examination in the
Virus Laboratory:

It is considered important thot the studies on the
distribution of encevhallitis be continued., It is
proposed that this activity also be carried on by
the U. S. Public Health Service, CDC unit, It was
thousrht that workers in the sevaral areas could
accist in the collectlion of live mosquitoes for a
unit that would identify and freeze mosoultoes

for shipment to the Virus Laboratory during the
coming season, At leact two entomologlests will

be required on tris detaill,
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Species Distribution:

This information will lergely have to he collected
from records obtained in completing the other
special projects and from the several mosquito
abatement districts. However, 1t was the feeling
of the Advisory Commlittee that speclal emphasis
should be placed on this item. Accordingly,

some definite vlan will have to be made feor ex-—
tending the collection activitiees, particularly on
Culex tarsalis, whereby the length of seacon,
density, and other Aata cen be collected over a
large area.

Local Entomological Services:

It was vpropreed as a secnndary benefilt from the
establichment of speclal projects throughtout

the Sacramento and San Joaquln Valleys thst
special consultation service could be extended

to the mosquito abatement Alstricts dAuring the
season, These benefits would include 1identifica-
tion of mosaultoes, ageict in making adult
collections, instructions nf new personnel, and
similar services.

Yolo County Demonstration Area:

The Advisory Committee stressed that 1f the in-
formation we had to know could not be obtailned
in Yolo County, then that area should he abandon-
ed, and the inTormatinn should be sourht in
other areas. It was concluded and agrreed that
general activities shou'd largely be cnncerned
with ccology studies and a certain amount of
experimental work, such as imorovement of
standards of larval and adult collecting methods,
investigation of new insecticidee and solvents;
tests on nozzles, varlous tyves of equipment

not tested in districts, and, vossibly, flight
range studirs, Other sugpgested toplces were com-
parison of DDT drposits from Aifferent solvents
and DDT residues on agricultural producte,

With five men tentrotivelv allocated to the Yolo
County Demonstration area, care must be exercised
in order that studies undertaken can be completed,
General comments by the Committee were as follows:

(a) That the ecology studiee involving the setting
up of sixteen sectinng in which routine in-
specticns twice a month, or oftener, will be
carried out, plus a study of selected
habitats, such as sewer farms, riceflelds,
orchards, canals, etc., were worthwhile and
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should by all means be carried out,

(b) The adult cnllection records inausurated
last June should be continued.

(c) That before any experimental work in con-
nection with DDT devnosits, new insecticides,
etc,, 1s done, a very thorough search of
all literature on the sovecific problems
should be madce, and nnly those ltems avoear-—
Ing to be promising should be investigated,

(d) The study of DDT residues on arricultural
oroducts will have to be Anne through
some outslde agmency. Ferhaps cnllection
of samples can be done by mosaulto control
organizatinns, but, 1if vossible, the entire
problem should he wished off on g~me other
criranization,

This comnletes my paver on the "Proposed State
Budgetary Needs and Control for the Coming Biennium", The
continued healthy and orcogrecsive attitude of all mosouito
abatement districts and cooveration on cur nutual problems
by all vested parties is necessary if we are to achieve the
goals we have set before us,

Mr. Raley: Thank you, Mr, Dahl. We will now have recess for
ten minutes.

RECESS

Mr. Geib: For the remainder of the papers I will ask EA4
Washburn of the Turlock District to oreside.,

Mr., Washburn: We will now have a series of repnrtes nn district
activities this year. The firet paper will be =iven by Ted
Raley of the Sutter-Yuba District.

A REPCRT ON DISTRICT ACTIVITIES
T. G. Rnley, Superintendent
SUTTER~-YUBA LNSQUITC ABATEMENT DISTRICT

Three things combined to make the nrogram of
the Sutter-Yuba Mosouito Abatement District a successful one
in its first year of ooveration. The 3oard of Trustees in-
structed the Superintendent to do all things necessary to
rid the district of mosquitoes, the personnel were willing
to work night and day tn accomolish this objective and then
there was DDT. This same vleasant conditinn still prevails
and willl go a long way toward maklng future overntions suc-
cessful.
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Operatinns started in March and as men were
hired they were vut into the field to survey the mosgqguito
problem. As no mobile eqguipment was owned by the district
at this time each emDTOvee ueed his own vehicle on a rental
basis, Until spray units were delivered in late March very
1ittle actual control work was attempnted. In these early
weeks an effort was made to imprese the property owners with
the neeA of cooveration., With the aid of dry weather and the
normal seasonal decline of Anopheles freeborni the district
was off to a good start. This dry warm weather kicked back
however when 1lrrigation started. Everyone irrigated at the
same time and Aedes larvae started appearing by the millions,
If we hadn't had DDT for both larviciding and adulticiding,
mosaulto control would have had a black eye.

DDT was our salvation., Used as a larviclde we
were able to treat many situatinns that we couldn't have treat-
ed with oil. Mixed with water 1t made o much clearner material
to work with and the men and eacnloment were not covered with
a thick coating of dirt and oil., The cost ver gallon of mixed
larvicide wags lese than oll and transportation problems were
reduced. A Tew gallons of DDT concentrate plus water that was
always readily avallable meant lighter, more mobile equipment.
Used as an adulticlide DDT offercd new methods of mosqulito con-
trol never before dAreamed of., Better public relations were
achieved from our adulticiding nrogram than from all other
activities combined. It was direct, 1t was avoarent and 1t
gave immediate rellef from mosgulteoes and other pests as well,
People saw the control crews working in thelr own and their
neighbor's yard and felt that their tax money was beling well
spent As the exhaust zerosol was dove70ped large-area adult
contrnl was possible, Ranchers with large labor crews working
in the filelds and crchards vere very p]eased with results of
our fogging.

DDT was used 1In all overatinns with confldence
and we found that i1t was justificd, Some flowers were destroy-
ed, probably by the solvents rather than by DDT, and a few
fish were killed, These few mlnor accidents have been educa-
tional, Peopnle were co pleased with the rellef from mosauitoes
no one seriously complained., Everyone who reported trouble
seemed more interested in heloing perfect methods rather than
in complaining. From the 1imited exnerience gained in cne
season the future of DDT in the Sutter-Yuba area looks bright.

As mosqulto breeding declined in the fall, an
extensive, district wide, adulticliding orngram was cqrried on
against the over-wintering adult. The exhaust aerosol proved
to be a very worth while additinn to our equipment. For
culverts, underncath houses, large buildings filled with
boxes and other eguipment, where it was nearly imnossible to
treat by spraving, the fog 414 a good job. The aerosol help-
ed to speed up this program as well, Thils orogram plus area
fogging in February and March will help to reduce the over-
wintering adult and should help reduce the larvae population
in the early spring.
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Plans to make a systematlc survey and record
of existing sources of mosaultoes have been set aside temp-
orarily in favor of 4ditching and clearing. This survey will
be combined with the larviciding and inspection work in the
soring., All winter activities are being directed toward re-
ducing breeding areas ani the existing adult pooulation,

Mr. Washburn: The next report is by myself on the onerations
of the Turlock District.

SUMMARY CF THE TURLCCK MCSQUITO ABATEIIENT
DISTRICT OFERATIONS

by
G. Edwin Waehburn, Suvecrintendent

The Turlock Mosnuito Abatement District was
organized under the Mosquito Abatement Act of the State of
California on February 2%, 1946, This district comprises
aporoximately 35C scuare milee of the southern portion of
Stanislaus County. It all lies within the Turlock Irrigation
District, hence the ranches are under irrigation from this
snurce, The problems arising in mosquito control here stem
largely from excess or waste irrigsatinn water., The large
acreage of Ladino clover vasture lands make an ideal habitat
for the breeding of certain vicious bilting field mosquitoes
namely: Aedes, With each succecsive irrigation (about each
10 days) there arises a fresh "crop"' of mosquitoes in the
waters of these fields., Cnnsiderable emphaslis has been
placed on the control of the disease bearing mosquitoes found
in this area. The malaria mogquito (Anopheles freeborni) is
found here in large numbers breeding in fresh water. Of
recent importance has been the control of the principal
vector of equine encenhalomyelitis (sleeping sickness) known
as Culex tarsalis., This specices 1is cosmopolitan and is there-
fore a difficuwdt mosouito to control. In all, about 20
specles of mosquitoes have been found in the Turlock Mosauito
Abatement District.

Control mrasures were instituted as rapidly as
suitable equipment could be obtained and nersonnel adeauately
trained, The Jeep was chosen as an ideal mobile vlece of
equipment. An Essick Air Power sprayer was mounted on the
Jeep. This makes a spray rig which is adantable to many uses;
it.e., larviciding, or residusl senraving, 1s extremely moblle,
economical to onerate and requires but two men to use effectlve-
ly. The cost of such a piece 0" eauipment varies with local
conditions but should be in the nelphborhood of $1,300.00,

The TMAD has 4 such units with additional units planned for

the future with expension of the District. These eprayers
operate at 80 1bs, psi thus deliverinz per nozzle about 1
gallon of 1iquid insecticide per minute. An average two man
crew can adequately cover from 50 to 100 acres of mosquito
breeding area per day. Hand sorayvers of the 3 gallon cylindri-
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cal type are used to augment the nower svrayrnrs for there are
many sltuations where it 15 not feasible nor economical to

use power equipment. At the height of the season (June, July,
dugust) 18 men comprised the nersonnel of the TMAD,

The use nf aircraft in mnsguito control was
used te advantage in river bottom areas lnaccessible to the
Jeeps. This has proven to he not only a means of gaining
adeqguate mosaquito control but also an economical means.

Insecticides used in the control measures of
the THAD have been Diesel 011 and DDT. The 01l has been used
alone or 1in combination with DDT in varying strengths. By
far the most econnnical material used has been a DDT-xylene-
water emulsion, All field operatinns against mosquito larvae
have been strikingly effective using this material at a £%

DDT strength. Residual soraying overations about bulldings
sgainst adult mosaultoes has siven excellent results using a
2%% DDT emulelon. The greater portion of the supolies and
materials purchased and used by the THMAD have been war surplus
materials. Thls has resulted 1In a great saving to the District
and has given us a cource of excellent materials,

The winter program of activities has been
planned along two lines; one residual DDT spraylng about farm
steads and the other drainare overations including clearing
and brushing., BSeveral areas of congsiderable extent will be
drained thus affording permanent control of these nlaces.

The residual oregrsm is beiny cvtended to those sections of
the district where larviciding operations were at a minimum
last summer., This will be extended if time nermits,

Mr., Washburn: The next paver will be by Ed Davis of the
Consolidated District in Fresno County.

Mr, Davis: I did not prepare a ovaner. We are a young district
== wWe officirllv started operations nn Aurust 16th of this
year, The equlipment cltuation was and is still bad. 'We have
been able to purchase some jeeps and a few vower gspray rigs.

I thousght I had a emall dlstrict at first, byt after driving
around 1t for a while 1t looks very large —-- on one trip I
almost expected to run into the Nevada state line. However,
we are having a meeting ilonday night with the 1dea of annexing
the Reedley area, which will add another 140 sguare miles and
include everything down to the Tulare County line, where we
will abut onto the Delta and Tulare dlstricts.

The bulk of rur county is orchard grape and
farm land, and the soil 1s renerally sandy. Cur most Aifficult
problems will be in the western »ortion nf the Distrjict, Cur
Board of Trustees takes rresat interect in our work, and our
President, Mr. Adolph Pruess, is attending thils conference.
I maintain he 1s one of the best vresidents a Board or a
District could have,
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Mr, Washburn: Thank you, Mr. Davis., A good many dilstricts
have enlarged their boundaries, but the bigzest now i1s the
Merced district, of which Wes Ewing 1is Manager.

Mr. Ewing: The origlnal Merced District was qulite small,
but in 1945 it was enlarged by annexation to include the
entire county, a total of 1995 souare miles, However, as we
are collecting taxes for the enlarged district 1t has been
necessary for us to get out and do something fast, lest our
people think nothing is being Adone. We succeeded 1n getting
a very little equipment, but the labor situation in the
spring was bad. Now there are a good many men looking for
our type of work and we will be able to expand our program.

Jur winter program will be surveying and main-
tenance of drainage. We have much to learn about our district,
and intend to study our oprobleme carefully. We have establish-
ed a training school for our men, and take them to our Los
Banos laboratory for a four hour secsglon cach week, This
work 1s in charge of our entomolegist, Mr. Smith, and our men
aporeciate the training and are interested.

There is a great 4deal of copposition to our
operating out of a central depot, owing to the sensltiveness
of the various localities in our county, and the arca is too
large anyway to be worked from one maln depot. We expect to
divide the District up into eight divisions of about 250
square miles each, with a crew and one or two pleces of
equlipment in each.

We have done a 1ittle experimental work with
airplanes, and excect to use them extensively for some of
our work. We now have an arrancement where the operator
will take his plane free of chuarge to the nlace where we are
working.,

Mr. Washburn: Thank you, ¥Mr. Ewing. We will next hear from
Mr. Gordon F. Smith, the entomologlist of the Dr. Morris
District, on their operations.

ENCEPHALITIS VECTOR COCNTRCL PRCGRAM
of the
DR, MORRIS LICSQUITC ABATEMENT DISTRICT

Presented by
GCRDON F. SMITH, Entomologist

Problem:

The Dr., Morris Mosquito Abatement District
encompagges 764 square miles in the snuth eastern vart of the
Central Valley with Bakersfield at the avproximate center,
This area contains all types of land from undeveloped semi-
arid areas to highly develoved irrigated farming districts
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and a great deal of unincorporated urban and suburban residen-
tial territory. These unincorporated areas are for the most
part unsewered and with the usual problems of this tyve of
area. Thls area has for the past few years been recognlzed

as one of the primary encevhalltis areas of California.

At the time of inception of the Encenhalilitis
control program here last May little information was avallable
concerning the breeding habits of Culex tarsalls the principal
vector of this disease. Dr. William Reeves of the Hooper
Foundation for Uedical Resgearch who has been studying the
disease 1n this area for some time, agreedl on the necessity
of obtailning more information on the biology of the mosguito
concerned and offered the cooprration of his staff in de-
termining larval materlal and making analyses of biological
SuUrveys.

Method of Avpproach:

The normal operations of this district in the
past have been primarily against pest mosaguitoes with emphasls
on Aedes breedlng in large irrigated and flooded areac. During
the heavy breeding season a small crew was also employed in
house to house inspection in the heavily populated areas.

For the most part the equipment in use consisted of power
equlpment suitable for the control of large breeding areas.,

In the 1ight of information at hand 1t was felt
that Culex tarsalis breeding would be found primarily in small
breeding spots calling for close inspectlon ani the use of
light hand equipment for crntrol. Although there was, at the
time, a group of men doing houcre to house 1inspection thelr
work was restricted to residential areas and coverage, though
rapid enough to keep the adult mosqulito vonul~ation below pest
level, was not sufficient for disease control. With the neces-
sity in mind for suonlementing the work of this crew and the
need for more specific information concerning the breeding
habits of Culex tarsalls in order to develove more efficient
vector control methods 1t was declided to set up a svecial
section for encephalitis contrel,

For this purponse that portion of the Aistrict
which was most populated and which was expected to cover the
greatest part of the encephalitis problem was Aivided into
five enceohalltis control areas (Map). In setting up these
areas an effort was made to make them as nearly equal as
possible 1n the amount of work necessary.

A specilal group of men was hired to serve as
inspectors 1n these areas. An effort being madle to hire men
who were receotive, mentally alert and cavable of learning
rapidly., These men were given a period of indoctrination,
going out with experienced crews to learn the essentials of
mosquito survey and control. They were also glven background
information on what was known of encephalitis and on entomo-
logical survey and control procedures as they related to the



control of insect borne discacses. As equipment became available
and the men were considered sufficiently trained te begin their
primary function they were ascigned an encephalitis control

area .

Since the function of these inepectors wag close
ingpection for control of amall snurces orincipally of Culex
mosquitoes, the major plece of equipment necessary was a
vehicle, They were furnished with hand soprav equipment for
control purvoces and inctructed to revort any larce breeding
places to the ooerators of vpower units working in the area.

Control Evaluation:

As an index to adult population and to check on
the efficiency of these ovrratinng a system of adult collecting
statinns was set up immediately uonn beginning ocerations in
each of the filve areas. An attempt was made to put from 1C to
12 stations in each arca. The statlions to be scattered through
the area as evenly as posesible and at leact a mile from each
other, In selectinzg the staticns an effort was made to get
well protected and shaded vplaces althourh in come cases it
was necessary to take what could be found., The large pro-
vortion of the stations were ectanlished in chicken hources
since the mosguitoes involved have been shown by Dr. Reeves
to prefer bird hosts,

In operation these statirns are visited once
weekly, on the scame dayv each week and ns near the same hour
as nocesible. Since the counting and collectine of all the
mosquitnes in a etation wonlid he ton time consuming, the men
were instructed to count »nl1l the nmnsquitoes vresent, if
poscible, but tn count for no lowcer than 10 minutes, After
recording the count thev tool a sample of the mosqritoes
present of 25 or more svecimens If voseible which were brousht
in to the office., Theee samcles wers qotwrminei ag to specles
and sex and recorded on the aonrepriate section of the field
collectinn report form, For the purpnacs of zroeg gtatistics
the soecies were grouped on sumnary sheets under White Legeed
Culex, (Enceo“alltjo carriers), Dark Legmred Culex, Aedes,
quohelcs and other Gener a. This material was then enteored
on graphs, one belne kept for onch collecting station, one for
gach areca and one for the Alctric Thecee grdph studled for
periodicity, affect »f tEMP*TltUPp uni rolative humiditv etc.
(Granhs)

As vou sere theege I have here are only for Cule
mosquitoes. Cther ren=ra were not vrevalent in the stations
and for the purveoses of thig to7k were not included. These
stations are maintained yeanr ar~-und and the gsraphe are brourht
up to date each week,

Reporting lkethods:

For the purpose of nhtaining field reports with
the all desired information a form wac Arawn up and printed in
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manifold books, the inspector keeving the carbon copy and the
original being turned in with the sample., The form is being
revised at present to conform to» a punch card code set uv by

Dr. Reeves and Mr., Brookman of the Hooper Foundation unit.

It was made as simple as possible 1in order to reduce confusion
and increace accuracy 1in its use by the fileld men. Essentially
1t 1s a check off form as to larval habltat conditions with a
space for description of adult collecting stations and a remarks
section,

We wish here ton express our appreclatinon for
thelr help and cooperation in this work to Dr. Reeves of the
Hooper Foundation, lir, Brookman of the U. S. Public Health
Service and the other members of the Hooper Foundation Field
Research Unit,

Mr., Washburn: Thank you, Mr, Smith., The final paper in this
group will be presented by Ted Aarons on the Delta District
work.,

DELTA MOSQUITO ARATEMENT DISTRICT
by

THECDCRE AARCYJS, Entomologist
Delta and Tulare losquito Abatement Districts

The Delta Mosquito Abatement District, with
headquarters in Visalia, was formed twenty-four years ago;
1ts main function being to wage an anti-anoprheline camvalgn
and thereby reiwece the malaria rate which wes high in the
country.

Unfortunately, records are not available con-
cerning these early activities. It 1g the opinion of many of
the older residents that the efforts of the d4istrict were of
value in the reduction of malaria, The economic development
of this section of the San Joaquln has been ravid--a factor
of importance in mosquito abatement,

My duties as entomeclogist for the Delta and
Tulare Districts commericed June of this year, at which time,
upon the discretinn of the trustees, the Delta District was
completely re—~estanlished,

DDT was introduced into control overations,
new equipment was procured, perscnnel trained, and a mosauito
abatement plant established for the first time in the history
of the district,

A preliminary mrsquito survev revealed that
three of the five known vectors of the virus encevhalitides
were to be found in Tulare county. However, the most con-
svicuous mosquito in terms of biting hanit and vopulation
density during the second half of the year was Aedes nigromaculls,
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a sovecles which was reported in California for the first time
January, 1939,

The Delta losanito Abatement District before
1946 covered twenty-seven square miles, with Viesalia as 1its
center. Uocn receiving its reouected subvention fund from
the State for assistance in mosquito control, the dAistrict
expanded to include forty sauare miles,

1t was apparent that it would be difficult to
achieve efficient mosquito control with continued aperation
of a small districty consequently, 1t was proposed that at an
aporonriate time, the Tulare tosaulto Abatement District and
the Delta liocsquito Abatemont Dictrict would seek conseclldation.
It was agreed by Mr. Rolland Henderson, Superintendent of the
Tulare Mosgulto Abatement District, as well as numerous county
residences and mysel? that more raoid mosauito control could
he realized if a Alstrict were orcanlized nn a county-wide
nlan,

Towne and farmine arcas south of Tulare ex-—
presced an intercst in annexins tn thae Tulare Uosauito Abate-~
ment District, s 4id individuals in the area north of Visalla
to the Delta Mosquito Abatemont District.

The territory north and ailjacent to the Delta
district (Woodlake, Ivanhoe, Goshen) has just been annexed,
The Dinuba r2gion representatives are also interested in
being included in the district, With the continuation of
mosqulto abatement intersct, it will not be long before the
entire valley section of the county will be a part of the
contrrl orogram,

The Delta district now includes aporroximately
2385 sqguare miles., "With the exnected addltion of tae Dinuba
region, the district will contain anornximately 500 cgquAare
miles, which would malke our bhnrder in tre north comtisunus
with the Consolidated dictrict of Southern Fresno County.

The Tulare and Delta Districts have worked in
closn cnoperatlion this past srasen., WMr. Henderson has been
interested in trying new control methods. Freaguently, throuzh~
out the summer, speclalized an, .ratus was employed in "experi-
mental areas in both Alstricts, so as to make observatinns
under more diversified conditinns,

The Delta District evperlienced problems necullar
to most new districts, but the nne of utmost ceoncorn was that
of obtaining vehicles, We were abls tn build our fleet up to
four vehicles! three half-ton trucks and a jecp.

Thore are nn major nrohleme in the arca., The
re~ion 1s characterized by nn elabovrate netuwort of ditches,

small marsh areas, and rarm recevolrs, Iuoropsr irrigaticn
practices, namely over-irrioatinn, constitutes our main problem,
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This over-irrigation occurs chiefly in relation to alfalfa
fields and permanent pasture land.

Throughout the season we have frequently sought
advice from other districts. We have benefited from the
technical service rendered by reprecentatives of the Mosquito
Control Section of the California State Department of Pulbic
Health,

Cur plans include continuing the use of DDT,
introducing the exhaust zenerator for c¢cmergency control in the
expanded areas, and furthering entomolomical survey with
emphasis tOWQPd more efficient mosquito ceontrol,

Mr. Wachburn: Thank you, Ted. The next group of papers covers
various new techniques and developments in moqqulto control.

The first will be by Ted Raley on ground apolication of thermal
aerosols.,

Mr. Raley: I have alreadv sweated out one report, so I will
simply talk about this one. I first want to introduce Bill
iller, who has done all the back-breaking work on our
aerosol generator, If any of yoru are worried about DDT, Just
take a lock at Bill. I think ne has absorbed more DDT than
any one will ever dream of. He has worked up tc {ifteen hours
a day and has been just bathed in the stuff, but we couldn't
kill him off with either DDT or hard work.

I think many of you have seen our arrosol
generator which is attached to a truck exhaust. We have done
a lot of work in developing it and it has cost onite a 1little
time and moncy. We studied demonstraticns nut on by equip-
ment nanufacturers, and got the svecifications of the generators
used by the A&rmy. By contlnuous exparimenting we tlnxlly
developed our present rig. We were striving Tor somet»ing
which we could uce on our present equioment, was not expensive,
and which would kill both larvac and adults., With this ex-
haust generator, which is made ‘rom ordinary plpe and fittings
we have been able under favorabvle condltions as to wind and
time of day to get larval kills up to U4OC feet distance, though
usually we 4o not try %o work that far. Usually we o 1into
tha field, right into the middle of the situation, and attack
on the spot.

Cne great advantage 1as that one man with this
generator covers five times as much area in the same time as
two men with a power spraver, This is quite an important
factor., The time thus saved can be out into better inspection,
into ditching to reduce breeding areas, and onto house soray-
ing.,

When we are not using the senerator we can
detach it and overate on the rnaular truck exhaust. Cne man
has sugcested that we use a "Y' con the exhaust, with gate
valves, so that we can opecrate either on the generator or the
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normal exhaust by simply opening one valve and closing the other.
We always welcome ideas of that kind., I would be clad to answer
any questions,

Mr, Gray: Have you made any observations on 1its effect on the
truck engine?

Mr, Raley: We have scen no evidence of carbonizing in the
enpine. It 1s true that we lcse a certain amount of engine
efficiency, which can be reduced by installing a change-over
valve system. But with the increased cfliciency we arc pgetting
in our work, I would say that we can afford to install a new
engine in the truck each year if necessary. It would be well
worth that due to the savings in labor and materials cost,

Mr. Anderson: We have used a gimllar generatecr, and have tried
butterfly valves for the switch over,

Mr., Gray: Have you had any engine trouble, or corrosion?

Mr, Anderson: ©Noj ncne as yet,

Mr., Washburn: Thanks very much, Mr., Raley., Those of us who
have seen your generator in action know that while it may look
like a Rube Goldburg 1t really works, The next naper will be
precsented by Art Geib on the use of thermal aercosols applied
from airplanes by the Dr, Morris District.

DR, MCRRIS MOSQTITC ABATEMENT DISTRICT

AIRPLANE WCORK

by
ARTHUR F. GEIB, Manager
Problem

The Dr. Morris Mosauito Abatement District
encompasses 764 square miles, much of which is open pacture
land and nearlv all of it under irrigation, In the cace of
the pasture land, during the soring and early sunmer as much
as & sectinn or morc mav be flooded at a time. This condition
tozether with the larye acreare nf alfalrTa and other croovs
under irrivation ani the scrings flood of the Kern Riwver,

which inundates a number of square miles, gives rice to a
great Aedes nroblem., In thils area dur*nv the hot season the
period from egr.” to adult may be as short as 3% o b days.

Due to the nature of the vroblem with large ani often net too
accessible greas to be covered in a very short time, 1t was
felt that alrcraft anclication of eilther dust or liquid
larvacide wnas the best poassible solution,
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Last years work:

At the beginnine of the 1946 season attemots
were made to cbtailn the use of »n alrvlane equlppedl for llguid
soraylng. However since none were obtainable 1t was declded
to undertake exoverimente on aircraft aoplication of DDT dusts.
Dusts ransing frem 1% to 7% DDT content were applied at rates
of ¢,1 1b to C,4 1bs., per acre. This wor¥ was curtailed and
finally abandoned for several reasnons; foremost being that
the cost of the dust and ite avplication was orohibltive., As
to effectiveness 1ittle in the way ¢f concrete conclusions
were reached. In come instances cxcellent control and in
some negative results were obtained, Alr movement apoeared
to have a vronounced effect; also the type of cover probably
effected efficlency, Further work would have been indicoted
using Aifferent Aust dAiluents and woselbly wettinge aments 1if
the cost had not been so hirh,

Berly in May it was learned that Mr, Pearson
of Reedley wac equipin~> a plune for 1liquid spray acvolication.
He was contacted and agreed to eend his plana to the Bakers-
field area for use in experimental work. The sghlo was a
Stearman PT-17 caovable of carrying 100 gallnns of seray liquid,
The spray system consisted of a gear pump dAriven from the
motor by V-belts and cmpable of generating 1CO 1bs, prescsure;
a pirve boom extending alons the lower side of the bottom wing
with nozzles and valve ascemhblles, The valves were onened
and closed by a ca»le arransement operated from the cockpit.
The nozzles were simole disc tvoe with soring valves such as
those found on some 3 eallon garden sprayers, This svoray
assembly was found to ooverate at bect efficiency with a no.,
57 drill size disc openinece and 9C 1bs. pressure. Thls gave
about 13 gals, per acre in 5C %, swaths.

On the 7th of Auecust the pume shaft on this
ship broke and since revlacement was nnt avallable and the
ship was 1in need of repairs it was grounded and a newvly
equipped plane was furnisheAd,

The new plane had a centrifueal prmo Ariven
from a clutch on the rear of the motor. The boom mounted 20
clusters of nozzles, 3 nozzles to the cluster. The valve
arrangement was such that any degired single nozzle or cluster
of nozzles could be used, the setting belng made con the ground
by turning off and on small valves at each riozzle and Als-
connecting or connecting cluster valves, In the air the
cluster valves were contrnlled by a cable operated from the
cockpit., The nozzles were Chlcamo Soray Systems cone type.

This spray arnvarsatus wac ich more vercatile
than tre original system 1n th t the no-zzles were ensily
interchanseable, allowin~ a vreuter selection of particle
gize and liquid outout,
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Unfortunately Auring the past season the
personnel of the Aistrict were so hbusy that no one man could
be aseligned to oversece and evaluate the aircraft werk. This
lead to some errors and ineguallties in revorting by different
perscns., Also after examinaticn of the reports 1t avpears
that more accurate data on wind veloclty, temoorature and
relative humidity in the 1lmmediate area to be sprayei might
be of value. However much valuable experience was obtained
and considerable nrogress maie,

Both emulsirne and DDT-0l1l solutions were
tested, however the 0ill solutirns were less expensive and
alrealy used with success, and co tested more extensively.

The best solution tested to Aate 18 a 5% solution of DDT in

gas oll (2 liert diecel) with 14 nz, of B—1956 emuleifier to
the hundred gallons., Thig solutirn wac aovplied at the rate

of avrroximately % tc 1 ~allon wer acre, of .2 to 4 1bs., DDT
ver acre, This concentratinn is orcbably higher than necessary
and tests with lower concentrations will be made., The presence
of an emulsifier was found to ald preatly the soreading of the
o1l on the water surface andl to maintaln 1t in a fine film,
Without it the oil either 4id not spread well or tended to

draw off the surface tno racidl to get an effective kill,

Wind velocity had lesc effect on the ooray
overatinng than were anticipated. Lioht to mederate winds
apoarently had little effect on the efliciency of the overa-
tions provided the ¢ilot mads necesacarv allowances for 4Arift,
It gremed most advisable tn 717 with and arainet rothar than
acroes 1t when poeaoible,

Cover apcarently hnail 11ittle efloct except in
such caseg as hervy matted alfalfa or thick eclumps of mesauilte
No sopray worl. was A~ne in the tree covered river bottom. A
more accurate clascification of tvoes of cover than that used
may give better inTormaticon crncerning this factor,

Informatinn on the etffect of tenmoaroture and
relative hunidity is very sketchy oince nn the jcb readings
were nnt taken. tHowever the results were crnsidered in
relation te mesn Aailv temoeratire and relative humidity
taken by the weather station at the Xern County Atrocrt. This
indicated that there zve certain rances within which this work
may be more erfective, On the jon resdings will have to be
taken before thece pran~es can be detormineAd,

A few attemutas were made in adnlt crutrol using
this sorayine eguipnent. Kille were 9%% to 1C0C% in all runs,
however not ennury of this Tvyre ~f work was dene to ¢glve any
data as to relative efficiency under Aiflerent condiitions,

A 5% solution in diesel o1l &t the rate of 2 gqts. per acre
of very fine soray was effoctiv:,

Flying was done at heichte of 10 to 1CC feet
as necessary to clear obstacles and wilth swath widths of 50
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to 100 feet., The wider width orincivally for adult control,
Aerosol:

Shortly after we began using thea first plane

Mr. Pearson was orevalled upcn to Inestall an exhaust aerosol
apparatus for trials. In all 3 different tyoves were tried,
the last heing a copy of that -ed by the TVA., Little work
was done wlth the first two installations, since they were un-
satisfactory. The vlane was grounded so sonn after the in-
stallation of the TVA model that 1ittle could be done. The

st hoveful work was done Just after the aprnaratus was ad-
Juqtei and callbrated, ani the same day that the ship broke
down, In this flight a 100% kill of U4th instar Aedes larvae
~—- some of which pupated before dying -- was obtained using
20% DDT in light extractives of oil, with B- 1950 added, at
the rate of 2 gts. per acre.

During the ceascn the Aistrict used three
different ships, all 22C HP bivlanes. The earlv dusting work
was done by the Atwood crnv dusters of Salinase, Californla at
a plane cost of $1,00 per acre. Swnraying and Aerosol avvlica-
tlons were carriesd ~ut hy Roland Pierson of Reedly, California
on two Aifterent bases. The first applications belng charged
at 45C¢ per ere2llon of spray. This method 41d not vrove
satisfactory ani was Alscnntinued in favor of a charce of sho,
per plane hour flisht time. Coste of liguid apolications, in-
cluding larvicide, ranzed from a minimum of 1257 ver acre to

1.75 per acre.

Mr. Washburn: The next will be a naver bty Chester Robinson
on his ocvinion on the value of DDT after two years' use 1n
the Fast Side Distrilct.

WO ¥YWARS USE CF DDT
by
F. CHESTER (D2BTHION
Superintendent

The uce nf DDT by the Eagt Eide lnequito
Ahatenient District in 1945 was ovrimerilv experimental, anAd
wac covercd in a report made ot loet vears Conference, so I
will nnt burden you with revcstine the reesults of those
exvariments,

The 1946 contrel vrorran overated by this
district found us usin. DDT alriost evwclusively., We used
2,300 zallons of 255 emnlaible DDT.

In residual sprayinc we ured 639 gallens of
5% emulsible DDT, apnlied at the rate of & 4% solution. We
oraved 2306 ou11d ings, covering an acricultural area of
pproximately 1CC saquare miles, and requliring 1,551 man hours.
‘h

m

a
T

11s residual spray proxram wae of great benerit teo the district
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from a public relantions standpoint. It killed all the mos-
quitoes in the shelters and thnse coming into the shelters

for a period of four to eicht months., It also kent the fly
prooulation at a minimum for a veriod of from three to six
months, The cost of this program was small in proovnrtion to
the beneficlal public reactinon. The unknown factor is whether
this program will stop or retard the spring micratory flights
of Anopheles  freeborni., This can not be Jdetermined until

the spring of 1947,

In our work on ladino clover and permanent
vastures, which are normally irrizrated every eight to fourteen
days, we sprayed with a solutinn of one gallon of 25% emuleion
to 35 %o b9 rallons of water. We used the henvier concentra-
tion where the vegetatinn was light and the lighter concentra-
tilon in the heavier foliare, The reason for this was twofold.
Firet, we Telt that a hravier concentration of DDT on pasture
foliaege might in some cases cause a slckness in the cattle,
and secondly, that we wnuld get a preater penetration of TDT
into the water underneath the foliage, This solution was
applied at the rate of from three to five gallons per acre
andl resulted in not having to coray the same flelds acain
until after the second and fourth irrizations, depending on
the temperature at that time of year. The reaction of the
farmers 1in our using DDT instead of diesel oil was excellent
in mest cases, since the usge of DDT in the South Pacific was
so well advertised, Cn a gallonage basis of this solutinn
the cost was acvvroximately one-fifth the cost of diccel o1l
and by not having to soray after every irrigation, the re-
duced coegt of materinl and man hours saved enablel us to do
a better and more thornush job of abating mosquitoes.

The use of DDT in orchard® was comoarable to
that o its use in permanent pactures, with the exceptinn of
when the orchard was cultivated between irrigatinns. Then 1t
was necessary to spray it again, However, when the orchard

was not cultivated between irrirations, we had the same

resildual effects as in permanent pactures.
The use of DDT in irrigation ditches for the
control of Anoohelef freeborni was agrain successfully used
this year., It apoears from our obscrvations that tho vereta-
fion growing along the sides and Into the irrization canals
absorhs or otherwice denletes the amnunt of DDT in the water,
A few examnles of thece crverations are as follows: On Aoril
12, 1946, there was U476 cecond feet of water coines down the
main canal of the ‘ndesto Irricetion District. Three gallons
of 25% emulsible DDT wae discharged into the ditch, taking
aporoximately one and cne-half hours. This comnoletely killed
all of the larva in 75 miles ¢ irrigation canale,

~

e
F’z

On June 6, 1946, there was 950 second feet of
water going down the ditch., We used five sallons of 257
emulsihle DDT, with the same results.
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Cn July 2%, 1946, there was 1,010 second feet
of water going down the Aitch. We used 10 gallons of 25r%
emulsible DDT, controlling 1C0O miles of irrication canals.
The average larva count b~fore application of DDT was U per
dip, with 200 dips being made in wvarying locations along the
main canal and the 7 lateral csnals, After application in
No., 4 canal there was 1 pupa to 50 Aios; in ¥o. 3 canal, no
pupae or larvae; in No. 2 canal, no pupae or larvae; No. 1,
2 larvae,

To do this same work with diesel 0il would
recquire twe men and pressure equloment at least 12 days and
between 2,000 and %,CC0C gallons of diesel oil.

During 1946 we used 7.900 gallons of diesel oil
as compared to 63,00C used vreviously on two-thirds the
territory covered by DDT. IMost of the diesel o0il was used in
burning brush and Aitch clearing operatinns, excent that used
by plane. We anticipate a greater utilization of airplane in
our operations next year., We used the airplane only twice
this year. A flicht of mosquitoes from the Stanislaus River
bottom was beginning to emerse and take flight toward lMedesto.
The airplane was used, using a %% DDT solution in oil, at
aoproximately 1 gallon per acre in a wooded area. There was
an apoarent reduction of 75% of Aedes vexans and this ooncration
stopped the Aispersal flight a2 1 no vexans were found over 2%
miles from the river. One hundred acres of the ladinoc clover
were also treated by plane using aerosol method and there was
95% to 93% adult knock-dcwn, excent for one corner cf the
field where the vilot had to veer away because of trees ob-
structing the flight of his nlane. This small sectlon was
covered by ground crews, and the entire area adequately con-
trolled. The district's publicity, following the use of the
plane, with aocvroximately 3% quarts of 5% DDT solution in oil,
was most encouraging.

We are well catisfied with our uese of DDT in
comparison with diesel oil, both from the standpoint of public
relations and the efficient and economical operations it
made possible.

Mr. Washburn: Thank you, Chester, The next paver will be
presented by Harold Gray, concerning thelr exverience with
DDT in Alameda County.

Mr., Gray: I have two papers. OCne 1ls a series of practical
suggecstions as to the conduct of meetings of Boards of
Trustees which I will offer for insertion in the Proceedings,
but not read for lack of time,



(131)

HINTS CN THE CCNDUCT LF MEETINGS
OF A RBCARD OF TRUSTEES
CF A4 MCSQUITC ARATENVENT DISTRICT

by

Harold Farnsworth Gray, Gr.P.H.,
Enmineer
Alameda County Mosagnite Abatement District

The operatinns nof a mosquito abntement district
in California are governel by a Board of Trustees, consisting
of five or nore Trustees., The Trustees in turn are controlled
in thelr operations by the nowers and duties imvosed by
Sections 2200 to 2398 of the Health and Safety Code, and
varions other laws relating tc administrative boards in
general,

The Trustees scrve without pav, thoush their
expenses may be defrayed from Digtrict funds. Usually the
Trustees are men with substantial business~s or ovrofessions
cof thelr own, and it woulid be unreasonale to expect them to
give large amounts of time and attentinn to the detaills of
the work of the District, In particular, the work of the
meetings of the Board should be so organized as to require a
minimu amount of time on treir part, but at the same time
insurine that all necessary actions are taken in a legal
manner, and prooerly recorded in their minutes,

In a nuwber of Districts in tne past it has
been apparent that many actions have been taken without
following safe lepal corocedures, and swuch actions cnuld be
questinned in court by a sult enterel by any taxovayer, with
resultant embarrassment to the Trustees, Thils 1s particu-~
larly true with recard to the procedure in paying monev for
services and supolies furnished to the District.

Sectinn 2312 vreauires that money shall be paild
out of the District fund (held by the County Treasurer) only
upon the warrant of the Board of Trustees, The warrant must
be signed by the President of the Board and countersigned by
the Secrotary. Furthermore, tecause of other laws governing
the payment of money out of the county treasury, each warrant
must be silgned by the County Auditor before it can be honored
by thne County Treasurer, It is obvinus that the Board of
Trustees can onlv authorize the vayment of money as a result
of action duly taken at a regular or speclal mecting of the
Board.

The Board is required to vrovide for the time
and place of holding its regular meetings, This presuovoses
that there will be regular, stated meetings, which of necessity
must be held at least monthly, and if emplnyees are to be
paid on a bi-weekly or semi-menthly basis, then at least two
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regular meetings per month will be required., These meetings
must be open to the public. In nrder te conduct a meeting,
a majority of the Trustees must be present,

The first thing necessary to ve done for the
convenlence of the Trustees, and to insure as far as possible
the presence of a quorum, 1s to arrange for regular notifilca-
tion of each Trustec sufficiently in advance of the time and
place of the next meeting of the Board. This should be done
by the Secretary of the Board of Trustees, thouch freqguently
he may delegate to the Suverintendent the duty of sending out
written notices by mail, signed by the Sucerintendent in the
name of the Secretary. These notices should be mailed three
or four days before the meeting date, In additinn, 1t 1is
advisable for the Suverintendient to call each Trustee on the
telephone a few hours before the meeting to ascertain 1if he
will be able to attend. If 1t 1s obvious that a quorum cannot
be attained, each Truetes should be notified by telephone, so
as to avold an unnecegssarv trip. An adjourned meeting should
be arranged for at a later date when a quorum can attend.

Prior to the actual time of meeting, the
Sunerintendent can schedule the work of the meeting, and have
all necessary documents in order, so that the meoting can
proceed with despatch and accomplish all the work reguired.

In the first place, all warrante should be
properly prepared with thelr supporting ourchase orders, in-
voices or payroll attached, so that as sron as they have
been examined and approvedl by vote of the Board, the warrants
can be sgigned by the President and Secretary. But in addition,
there should be furnished a 1ist of the warrants, gliving the
number, the nayee, the purpnse for which nald, the amount of
eacrt warrant, and the total of all the warrants, It 1s further
desirable to show on the liet of warrants the cash balance
on hand after paying ocut the t-tal of the warrants, It 1is
desirable that each Trustee be civen a copy of the list of
warrants, together with the sheet listing the husiness of the
meeting, The latter is usually called an "agenda",

The acenda is simply a schedule of the wnrk of
the meeting »f the Board., A normal agenda for a Brard mecting
would have the following items:

1. Roll call
Trustees present
Tructees absent

2. Reading of Minutes ~f the last previnus meeting,
and arnroval or aneniment of these minuvtegs,

3. Aporoval of vaviient of the warrants due and
pavable at the neeting.
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L, Brief report by Suwmerintendent on any important
matters: don't bother the Boardi with minor de-
talls, Secure authorization in advance of any
large or unusual expeniitures,

Discussion of and action on any sveclal nmatters
of business, e¢ach of which should be described
briefly on the agenda,

\J1
[ ]

6. Adjournnent

If a list of warrants has beon prepvared, it
will be unnecescary to tyne the 1list into the Iklinutes; 1nsetead,
the 1ist can he desirnated with an exhibit letter, such as "AW,
g, "CH, ete., and attached to the liinutes, Any recolutinns
prascaed by the Board can aleo be desicsnated as exhibits and
attached.

If an agenda has been oronerly prepared, it can
be used by the addition of notes, entered thereon in writing,
as the basls for preoarings the Minutes of the meeting., The
time of ovening and closing the meetine should be shown; for
each motion or resclution there should te noted the Trustee
who moved and who s:sconded, and the vote thereon,

As soon as pessible after the Board mneeting,
usually the next day, the Seciretary should dictate the Minutes
of the meetling, and they checul? be tvpewritten, f~1lowing a
general pattern., There ghould he statedl first the date and
place of meeting, and the time when called to order; secnndly,
the Trustees precent and abeent, and third; the reaiing and
approval or amenrdment of the iinutes of the previocus meeting.
Thercafter there should fellow scriatum the varions actions
taken hy the Board, includins matters dlscussad without action,
or matters dlscuessed and postononed as to action, Finally,
the time of adjournment should be stated.

The Minutes, whan typed and the exhibits
attached, should be signed by tlie Secretary. When approved
at a cubsequent meeting of the 3oard of Trustees, the CSecretary
should endorse thereon the date and fact of asoroval, cr
approval as amended. Corrections nr amendments should be
Initialled by the Sceretary,

In some Districts the writins of the Winutes
1s delegate by the Becretary to the Sug~rintenient, subject
to review by the Secrevary before precsentaticn to the Board,
In one dlstrict the Jinutes whan preoare’d are Aunlicated
(except for exhibits) ani aailed tn cach Trustae, within a
few days after each meeting,

The Minutes, with all exhibits, should be kept
In the District office as permanent records, and shou'!d be
bound in some satisfactorv monner,
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Fach meeting of the Board of Trustees igs con-
ducted by the Frecident, or the Vice-Preosident in his absence.
However, the Suc2rintendent can dn much to make the work of
the Beard at 1ts meetings simpler, more effective and ex-
peditiouns, and busy Trustees will avpreciate his eftfertas in
this direction, Part of the Superintendent's job is tn think
ahcad and prepare in advonce for various actions which must
be taken by the Board, or by other agencles. For examole,
each November he should prevare letters addressed to the Board
of Cuvsrvisnrs or to the City Councils of the citics in his
district, notifying them of the explratinn of the terms of
office of Trustees on January &nd following, and requesting
the appointment of a Trustee for the ensuing two year term.

At the November meeting the Board should direct the Secretary
to send these letters,

At the proper time, also, the Sur~rintendent
should prepare the preliminary budget for the ensulng fiscal
year, wilth supportins data, anl preferably shonld send indivi-
dual copies to each Trustee about 2 werks in odvance of the
date for considering and adopting the budget,

When any svecial problems of major iupcrtance
are to come up for consideration by the Trustees, the Suverin-
tendent should vrevare and send to the Trustecs, in advance
of the meeting, a sneclal report or memeransia glving all
gssential information theraon.

If an annexation 1s to be accomolighed, the
Superintendent shou!d scoo not anly that all necessory forms
are prepared with the advice nf the Dietrict Attormer's office,
but he should ovrenare a schedule for all the actious to be
taken, includins publication, and aleo an arenda for the
hearing on thne annexation petition,

The suggestinons made hereln will make 1t possible
to conduct Board mectings in an ord-orly and efficiant method,
and the saving in time and encrcoy of the Trustees will be
appreciated by them,

Mr. Gray: The paper on DDT will be vrerented by an Assistant,
Mr. lcGowan.

TWC YEARS!' EXFERIRNCE
WITH DDT IN THE
ALAMEDA CCQUNTY KOSQUITC ABATEMENT DISTRICT

by
Thomas F. McGowan, Assistant to the Enzineer
and
Harold Farnsworth Gray, Encineer

In December 1943 the Alameda County Mosoulto
Abatement District verformed a limitel amount of experiuental
spraying with DDT and cooperat-d in laboratory experiments at
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the University rf California. A sum of five hundred dollars
was grantel by the Board of Trustees to the Universlty of
California for research on this material which was periormed
unier directinon of Professcr W, B. Herms. It was not until
June of 1945 that the District was able %to obtein, through

the Chemurgic Corporation of Richmond, a small suvoly of DDT,
part of 1t in emulsifiable form. Purchases at this time
netted the very modest amount o’ fifty rallons of 25% DDT Als~
enlved in 65% solvent with 10% emulsificr added. There was
also obtained at the same time twenty five rallons of 25% DDT
concentrate dissolved in 75% solvent with no emulsifier added.
In July an additional fifty rallons of the 2”% emuleiriable
DDT was obtained,

Several tynes of aovplication were stoarted,
principally to try 1te effectivenecs on street inlets or catch
basins, culverts and briipes. Zones werec blocked off for
comcarative study, one aren to meceilve DDT apolicsation, the
other area to recelve no DOT., Avallability of DOT on the oven
marvket improveil ranidly from June to November snd the Diastrict
wae able to purchase a totnl of geven hundred ond eichty five
pounds of 10C% DDT powder at a cost of 3U45%,00.

Within thirty 4dr-ye after starting the rectricted
program of cateh haein spraving, 1t wae obvious that check
observatinns o7 zones not treated with DDT were unneceseary
since moscoultoes were entlirely avsent in the treated zones
and thrivins in the untreated cateh bagins., Svrayine was
therefore extended to incluie the entire urban srecs with
creek channels ani culvexte likewice treated. The necd Tor
treatment of the underaround vaulte of the (ablic utilities
wan recognized, hut the tveoe of spray avallable wnag objection-
able to tre utilitiece crnucanies on anccount o7 the volatility
of the solvents (xylene ard Aiesel oill). Tven the remntest
pﬁﬁ.]bility of fire or =2xvlosinn could not be risked in theese
underground veults., It was not until the spring of 1946 that
a sultahle DDT material (wettalle nowder) was obtalned which
was accentanle to the utilitles comvaniecs,

In linren of 1946 the District obtained DDT
wettable powder which, when mixed with water, produced a very
effcotive residual. Seven Mindred and ten onunds of 4C% DDT
wettable powder was purcharced between the nonths of Larch and
June at a cnst of $245.0C. Cne shipment of ane hundred pounds
of RC% wettable powder wqo ovtained at « cost of $37.C0. The
effectiveness of the 509 wettahle ovowder wns comparable with
the 0%, With availability of “ettanle vowder,, alulticiding
became highly effective under o cooverative vrogram with the
Pacific Gas and Electric Company and the Pacific Telephone and
Telegraph Company. These cniwmaries agreed to furnish labor to

st in the applicatinn of resldual snray to all ctreet vaults
in t%e Cakland metropolitan area. Utllitluq vaults have in the
past been serious offenders nrolucing larse numbere of Culex
Pipiens even Auring the winter months. A DDT scray for applying
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a residual deposit to the walls of the vaults was prepared
. according to the following formula:
-
46% pounds of 40% DDT wettable powder added to
1CC gallons of water plus
5 pints Medol 1lisht soluble oil,

This produced a suspensicn of approximately
2%% strength. A heavier suspension was tried but found un-
satiefactory due to persistent clogglng of spray nozzles.
Addition of the light soluble 01l greatly imoroved the stick-
ing quality of the soray ani we credit it with extending the
rfective 1iTe of the application.

Cur own sucessful experience with urban catch
basin, culvert and utility vanult svoraving coupled with reports
from Army, Navy and civilian ar~encies, vrompted extension of
use of this material as racidly as avallability permitted,

From May to AJ“Jmt, 1946 & total of three thousand six hundred
and thirty pounds of 10C% DDT rowder was purchased. Three
thousand pounds were procured from Surplus Stocks nf War Assets
Administration at the very atti: ctive price of twenty four
cents per vound for one thousand oounds and twenty eieht cents
per pound for two thousand pounds., With ascurance of adequate
quantities of DDT obtainabhle, a comprehensive plan for swvraying
o cessponls in the rural areas was develoned and, using the same
control prncedure as was already in ucse with straigrht Alesel
0il soraying, cesspocls in the tewnehips of E len, Waehington
and Plessanton were completely serviced, A 5% solution of
DDT in Alesel was used in accordance with recommendatinne of
research agencies for the residual application of one hundred
milligrams of DDT ner sauare {-~t of surface. Results obtained
from cesapnol spraving were so encouragsing that wider use of
DDT was planned extendineg its use to open water areas in the
marshes, te creek bede and to artificial water channels. The
Meekland Avenue drain in Hayward, which for the past several
years had been a prolific moaquito breeder requiring routine
semi-monthly cilinn with dirsel, received an application of a
residual spray on May 22, 1946, 1Inspections of this drain as
late as Auxust , L6 qhowei cnmplete eftectiveness., This
drain was given a second residual DDT anplication on "ctober
25, 19456 and to date no form of insect 1life 1s present,

In nearly all caces nf oven water srraying on
marsh arcas reveat onerations were nnlv necessarv ance in two
months., Where repeotition of sprayins waz formerly necessary
with strailcht diesel as often as every tun weeks, an immedlate
drop in thie requirement occurred,.

With availability of the State nf California
subvention funds for combattin - the vector of encevhalitis, a
| - vigorous program was undertaken to reduce Culex tarsalis,
particularly in farm buildings, It was intended to accemolish
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reduction by apolicaticn of residual spray to farm bulldings,
particularly those housing animals which are susvected as
links in the transmission chain. Poultry farms and dairies
were the principal reclpients in this program, Many concen-
trations were experimented with and for a considerable length
of time the 5% solution recommended by federal and state
agencles was apollied. It became apparent after extended use
that the spray could be applled with somewhat less tediousness
on the part of the operators and less waste of DDT if a lower
concentration was used, It wac observed that the workmen
would avoply enough soray to visibly wet the surfaces, thus
over-apvlying the amount of DDT in a 5% emulsion, In addition
to improving the mechanics of application, reduction in con-
centration resulted 1in a slight lowering of cost by reducing
nozzle clogeging aporeclably.,

The present use of 24% to 3% solution seems to
be optimum for our equlpment and overators., For soraylng farm
buildinzs or intericr surfaces, attempt is made to conform as
closely as poscible with the theoretical recommendations of
one hundred milllbrams DDT ipvo:itod per square foot surface
covered. By aprlying a 2%% to 3% spray in such quantity as
to result in a visible wetness of the surface, the reguired
devposition 1s readily accomnlished,

We felt before embarkine on a county-wlide under-
taking of residual spray that public acceptance might be
hesitant, The reverse was true. Following our completion of
a nhalf dozen spray Jjobs, ocur activities became widely known
throuszh local farm OPPaWi/QtlﬁﬂS and a list of prosvective
jobs was at nnce compiled, In a very short time we had more
apvlicants for residual spray than we were able to schedule,

In addition to private indiviinals, municlpalities expressed
interest in the prongram and re.tested assistance for obnoxious
conditions existing particularly at garbage dumps. The Qakland
garbage dispecsal plant was the only place of this character
that we felt we could materially benefit., It is entirely en-
closed and in the summer flies have been so great a nulsance

as to seriously handicap versoniel emploved there. Residual
spray was applied in this plant on Ju1ﬁ ', 1946 and subsequent
inspections as late as November 13, 1946 revealed tndt the DDT
was still very effective. Other onen garbase and refuse dumps,
particularly those receiving the wastes of San Leandro and
Hayward, were not treated, although we do feel that a Aefinite
need exists for fly abatomowt and that a DDT soray program can
be deslgned which will be economical and effective.

Another problem of somewhat similar nature
occurred with recuest for DDT sprav of the San Pablo Livestock
Sheds on the onutskirts of 8San Lorenzo Village. The owners of
this hog ranch had purchased fifty gallons of Shell "Barntox®
(a 5% DDT emulsion). They wers considering varicus procedures
for applying this solution and requested technical advise ot
the District. It aoveared advantageous for us to aoply this
solution with our own equipment. Flies on this ranch were so
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numerous that 1t was practically 1impossible to work about the
place without a mask, The interiors of vehicles varked even
for short veriods at the ranch were infested by so many flies
that several days after completing work at the ranch the cars
were still harboring flies. Spraying was oerformed on June
25, 1946 and Qubsequent inspections at monthly periods as
late as November 12, 1946 revenled no recurrence of this in-
tense infestation. At thls hog ranch we really demonstrated
the "miraculous" power of DDT as a toxic agent against flies.,

The Falrmont Hospltal appealed for DDT spray
of their dairy barns and chicken sheds, Chickens were in-
fested with lice and flies were nearly as much a nulsance at
this ranch as at the San Pablo Livestock Sheds. Residual
spray operations were commenced on June %, 1946 and due to
thelr requirement for transfer of fowl during spraying, several
visits to this ranch were necessary before the entire place
was sprayed., Almost immediately gratifying rewvorts came to
us that chickens formerly ailing were showing a remarkable
return to hesalthful condition. WMites and lice and flies
completely disappeared from the sheds.

We have found by actual demonstration that it
i1s not necesgsary to remove the birds from chicken sheds while
spraying, as the DDT does nnt Jumame them even 1f the soray
comes directly in contact with them,

In Alamedla County there are several commercial
agencies engaged in pest contrnl anil they incluie in their
corrective practice the aovlication of DDT as a toxic
residual, principally for combatting flies, CEome objections
by these agencies were expressed when we initiated our
residual svray program, but they gradually became adjusted
to our activity in this field, apparently satisfied with our
exolanation that a threat of encevhalitis was the rerson for
our work. They found some degrece of satisfaction in our
prediction that widespread use of DDT in Alameda County by
this District would materially benefit their future actlivities.

EFFECTIVENTES

The preceding explanation of uscs of DDT in
this District serves to indicate our general favorable cpinilon
of this material, We believe that within the next vear
sufficient data can be accumulated to “lemonstrate imoressive
reduction in cost of control when snecific areas are compared
which formerly were treated with repeated applications of
diesel 0il, The following tabulation of inspections made in
fhe Hayward area reflect the results being obtained through-
out this District.
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FATLUCES

The number of failures in cescpools were very
few and the reasons therefor were in most cases due to
climatic conditions, rain, mist and general wearing of the
surfaces treated., In some cases cesspools were alternately
flooded, resulting in destructinon or loss of reecidual devosit.
In urban areas, some catch basins had to be treated twice
during the summer and fall of 1946 and the reason for this is
believed to be slulicing from gutters due to washing of
vehicles in the street or testing of hydrants whose flow was
permitted to drain to the catch basins., In general, a very
small number of these railures occurred., The utilities
companies advised us of scveral vaults they found harboring
mosquito adults. A re-check on these in all cases showed
that these vaults had been missed on the first ftour and that
actually no failures in DDT on these enclosed vaults occurred
during the spring, summer and fall of 1946,

Some dairy barns requlred soraying twice 1n
the 1946 season and the reason Tor this is that the initial
apolicatinn of 5% solution was made too sSparingly and that
actunlly a "wetted surface" was not obtained on the original
SOIAY .

A trial of acotone as a eonlvent was made, and
when we attempted to use 1t as an emulsion difficulties were
encountercd immediately. Apparently acetone, even thrugh the
same amount of emulsifier is ndided as with xylene, will not
produce a stable emulsion, It is satisfactory, however, as
a solvent for further dilutions elther with dlesel o1l or
kerosene, but has no distinetive merit over these twn aside
from ability to dissolve DDT at about the same rate as xylene.

An interestine use of DDT occurred in the
Castro Valley School where the walls in one wing were re-—
finished with a vaint containing DDT, The manufacturer furnish-
ed the paint and the school and the District each raid one
half of the cost of vainting. Painting was completed in May
1946 and was thoroughly effective through summer and fall and
still retains some effectiveness. We anticipate that 1t will
be necessary to re-apply DPDT tn these walls next spring if
the source of the fly infestaticrn 1s nnt elliminated. However,
subsequent spraying of the exterlor of bulldings with residual
DDT emulsion and geperal imorovement of sanitatlon in the
surrounding area has materlally reduced the fly population.
It has been concluded from this experlence that the economy of
applying DDT in paint may be questlonable i 1t becnmes
necassary to reneat the DDT avnlication vrlor to the meed for
redecorating,

It was observed in the treatment of duck club
areas, which are Tlooded in the late sumnmer, that the apoli-
cation of a concentrated emulsion of DDT directly to inflow-
ing water was not successful. The procedure was as follows?
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A fifty sallon drum with a small vetcock out-
let was filled with DDT emulsion and nermitted to drip direct-
1y into the inflowing water., Thorousrh mixing occurred in the
turbulent flow which occurred before the water ponded in the
cpen marsh area and 1t was expected to create a residual toxic
effect to prevent development of mosquito larvae. A wide
range of dosages was tried, varying from 0,01 parts per million
to 0,10 parts per million. These dosages were controlled by
varying the strength of emulsion in the fifty gallon drum and
the rate of chemical apolication was malntained directly pro—
portional to the guantity of inflowing water. This method was
a complete fallure, We do not know the reason for the fallure
but intend to try again next year using 666 and DDD,

After this failure, we sprayed a 5% solutinn of
DDT in kerosene on this duck club, and got excellent results,
In addition, the club caretaker told us that there was a
startling reduction in the numhor of sick Aducks on the oroverty
after the application of DDT. We do not know the reason for
this, but mosquitoes transmit bird malarias. An interesting
research project along this llne could be conducted by the
wildlife conscrvation people.

Because of expanded activities, it is not
possible to make a comvarison of costs betwcen the period in
which we used DDT and years in which we 414 not use 1t. Many
things have happened to complicate such comparison., Extended
use of power equipment has changed the applicatinon of larvicide
both in costs and in area covered during the past three years,
It is our opinion that the eliminatinrn of repetition such as
semi-monthly oilling of cessonnols, septic tanks, catch basins
and utility vaults has peraitted our field crews to extend
their activities over a much greater area and to carry on a
vastly extended contrnl program., The need for sxpanding our
activities is recognized when the tremendous pooulaticn in-
crease in Alameda County 1s cnnsidered. The increase in
housing 1n this County has necessitated an increase in area
controlled, Another factor of great value resulting from
the use of DDT is a greater certainty that fileld work is
positive and lasting,

OBSTACLES

In our experience the major obstacles in the
use nf DDT ie its reputed toxicity to humans, which onrobably
is due more to the solvent than te the DDT., It has been
noted that xylene, kerocene and diesel are skin and eye
irritants and are all cepable of inducing headache. Pre-
cautinns must be taken with use of thece materials in confined
spaces, Nccasionally the need for spraying in small buildings
reaguires use of protective clothing including facial coverings
and for this purvose a standard army gas mask has been found
quite satisfactory,.
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An obstacle which has caused a considerable
amount of lost time has been the necessity for trancsferring
fowl and animals from the stoclt pens during the spraying
precedures, . In hog pens and chicken batteries it is nnt
possible 1n some cases to accomplish an adequate residual
spray with animals and fowl remaining in the pens, It is
likewlse not possible tc transfer livestock without a consider-
able amount of previous planning and scheduling. Several days
and several return trips may therefore be necessary before an
entire ranch can be completely treated,

An obstacle in all sopray operations 1s the
constant plugzring of nozzles, llany different types of nozzles
heve been tried with none being outstandingly rood, The most
satisfactory that we have found sre the D. B. Smith "Mohawk"
ad justable conincal soray nozzle and the Spraying Systems
Company model #£-T-4C02 flat atomizing nozzle. The latter
type 1s equipped with an internal screen which nust be re-
moved for wettable dust suscenslon sopraying.

SPECIAL WQUIPMENT

1. Power Sprayvers

Sprayers in use for the usual dlesel oil
spraying are readily adaptable to use with DDT solutions,
susnensions and emuleimns, No major changec were reqgulred
In the positive pressure pump type sovrayer which delivers
aporoximately three allons ner minute, It 1s believe that
Xxylene has a somewhat more deterinrating effect uvron pumo
leathers and belts than diesel oil., lajor dAifficulties
occurred in the clorseing of ne-zles, and this can be alleviat-
ed by using lower concentraticns, It was found that the
mechanical procesg of mixing the 100% DDT powder in Adiesel
nil without using a solvent such as xylene required a pro-
longzed mixing noriod to nroduce a stock solution of 5%. This
nmixing vrocess was <re~-tly chortrned hy conetruction of two
mixing tanks with a re-circulating pump permitting the 1liguid
to pour from one tank to another ani aritation tn continue
for a period sufficient to achisve comnlete soluticn,

Mr. Peters: Mr, Jonecs wishes me to remind you that the new
revised forms of wrogress reports are available and o few are
here, You may teke one now if vou llke, and more will be sgent
to ynu.

Mr., Washburn: The next paver on dltch cleaning was to have
been presented by llr, Murnhy, who is not here. I will call
on ¥r., C. =, Snyder in his stead,

(Note: Mr. Snyd:r described n ditch cleaning
plough made by Mr, Murphy and used in the
Redding and adjacent districts,)
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Mr, Washburn: This concludes the series of overating revorts,
and I will now turn the meeting over the President Geib,

Mr. Geib: Thank you, Mr. Washburn., I will ask our Secretary
To make a statement concerning Association finances.,

Mr, Peters: The %ecretary—Trea urer's report, presented
vyesterday morning shows a cacen balance of %157 15 which 1s
much lower than usual, and possibly insufficient to et out
the proceedings of this meeting. Thls low balance results
from our having deferred sending out bills for the annual
contributions by the districts. The sending of thece bills
was deferred because there has been cnnsiderable discussion
of a oroposed chanze in the financing of the Aseociation, with
a pvermancnt staff. Under the proposed plan the contributions
from the districts would be increased to approxiumately one
vercent of their budget.

Some questions have already heen ralsed at this
meeting in regard to lezal aspects of the proposal, and in any
event the matter should be referred by all the Dis uricts to
their Boards of Trusteeg for evoressirng of ovninion as to
policy,

Mr. Gray: This matter cannot be pronerly analvzed at this
meeting, in view of the time element, It has many aspects
which must be carefully studied, and I trnerefore su:rzgest that
it be left in the hands of the LExecutive Committee Tor inves-—
tigation and revort at a later date.

Mr, Geib: If there is no objection, this will be Aone,
Mr, Pruess: We have hadl a rather peculiar situation whnich
should be discussed. Pernaps we don't all understand Jjust

what the state expects and why. It seems that in order to
avall ourselves of the subventlion fund we have to prenare a

lot of daily revorts, from which we crmplle and submit a
monthly revort. At the rate things are going and from the
anpearance of the renorts, I am afraid that we will Adilvert

the purvose of the fund which, according to my understanding,
is to eradicate mosguitoes., It seems to us in the Consolidated
District that it takes a 1ot »f man hours to maintain the
normal abatement work within a given area. Insteadl of having
the State load us down with statistical reports we should put
in as many man hours as possible in field work rather than

hire entomologists and accountants to cempile and complete

our reports. Our real joh 18 to abate mosgulitoes, both pests
and disease carriers, I would like to hear {from some of the
other districts on this. How do you iefel abvout it?

Mr., E4d, Smith: I think any of us who heve been in the service
are sick snd tired of onaper work, We sincerely want to ce%t
away from it. At the same time, I dec fcel that thece reports
are lmportant. Perhaos they mav lean toward the side of the
disease vector but still they are general and include pest
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mosquitoes as well, I feel they are leading us into doing our
work on a& truly scientific basis.

detailed cost analysis for mnore years than any other District,
We have developed fairly elaborate reports. Cur vrercent
monthly and daily report forms have bern cvosted on the wall
Tor your examination. Actually I believe these reports make
the work of our foremen not onlv more accurate but also easier
for them to prevare. We want to know what our total costs are
and 1f the unit costs are rising we want to know why, I agree
that we don't want to gn too far in the matter of detalled
reports, There 1s always a tendency to have the tall wag the
deze We have always tried te keep our foremen from being jJjust

report writers., I do not believe their recvorts take too much
time.

Mr, Gray: I think our District has been carrying on rather

Mr. Bendel: Before I was in mosgnito abatement work I was a
plant and cost engineer for a larse concern. The sunerintendent
of that company had been an auviitor by profession. He had us
maklng so many reports of varicus kinds that we didn't have

time to run the plant and they finally went bankrupt, though

1t was a larce concern with ovlenty of money back of them,

Mr. Geib: We are all reluctant to get into a lot of renort
making. You can't kill mosquitoes with reoorts. However,
we found this pacst scason that it 1s definitely necescary to
have some type of report in order to know what we are doing
and what it 1s costing.

Mr. Washburn: Varinus superlintendents have becn appointed on
committees. One has been on these reports, A great amount
of time has been spent on this problem, Most of the surgestions
have been deletions. We are trving to make rcoort forms as
simple as we can and yet get the maximum of information for
our own use as well as the State., The State cannot justify
riving subvention money without repnrts as to how that money
was spent. It may mean spending verhans five minutes each
day on your report., I am sure any of us can makc out the
monthly progress report forms in a half hour. It 1s not at
all an impossible task.

Mr., Dahl: I am the one who cets up the majority of the forms
and definitely savs which ones =are reauired, We 4id not want
to oo into extensive records thiis year. I would like those
districts cavable of dning so to incorporate keeoving of
entomological recnrds into their vrorram, We belileve that
there are three forms a Aliectrict needs. The first is a dailly
report, which the State dnes not need to see, It 1s none of
our business whatever except that it is the bveginnine of your
monthly progress revort., The sccond is the monthly progzress
revort, and the third ie the monthly entnmological report. I
find where peonle understand what we want and why we want 1t
they are aulte willing to cooverate., Some of you have suggest—
ed things we ourselves had eliminated, feeling 1t would involve
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too much work on your part.

We want to show you the reason why you should
summarize your daily activities and see what you are trying
to do and what you are accomplishing. You are going to sec
for yourselves where you have b.2en makling mistakes -—- we all
w1ll -- where certain operations are costing too much. That,
in the future, will be the key to your operations. That is
why, when we provided you in many cases with 35, 40 or 50% of
your money, 1t may cost you a thonusand dollars out of that
subvention to keep these reports. The State is paylng for
infermation that 1s really going to be your salvation.

At this crnference we have talked about entomo-
loglcal control, and anout the value of using entomology; we
have talked about engincering problems; but all those things
are useless unless we teobulate as we go clong. We can't let
reports becnme the cssence of our activity, hut if we Adon't
know what we are doing, what is the use?

We have asked for monthly propress reports and
gant you forms to be filled out. I have had to defend ny
stand wlth our business manager andi with the State finance
department., They say we haven't rigid enough contrel. My
idea has been that this year 1s the time to organize and I am
not going to hurden you with more than necessary revort making,
If we have problems and are not able tn solve them, let's
bring them up and take a good look at them. Let's see what
we have to do, what we have to solve, what the problem really
1s, I feel that in the coming year we have a great opportunity
to o ahead. So far there are three revorts we request from
you == the monthly onerational revcrt, which is a summary.

We furnish a form in case you don't have one of your own. We
are only trying to work with yru and increase your efficiency
and the effectivenese of the woik you are doing. That summary
report you will find 1s going to contain basic information.
The next thing reauiredi is a record of mosquitoes, both adults
and larvae, There are twe reuasons for this. You should know
from year to year what is hanoening in your District. You
want to ltnow whether disease vectors are precent, and what
species are increasing or decreasing, and where., These are
also selling points to the Lewzislature. The third report is
the financial revort, which 1is designed and required by the
Department of Finance, It 1e¢ a breakdown of the expenditures
according to your budeget during the periocd of overations,
certified te by the county audltor or whoever 1s responsible
for your funds. Recently we have taken the attitudle that if
you will send us the informatinn for twe financial renort we
will even prepare the involce for you and send it back to

you for your sicnature, I fipured 1t would be quicker to do
it myself than tn take the time for a lot of letters of
explanation,

In granting these subventions the State 1s trying
to bring about not onlybstter mosguito control werk in California
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but better business practices by the Alstricts and more accurate
accounting and recording of their work. It will cost you a
1ittle money and effort to zet this money, but it is worth

while to you.

Mr., Peters: I suggest that this is another matter which can
be referred to the Executive Committee, along with the pronosal
for a stronger central organization, (This was put to motion

and carried),

Mr. Gelib: TIs the Resolutions Committee ready to revort?

— e

Mr. Gray: The Resolutinns Commlttee moves the adontion of the

following resolutions:

1. WHERZAS, the California Mosquito Control Association
has again met at the Univereity of California in 1its
annual conference as the guest of the University of
California, for its Fifteenth Annual Conference on
December 13 and 14, 1946, now therefore

BE IT RESCLVED, that we hersby extend to the

President of the University of California, the Dean

nf the College of Agriculture, the Dean of the School
of Public Health, the Director o the Hnopor Founda-
tion for iledical Research, and to a2ll other members

of the faculty and administrcotive staff whose assls-
tance contributed to thne success of the conference

our sincere thenks and appreciatinn for the courtesies
and use of the facillities of the University.

2. WHEREAS, the experience of varinus mosquito control
dietricte in California during the past two years
has shown that in dichloro-diphenyl-trichlorocthane
(DDT) we possees a material which is extremely use-
ful and valuable as a mosgulto larvicide and adulti-
cide, with concurrent value in the control of flies,
fleas and other homonoxious arthrocods, now therefore

BE IT RESOLVED, that we strongly recommend the use

of DDT by all mosaulto abatement dAistricts and health
departments in aonrcoriate situatione; thet we find
that this material enables us to combat theee insects
with greater certainty and effectiveness than hereto-
fore; that we are confilident that its use will recult
in ecnnoimies in operation; and that we Tind that when
properly used by trained and exverienced persons

the material is harm?2se to nan and Armestic animals,
to croos and to wildlife.

3, WHEREAS, T. Frank Gainer, Suverintcndent of the
Pulgas Mosquito Abatement District in San Mateo
County, California was most unfortunately called by
death on July 19, 1946, now therefore
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BE IT RESOLVED, by the members of the California
Mosquito Control Assoclilatinn, that we hereby express
our regret at the 1oss of one nf our members, and that
when we adjourn we adjourn nut of resvect to the
memory of T, Frank Gainer,

(Each resnluticrn was Auly adonted. )
Mr. Geib: The business of this fifteenth annual conference
of the California IMosguito Control Assncilation being completed,

we will now adjourn out nf respect for the memory of our
former member, T. Frank Galner.

ADJOURNED

REGISTERZD ATTENDANCE AT THE CONFERENCE

o

T

—t
(]

i

HCOQUITY ABATEMINT DISTR

Alamcda County

William B, Herms, Trustee
Harold ¥, Gray, Encincer

T. ¥. licGowan, Ass't, Engineer
Mergaret A, Prefontaine, Clerk
Roland Bendel, Division Foreman
L. Porcy llaves, Division Foreman
Paul T, Garcia, Laborer

Thomas L, Brannan, Laborer
Harlev A, Dennis, Lahorer
Herbert Brown, Laborer

Woodrow L, Paxton, Laborer

Ivan Best, Laborer

Jock D. Rowlett, Laborer

Jack Duffy, Laborer

Wm, C, Hanim, Laborer

Ballona Crcek

E. J. Bumiller, Manacer
He J. Crawford, Foreman

Carpenteria - None

Coachella Valley - None

Consolidated

Ed Davis, Suvpt.
&, 7. Preuss, Trustee
Donald Lierritt, Foreman
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.

Contra Costa No, 1

Ernect Campbell, 3Supt.

Delano

Noel P. Cmlor, Supt.

Delta

Theodore Aarons, Entomnlogist
Durham

D. C. Crandall, Sunt,

Doctor Morris

A. F. Geib, Manager
Gordon F. Smith, Entomologist

Eastside
E. Chester Robinson, Supt,
J. We Allen, Inspector
Eugzene Vernon

Phillip Smith

J. B. Sellers

L., G. Stokes

Marvin E, Johnson

Hollis H., Speicht

J. k. Crow

W, T. Brooks

Maurice Sweeten

Fair Caks - None

Fresno

R. C. Sturgeon, Chief Inspector
Hanford - None

Los Molinos

Joe Willis, Supt,
Ivan Mattoon, Trustee

Marin County -~ None

Matadero

Gordon W, Mapes, Supt.
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Merced County

Wesley C. Ewing, Supt.

Edrar A, Bmith, Entomolorist
Ann Bono, Stenographer-Clerk
Harold G. Lilley

E. A, Denny

Nelson T. Richards

W, K. Asher

E. R. Hoffman

R. M, Queen

Napa
A. M. Emerick, Supt.

North San Joaquin

Ernest Campbell, Supt,.
Clyde F. Duckworth

Croville -~ None

Pine Grove - None

Pulgas

R. H. Thomas, Supt.

Rediding (Anderson, Clear Creek, and Ccttonwood)
Robert E, Hansen

Jimmie Murphy

Stanley Coencer

Solano

H. C. Pangburn, Supt.

Scnoma - None

Sutter~-Yubha

T. &. Raley, Supt.

J. F. Knapnen, Assietant to Sup*t.
W. H. Miller

Tulare

R. Henderson, Supt,

Turlock

G. BEAwin Washburn, Supt.
Ned R, Caplener
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Turlock (con't)
Nelson C, Wagoner
Grover W, Force
V. L. Bell
West Side

R. H. Coburn, Supt.

CITY AND COUNTY HEALTH DEPARTMENTS:

Los Anmeles City

W. E. Duclus, Mosquitn Contrnl Officer

San_ Francisco City

Thomas F. Cunninrham, Sanitarian

Alameda County

Thomas D. Wright, Sanitarian

Contra Costa County

2. J. Hendrickson, Sanitarian

Monterev County

R. M. Abbeott, losquito Centrol Cfficer

STATE HEALTH DEPARTMENTS:

California

Wilton L, Halverson, Director of Deovt. of Public Health
Frank I, Stead, Chief, Division of Environmental Sanitation
Lester i, Breslow, Chief, Bureau of Chronic Disease
Arve H, Dahl, Chief, Mosquito Control Section

Richard F. Poters, Mosgulto Control Speclalist

R. F. Portman, iosqulto Control Svecialist

R. W. Jones, III, Mosqulto Control Speclalist

Harvey I. Mary, losquiteo Control Specialist

Jack R, Fowler, ZIntomolosist

Morean E. Stewart, Ase't, Sanitarv Engineer

J. Grossman, Public Henlth Eiucator

Wesley H., Dickinsen, Sanitarian

Philip J. Gillette, Sanitarian

O. J. Hendrickson, Sanitarian

C.e E. Snyder, Sanitarian

S. J. Kirkwood, Foreman Inspector

Karl Bartle, Field Inspector

John W, licComb, Field Inspector

Warren F. Stephenson, Fileld Inspector
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U. S. DEPARTMENT OF AGRICULTURE:

Bureau of Entemology and Plant Quarantine

G. E, Bohart, Entomologist, Berkeley, California
A. W. Lindquist, Entomologist, Corvallis, "recon
C. M. Gjullin, Entomologist, Corvallis, Cregon
Charles S, Wileon, Entomologist, Corvallis, Cregon
A. R. Roth, Entomologist, Corvallis, “reecon

H. H. Stage, Entomologist, Washington, D. C,

UNITED STATES PUBLIC HRALTH SERVICE:

Justin M. Andrews, Entomologist, Senior Sclentist
Richard P. Dow, Entomologicst

Basil G. Markos, Entomolosist

Willis W, Worth, Entomolosist

Bernard Brookman, Entomologist

Jack K, Kimball, Entomolegist

UNITED STATES NAVY:

R. E. Rock, Commander, Industrial Hygiene Section, WMedlcal Cfficer
A. G. Keller, Chief Fharmacist

CITY CF FORTLAND, OREGON:

Dorothy kcCullouch Lee, Comnlcssioner of Fublic Utllitles

ROCKEFELLYR FOUNDATICN:

L. W. Hackett, M. D. Malariologist, Buenos Aires, Argentina

UNIVERSITY CF CALIFCRNIA:

Stanley B. Freeborn, Ass't. Dean, College of Agriculture and
Professor of Entomology

William B, Herms, Professor of Parasitology

W, WMiddlekauff, Ass't, Prof. Econcmic Entomology

Robert L. Usinger, Ass't, Prof. of Entomology

R. M. Bohart, Ass't, Prof. of Entomology

J. R. Douglasg, Ass't., Frof., of Parasitology, Davis

William C. Reeves, Hooper Fonndation for lledical Research,
Medical Schnnl, San Francilsco

Harold F. CGray, Lecturer in Public Health, School of Public

Health

MISCELLANECUS:

Los Angeles Chemical Comoany

J. L. Todd, Los Angeles, California
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Niagara Scray & Chemical Co,

Glen F. Rouse, Entomologist, Richmond, California

Paramount FPest Control

T, W. Bushing, Oakland, California

Shell 0il Company

C. J. Boissonou, Entomologist, Cakland, Californla
Hirold Dodge, Entomologist, San Jose, Califcrnia



